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Highlights of the Report

Fire is one of our Nation’s major problems.
Each year it causes thousands of deaths, hundreds
of thousands of injuries, and billions of dollars of
property loss. It causes more loss of life and
property than all natural disasters combined. In
the home it is the second most frequent cause of
accidental death. If a “catastrophe’” is defined as
an event that causes five or more deaths at one
time, fire is the catastrophe that occurs most
frequently in this country.

If we are to reduce fire losses as much as we
can as a Nation, fire departments across the
country, Federal and State governments, and
others active in the fire protection field need to
more clearly identify their fire problems and con-
tinually evaluate their priorities for action, priori-
ties that compete for staff time and funds. They
need to identify what works and what does not
work, and io target programs more accurately.
To do these tasks well, they need more detailed,
more reliable information than has been available
to date.

Objectives of This Report

This report is intended to provide part of the
information that is needed for the above pur-
poses. As a by-product, it illustrates ways that
State and local governments might analyze their
own fire problems. It is the first in what is
planned to be an annual series.

The report describes the magnitude of the na-
tional fire problem in terms of numbers of fires,
deaths, injuries, and dollars lost. It also describes
specific characteristics of the fire problem, such
as who are the victims and what are the causes
of fires in various types of property. Although
some suggestions for reducing the fire problem
are included, the reader is encouraged to formu-
late his own.

Better Fire Data Needed

Before discussing findings, we must emphasize that the
fire data currently available leave much to be desired in
completeness, accuracy, and comparability—especially for
rural sections of the United States. This report is uneven in
detail on different aspects of the fire problem largely due
to deficiencies in the available data when we began our
analysis. The most detailed data on fire causes were avail-
able for a full year only for two States—California and Ohio,
A few other States had detailed data, but not in a form
that was easily comparable, The limited State data available
this year were supplemented by data from seven cities (in
other States) with compatible data systems.

In spite of the shortcomings, however, we
think that the available data accurately character-
ize some major aspects of the U.S. fire problem.
Sources drawn upon for this report included the
following: National Fire Protection Association
(NFPA); Center for Health Statistics of the U.S,
Department of Health, Education and Welfare
(HEW); insurance industry; National Fire Incident
Reporting System (NFIRS) of the Nationa! Fire
Prevention and Control Administration (NFPCA);
National Household Fire Survey; and State Fire
Marshals’ reports.

Improved fire data is likely in the near future.
More and more State and local governments are
upgrading their fire data collection programs.
Participation in the National Fire Incident Report-
ing System is growing. And more attention is
being paid to fire data at all levels of government.
But there is clearly still a long way to go.

Some of the key findings in this report are
summarized below. Except where otherwise
noted, all the findings are based on information
about fires that were attended by the fire service.
References in parentheses below indicate where
each finding is given in the report.



National Estimates Show Severe U.S.
Fire Problem

In the mid-70’s the Nation’s annual fire experi-
ence was approximately as follows:

2,600,000 Reported to
Fire Service
30,000,000 Not Reported 10
Fire Service

32,600,000 Total

DEATHS ....... 7,500

INJURIES ....... 110,000 Reported to

Fire Service
200,000 Not Reported to
Fire Service

310,000 Total

DOLLAR LOSS .. s 4.2+ Billion Direct Property
$ 9.4 Billion Other Costs

$13.6+ Billion Total

See Part | Section !l for data in-
terpretation notes.

When these U.S. statistics are compared with
those from other industrialized countries, our
fire incidents, casualties, and dollar loss per
capita are found to be among the highest in the
world. U.S. casualties and losses per fire, however,
are slightly below average compared to other
countries. These results support the increasing
belief that in order to make a major dent in the
national problem we need to emphasize hetter
fire prevention. (Part 1, Table 8)

Estimates for the above U.S. statistics differ
widely from source to source, sometimes by 50-
100 percent. This variation is a result of different
methods and assumptions used in collecting and
analyzing the data. (Examples of the variation for
each estimate are given in Part |, Table 2.)

Fire Deaths Are Highest in the Home

® Residential fires are the main killer and
should receive high priority in prevention pro-

grams if we are to reduce fire deaths significantly.
We think that the us. of smoke detectors, coupled
with escape plans, is one of the promising ways
to reduce this toll.

® Roughly two-thirds of fire deaths occur in
residences, mostly in ones and twos in the vic-
tims’ own homes. However, the less than 4 per-
cent of fire deaths that occur in multiples of five
or more draw the most attention. As a result, the
residential fire danger probably is underestimated
by the public.

e Only a small fraction of deaths (for example,
7 percent in California and Ohio) are in com-
mercial or institutional places such as nightclubs,
schools, jails, offices, or nursing homes. We
should not, of course, permit these statistics to
let us get complacent about the threat of fire in
public buildings lest we invite more frequent
catastrophes such as the 1977 Southgate, Ky.,
nightclub fire. (Part |, Tables 13 and 18)

Who Dies

® Among civilians (that is, anyone not a fire-
fighter), males (especially nonwhite males), the
very old, and the very young are high risk groups
that fire prevention should focus on. While the
problem of high fire death rates among the
elderly, children, and nonwhites has long been
known, the predominance of males as victims has
not. This problem deserves more attention in
prevention programs than it has received.

o Nationwide, males outnumber females al-
most two to one as fire death victims. Nonwhite
males have more than twice the fire death rate of
white males and almost twice that of nonwhite
females. And nonwhite females have almost three
times the rate of white females. (Part I, Figure 2)

® Firefighters have the Nation’s most hazard-
ous profession in terms of death rates. Not
surprisingly, they also have the highest fire death
rate for any group in our society—it is over 25
times that of civilians. Firefighter on-duty deaths
are most often (45 percent) caused by heart at-
tacks and other cardiovascular problems, which
suggests the potential importance of improving
fire service physical fitness programs. (Part |,
Table 5 and Section 1V)
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Who Gets Hurt

® Unlike deaths, the risk of fire injury is
highest for those in the 18-35 age group, and not
the veiy young and very old. This may be due to
a greater number of exposures to danger -for
people in their most active years, but an in-
creased ability to escape with minor injuries when
exposed. (Part |, Table 28)

® For civilians in Ohio, the only State for
which we have injury data by sex, about the same
two-for-one male-female ratio is true for injuries
as for deaths. Male injury victims outnumber fe-
male victims not only overall, but also for every

CIVILIAN NON-FATAL INJURIES
| BY AGE AND SEX

AGE IN YEARS
FEMALE

MALE

Source Ohio (NFIRS 1.976‘)

age group under 65. (Part |, Figures 2, 12; Part Il,
Table 27)

® Civilian fire injuries are largely due to burns
or “smoke” inhalation..or_hoth (83 percent in
Ohio). As was noted for civilian deaths, smoke
detectors offer good potential for reducing these
injuries. Further research is needed on the relative
frequency with which the various components of
“smoke’ caused either death or injury as a guide
to both prevention and medical care. (Part |, Table
12; Part |1, Table 32)

® Firefighter injuries also require more atten-
tion in research and prevention than they have
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received if we are to reduce the Nation’s fire
injuries significantly. Firefighters incur over half
of the injuries sustained at fires they attend. This
nationwide estimate is supported by the detailed
analysis of data frorn Ohio (56 percent) and in
seven cities elsewhere (54 percent). (Part |, Table
5; Part I, Table 32)

® Firefighters need an across-the-board im-
provement in their protective clothing. They need
to make greater use of breathing apparatus. They
need to achieve and maintain a higher level of
physical fitness. And they need better fire safety
training. “Smoke” (often carbon monoxide) in-
halation seems to be the most common type of
firefighter injury. In Ohio, for example, smoke
inhalation accounted for 25 percent of incident-
related injuries to firefighters, followed by strains
and sprains (17 percent), cuts or wounds (17
percent), and burns (11 percent). (Smoke and
burns combined were another 4 percent.) Fire-
fighter injuries other than smoke inhalation were
distributed roughly evenly over the body. (Part |,
Table 5; Part Il, Tables 29, 31, 32)

It should be noted that the injury data—both
for civilians and firefighters—are of much more
questionable accuracy than fire death data, The
major uncertainty probably is the degree of

under-reporting (though in some cases, over-
reporting) of minor injuries,

The Problem Varies by Location

® Overall, the fire death problem seems more
severe both in large cities and in rural com-
munities than in mid-sized communities. Fire
death rates plotted versus population size have a
U-shaped pattern, with a low in medium-sized
cities (50-100,000 population) and highs in cities
of over a million population at one extreme and
in small towns and areas of under 5,000 popula-
tion at the other, according to NFPA 1974 survey
data. Supplemental data gathered from cities over
one million population indicate that the big city
fire death rate may be even higher than shown
in the figure, perhaps exceeding 50 deaths per
million on the average. (Part |, Figure 4)

Patterns for fire incidents, injuries, and dollar
loss are more complex and less reliable than for
deaths, and are not easily summarized. (See Part
I, Figures 4 and 14 for the patterns.)

® Statewide fire death rates are highest in
Alaska and Maine and the belt of Southern
States from Oklahoma, Arkansas, and Louisiana
through Tennessee, Mississippi, Alabama, Georgia,
and the Carolinas (over 42 deaths per million in

FIRE DEATH RATE BY COMMUNITY SIZE

Deaths per
Million Persons

Community Population Size
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each State). The fire death problem in these States
is serious during the period considered. How-
ever, in any given year, a State just by laws of
chance may have a high fire death rate.

® State and local governments should analyze
their own fire problems and not rely on analyses
from others. National trends and regional similari-
ties exist, but there are alsc striking differences
from place to place. To cite one example for
residential fires, some of the six Ohio cities with
over 200,000 population had smoking-related fires
far outnumbering cooking-related fires, some had
the reverse, and some had both about the same.
In some of these cities arson outnumbered both
cooking and smoking as a cause of residential
fires; in others arson was lower than both., While

some of the variation might be due to differences
in reporting procedures, some of it is probably
real. Each community should try to identify its
own priorities and to learn why it differs from
others. (Part |], Table 48)

Deaths Trend Downward, Dollar Loss
Upward

® The annual U.S. fire death rate has declined
slightly during the last 20 years, though it is
still among the highest in the world. We did not
find adequate data for assessing trends in injuries.
(Part 1, Figure 10)

® Direct dollar loss from fire, adjusted for in-
flation, has about doubled over the last 20 years.
Per capita dollar loss, also adjusted for inflation,
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has increased by about 40 percent over this same
period. But, overall, losses have remained a fairly
constant percentage of the Gross National
Product. (Part |, Figures 7, 8, and 9)

Eight Cause Categories Predominate

For the two States examined in detail-Ohio
and California—and seven additional cities with
comparable data systems, the leading causes of
fire are described below. These data may or may
not be representative of the entire United States;
they collectively represent about 15 percent of
the U.S. population, but are not a random sample.
In general, the cause pattern was quite similar in
the two States and the seven cities.

In the two States combined, residential fires
are only 22 percent of all fires attended by the
fire service; but they account for 68 percent of
deaths, 57 percent of injuries, and 43 percent of
dollar loss. (Part I, Table 13)

® The eight major “known” cause categories
of residential fires in the two States combined
are, in order of frequency: cooking (18 percent),
smoking (13), heating (13), incendiary or sus-
picious (11), electrical distribution (7), appliances
(7), children playing (5), and carelessness with
open flames or sparks (5). These general “cause’”
categories are shorthand for groups of more
complex causes. The percentages shown in paren-
theses are of all fires attended by the fire service,
not just “known cause” fires. The actual per-
centages thus may be somewhat higher, depend-
ing on the true causes of the 10 percent of fires
listed as “unknown.” (Part 1, Figure 13)

e Among cooking fires, cooking left unattended
(for example, while talking with neighbors or
watching TV) was the most common problem.
For smoking-related fires, dropped, thrown, or
abandoned cigarettes were the most common
problems. For heating-related fires, there appear
to be sharp regional differences in the nature
of the problem: Failures of central heating sys-
tems and construction of deficiencies in fireplaces
lead a wide variety of mechanical and operational
problems in Ohio; “combustibles stored too
close” to fixed room heating equiprnent and water

heaters, and, surprisingly, “‘misuse” of fireplaces
are among the leading heating-related problems
in California. (Part Il, Tables 38, 35, and 40)

® The most frequently reported cause of resi-
dential deaths (29 percent) and injuries (18 per-
cent) in the two States is smoking, mostly ciga-
rettes igniting bedding, mattresses, or upholstered
furniture.

The second most frequent cause of residential
fire deaths and injuries in the two States, surpris-
ingly, is cooking fires (9 percent of deaths, 13 per-
cent of injuries). Although most people probably
think of cooking fires as minor, they occur fre-
quently; and the small fraction of them that are
not minor cause a large number of casualties.

Heating-related fires (8 percent of deaths, 12
percent of injuries) and incendiary/suspicious fires
(6 percent of deaths, 12 percent of injuries) are
close behind cooking as third and fourth causes
of casualties.

CAUSES OF RESIDENTIAL FIRES
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Again, percentages here are of total fire deaths,
not just those with a known cause. Actual per-
centages may be considerably higher depending
on the true nature of the “unknown cause”
deaths—an enormous 31 percent in these two
States. (Part I, Figures 13; Part I|, Table 33)

® The known cause accounting for the most
dollar loss is incendiary/suspicious fires (16 per-
cent). Next highest is heating-related fires (14
percent). (Part 1, Figure 13)

® Better fire investigation and reporting prac-
tices are needed to reduce the number of fires

with cause listed as ““unknown.” There always
will be some fires for which the cause will be
unknown, but the fraction today seems excessive.
“Unknown” is the leading cause category in the
two States for deaths (31 percent) and dollar loss
(19 percent), second for injuries (14 percent),
and fifth for the number of fires (10 percent).
Although the known causes discussed above
clearly are important ones, their rank ordering
could change significantly depending on what
the “unknown” causes actually are. (Part |,
Figure 13)
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CAUSES OF RESIDENTIAL FIRE
_DOLLAR LOSS_

Smoking
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Non-residential building fires in the two States
account for only 10 percent of all fires, 7 percent
- of deaths, 26 percent of injuries, but for 43
percent of dollar losses—tied with residential
dollar loss (Part 1, Table 13). Non-residential
buildings cover an enormous range of structures
and uses and probably should not be viewed as a
singie category. Principal causes vary considerably
for different types of non-residential buildings,
and prevention efforts should be tailored to the
leading causes in each.

® Overall, incendiary and suspicious fires are
the number one problem for non-residential
buildings. They account for 20 percent to 25
percent of non-residential building fires, deaths,
injuries, and dollar loss. “Unknown” is the second
most frequent cause reported (13 percent), The
next most frequent cause categories are electrical
distribution fires (11 percent), carelessness involv-
ing open flames or sparks (8 percent), and smok-
ing related fires (8 percent). As with residential,
the unknowns could change the rank orderings.
(Part I, Table 18)

Xi

® For each category of non-residential oc-
cupancies, in the two States, the leading causes
are shown below. More than one cause is listed
when one alone did not dominate:

Public Assembly .. ..Cooking (mainly restaurants)

Incendiary/Suspicious

Education ......... Smoking
Incendiary/Suspicious
in public day schools
Institutions ........ Smoking

Incendiary/Suspicious
Incendiary/Suspicious
Electrical Distribution
Electrical Distribution (most-
ly from fires in the energy
distribution industry)
Many assorted causes
Incendiary/Suspicious

Stores, Offices

Basic Industry

------

Manufacturing
Storage
Vacant,

Construction

-----

-----------

Incendiary/Suspicious
(Part |, Table 18; Part Il, Section XI)

Unreported Fires Should Not Be
Disregarded

Fires not reported to the fire service cannot be
assumed to be trivial. About 9 out of 10 fires in
households are not reported to fire departments,
according to the 1974 National Household Fire
Survey of 33,000 households. Most of these un-
reported fires involve cooking and are very small.
However, the survey showed that almost half
of the fires causing injuries severe enough to
result in time lost from work were not reported
to the fire service. And over half of the fires with
more than a $200 loss were not reported. Another
survey in a year or two is needed to see if these
results will still apply. (Part !, Section IV)

Findings Should Be Used to Reduce
Losses

Knowledge of the most common causes of fires
can be used in setting prevention priorities. The
priority to be assigned to any particular cause is

not necessarily its frequency rank, however.



Sometimes a greater reduction in fire loss can be
achieved per dollar or man-year spent on pre-
venting a lower ranking cause than a higher one,
because of the difficulty in making progress on the
higher one. And sometimes a group of citizens
may have a disproportionately high casualty rate
due to a cause that is not one of the most frequent
ones community-wide. Priority setting must con-
sider these productivity and equity issues as well
as frequency of occurrence.

xii

To reduce fire losses further, fire protection
leaders, prevention officers, researchers, code
makers, and others concerned with the Nation’s
fire problem can now make use of the improved
information they called for. Making sure that fire
prevention efforts are targeted accurately in each
community is perhaps the most important ‘‘next
step.” When this is done, it will show the thou-
sands of firefighters who are bearing the brunt
of data collection that their efforts are paying off.
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Introduction

“Data Can Save Lives” . ..

unfortunately, the opposite is also true—data

can kill. Critical decisions affecting fire and life safety are being made every
day. These decisions are being based on what are believed to be “the facts” . ..
and those “facts” are the result of conclusions drawn from the data YOU
ARE—or are not—REPORTING . . . ACCURATELY. Think about it.

Fire is one of our major and often under-
recognized national problems. U.S. fire losses
and casualties are high, both in absolute num-
bers and relative to other nations. Developing
effective ways to reduce the problem requires
.better understanding of its dimensions and
characteristics. In an age when fire protection
agencies cannot obtain -resources adequate to
do everything well, we must have the best pos-
sible information to target available resources
as efficiently as possible. As the quote above
implies, not having adequate data can result in
avoidable deaths and injuries due to mistargeted
programs.

Background

This report has been written in partial fulfill-
ment of the requirements set forth in Section 9
of the National Fire Prevention and Control Act,
Public Law 93-498. According to Section 9, the
National Fire Data Center was established specifi-
cally to provide an accurate, nationwide analysis
of the fire problem, identify major problem areas,
assist in setting priorities, determine possible
solutions to problems, and monitor the effec-
tiveness of programs to reduce fire losses. This
report is the National Fire Data Center's initial

! Favro, Philip C., “Introduction: Some Observations and
Conclusions,” in Summary and Analysis—California Fire Incident
Reporting System 1976 (Sacramento, CA: California State Fire
Marshal, 1977}, p. 3.

PHILIP C. FAVRO
California State Fire Marshal'

effort to address the above requirements. It is the
first of an annual series of reports by the Data
Center designed to provide a comprehensive,
continuing description of the fire problem in the
United States.

To assure that key data about each fire are
collected in a similar way from place to place
and to help assure that the data get used for
fire protection at local, State, and national levels,
the Fire Administration established the National
Fire Incident Reporting System (NFIRS).

NFIRS uses standard terminology and reporting
forms developed by the Committee on Fire Re-
porting of the National Fire Protection Associa-
tion.” One reporting form is filled out for each
fire incident and another for each casualty. These
reports provide information on frequency, causes,
spread, and extinguishment of fires; number, na-
ture, and causes of casualties; amount of direct
property losses; and other relevant factors. Data
on incidents other than fires also may be collected
at the discretion of State and local fire authorities.

NFIRS depends on the voluntary cooperation
of State and local governments. Local communi-
ties collect the data and send them to their State.
The State processes the data and sends feed-
back reports to the local communities. State and
local governments can use the data to guide
fire prevention efforts and to answer a variety

2 The committee includes representatives from the fire service,
industry, and Government agencies.




of questions about their fire problem and fire
protection programs. Every three months the
State sends a data tape to the National Fire Data
Center in Washington, D.C. The Center analyzes
the data from all participating States along with
data from other sources to produce annual re-
ports as well as various special studies.

By the end of 1977, 19 States were involved in
various stages of developing the system; five—
Ohio, California, Maryland, New York, and Mis-
souri—were reporting data on a regular basis to
the National Fire Data Center. Data from two of
these States—Ohio and California—have been
reported for over a year and are used as examples
of detailed analyses of the fire probiem in this
report. The national estimates of total fires,
casualties, and losses, however, were not based
on NFIRS data this year because of the limited
geographic coverage of the data. Instead, we
used HEW Center for Health Statistics data (on
deaths), State fire marshal reports, a new analysis
of the 1974 NFPA Annual Survey, and other exist-
ing sources. As more States provide data over a
full year, we will base the national estimates on
that data source. Eventually, we hope all States
and territories will participate in NFIRS,

Although new and still quite limited in scope,
the NFIRS system has already been very useful.
Information from the over 500,000 incidents now
on file is shared with other Federal agencies to
assist in a wide variety of fire-related issues such
as consumer product safety, mobile home stand-
ards, and rural fire protection. The data have been
used to answer numerous requests from industry,
the fire service, and others about the Nation’s
fire experience. They have also been used by the
National Fire Administration’s program offices in
assigning priorities and shaping plans. As data
are uniformly reported by additional States over
a longer period of time, NFIRS will become even
more valuable.

Purpose and Uses

This series of annual reports has multiple ob-
jectives. The first is to provide a description of
the magnitude and trends of the overall U.S. fire
problem, and how it compares to other national
problems and to the experience of other nations.
This information indicates how well we are doing
as a Nation in fire protection and provides a
perspective for allocating resources to the fire

problem. It is probably true that the fire prob-
lem is underestimated by the public. It is also
probably true that many people misunderstand
the nature of the problem due to the attention
given to spectacular or catastrophic fires.

The second objective of this series of reports
is to detail the characteristics of the fire problem
in terms of losses, causes, victims, times and
places of occurrence, and other particulars. This
information is essential in assigning priority rat-
ings to fire protection programs. It also is needed
to target programs to specific problems and to
the population groups most in need of help. And,
over time, it will allow evaluation of the success
of the programs undertaken.

A third objective is to estabiish baseline data,
national norms, and data from a variety of com-
munities that States and localities can use to see
how well they are doing relative to others. Com-
parisons are difficult to make accurately and often
can be misinterpreted. They are important none-
theless. We will work toward providing data and
methodology for communities to make meaning-
ful and useful comparisons.

Data from individual communities invariably
will show some communities being high and
some low on a given type of measure. This varia-
tion leads to a fourth objective, related to the
preceding one: to identify places with outstand-
ing results in some aspect of fire protection to
see if they resulted from programs that can be
used by other communities; and to identify places
which may need special assistance.

The fifth objective is to illustrate ways in which
fire data can be analyzed by State and local gov-
ernments, so they can learn more about their own
problems. Developing useful analyses takes time
and statistical expertise often not available in
State and local fire services. By providing ex-
amples of national, State, and local data analyses
meaningful to policy and operations, we hope to
encourage more accurate and useful analyses in
many communities.

A sixth objective is to provide information in
support of various fire protection research ac-
tivities, such as studies of the relationship of fires
to community characteristics or studies of the
expected benefits from improved fire resistance
in certain materials.

A seventh and final objective is to provide an
indication of the reliability of data used for the
above purposes, by contrasting estimates from




various data sources and by providing estimates
of confidence, precision, and accuracy where
possible.

Obviously, meeting all of these objectives is
a tall order. This first national estimates report
does not meet each of the above objectives to
the same degree, and meets none as completely
as we would wish. Nonetheless, those are the
ends toward which we are committed.

Scope

In principle, the scope of this series of reports
includes all aspects of fire in the United States.
We do present considerable data on the overall
problem. However, in practice the limitations of
available resources led us to emphasize the part
of the fire problem faced by local governments,
especially the part concerning fires in buildings.
This focus includes the greatest human and prop-
erty losses and the part of the problem most likely
to be influenced by changes in public policy.

Availability of data also influenced the scope
of this report. As a result, various aspects of the
fire problem described here have different levels
of statistical detail. For example, California and
Ohio fire characteristics are described in more
detail than those of other States because, as
noted above, they were the only two States for
which we had comparable data for a full year,
and not because they were thought most repre-
sentative. For some characteristics, only Ohio data
were available. Although no claims are made
about California and Ohio as typical States, they
happen to be two good choices because together
they contain about 15 percent of the U.S. popu-
lation and a wide range of climates, community
sizes, city ages, industry types, life styles, and
other factors. As more States and more com-
munities in each State join the National Fire In-
cident Reporting System, coverage will be greater
and more even.

“Clean” data are not available for any single
recent year for all purposes. We therefore pre-
sent data from different years, mostly 1974, 1975,
or 1976, in various tables and figures. The scope
of each table and figure is described in the text.

The overall scope of the report is summarized
below:

® Department Type: Paid and volunteer de-

partments.

® Community Size: All.

® Geographic Scope: The United States in
general. Ohio ..nd California in most detail.

® Property Types: All—residential and non-
residential structures, vehicles, outside fires.

® Fire Data: Incidents, deaths, injuries, direct
dollar loss, “causes,” selected other data.

® Period: 1974-1975 for national estimates;
1975-1976 for details of two States.

® Reported/Unreported: Mostly fires attended
by the fire service; some data from a special
study of unreported household fires.

Excluded from the report are data for:
® industrial fires not reported to the public
fire service (probably the bulk of fires in big
industry).

® Federal government and military fires not
reported to the public fire service.

® Fires involving U.S. (transportation) carriers
or property outside the United States.

The scope of the analyses varies, as well as
the scope of the available data. Because our
purpose here is to present an overview of the
fire problem, the analyses do not use every data
element available, nor do they summarize data at
the most detailed levels of the data base.’

Although the report shows a number of ways
to analyze data that State and local governments
might consider, it just scratches the surface of
what can be done.

Validity and Proper Use of Data

Data validity is not a new problem for fire pro-
tection, nor for other government services. It is
a problem that is being discussed more openly
than ever before, however, in the hope of achiev-
ing improvements. For example, the Federal ap-
proach to measuring unemployment is under re-
view. The FBI Uniform Crime Reports have been
found to under-report major crimes to a degree
that requires separate victimization studies to
supplement them. The validity of national statis-
tics on illegal drug dealing and usage is unknown.

The existence of these validity problems does
not mean the data cannot be used. It does mean
they must be used intelligently.

3 For example, data are summarized in this report by State for
property types at one and two digit NFPA 901 codes, but not
the third digit level. The National Fire Data Center can provide
specialized computer reports from its data base at any level of

detail in the NFPA 901 codes, upon request. Charges are at cdst
for this service.




A major objective of the National Fire Data
Center is to improve and perioaically evaiuate
the validity of fire data available at all levels of
government. Toward this end, the information in
this report is presented wherever possible with
comments on its validity and precision.

One problem facing the readers of this first
report is the confidence they can place in the
results presented. Some results disagree with
previously well-publicized ‘“facts” about fires.
Some findings are so elementary that they may be
suspect for being “newly discovered.” And some
of the information here is based on a new data
collection system using a complex coding scheme
that has not been fully broken-in in each partici-
pating fire department.

Whether the validity of the data is adequate
depends on the question being asked. In general,
most of the major findings appear to have at
least face validity, and a number of reasonable-
ness checks are given in the text. These, plus the
results of a recent independent study of the
validity of the data in one State, suggest that the
data presented in this initial report probably suf-
fice to identify many major problem areas. The
precision of the rank ordering of fire problems is
not known, however.

One must be especially careful in using new
data when making comparisons among com-
munities. Meaningful comparisons are difficult
to make even when data are reliable and com-
plete because of differences in the characteristics
_ of the fire problem faced by various communities.
It is especially hazardous here because of differ-
ences in the completeness of reporting of fire
data to the State and national levels. Given the
complex validity situation, we are particularly

“%isenberg, Daniel, and Getis, Robert, Principal Investigators,
Initial NFIRS Data Validation Study (Philadelphia, PA: Auerbach

Associates for the National Fire Prevention and Control Adminis-
tration, March 1977), Contract No. 6-34583.

concerned about having the data on individual
communities and States quoted without the nec-
essary caveats. That would be grossly unfair and
could discourage the fire service from making
further advances in data collection.

Organization of This Report

To meet the needs of readers with different
roles and interests, this report has been divided
into three parts. Part | presents the overall na-
tional estimates and discusses both recent and
long-term trends. Highlights from more detailed
studies are also included.

Part Il presents detailed statistical tabulztions of
significant characteristics of fires in Ohio, Cali-
fornia, and seven cities in other States. Part Il
is directed primarily toward providing an under-
standing of the causes of fires and fire losses,
insights for targeting fire safety programs, and
data useful for fire protection policy decisions at
the local and State levels. The analysis illustrated
in this part is also intended to provide ideas to
State and local governments wishing to analyze
their own fire experience.

The Appendices discuss methods used to de-
velop the national estimates and the quality of
the data sources available; they also give more
details on State and national estimates.

Readers’ Comments Requested

We hope this report will provide a stimulus
for State and local governments to upgrade the
quality of their data, to make better use of the
data, and to participate in the national data col-
lection effort. There will be modifications and
improvements in the methods of analysis em-
ployed for next year's estimates. We welcome
comments on how to improve the usefulness and
accuracy of this report.
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Section |

Introduction to Part |

The three main sections of Part | which follow
will give the reader an overall picture of the
fire problem in the United States. The purposes
and contents of each section are:

Section li: National Fire Problem. To indicate
the magnitude of the fire problem in the United
States and to provide a baseline from which
future progress in fire safety can be measured,
this section compiles overall estimates of the Na-
tion’s fire losses. The national estimates presented
are a composite of data from various sources.

Section lI: Trends and Comparisons. To show
whether the problem is getting better or worse,
this section presents trends in the Nation's fire
death rate, number of fires, and amount of direct
property loss. To show how our country is doing

relative to others, a comparison is made with
other Western industrialized countries. Finally,
comperisons of fire to other causes of death, such
as accidents, serve to place fire in perspective
relative to other national problems.

Section IV: Selected Characteristics of Fires. To
provide more precise information needed to tar-
get fire prevention, a detailed analysis is given
for two States: Ohio and California. Findings sum-
marized in this section include: the types and
causes of fires, the differences in fire rates be-
tween communities, the importance of fire pro-
tection devices, and fire casualty characteristics.
Principal results from the National Household Fire
Survey are also summarized. More detailed anal-
yses of the Ohio and California data are presented
in Part il of this report.




Section |l

The National Fire Problem

NATIONAL FIRE LOSSES

The National Fire Prevention and Control Ad-
ministration’s estimates of overall fire losses in
the United States for 1975 are summarized in
Table 1, below. The estimates represent a com-
posite from several data sources which are de-
scribed in more detail in the following pages.
The year 1975 has been used rather than 1976
because the data for 1975 were more complete.
For the purpose of making appropriate ““baseline”
estimates—the main concern here—the differ-
ences from year to year are not significant.’
mational Fire Incident Reporting System becomes
fuily operational and the estimating methodology routinized,

we can expect a shorter interval between the publication of the
national estimates and the year for which they are made.

There were approximately 2,600,000 fires in
1975 that were reported to the fire service, and
about 30,000,000 more that were not reported.
Approximately 7,500 deaths resulted from these
fires. In addition, about 110,000 injuries were re-
ported to the first service; another 200,000 in-
juries were not reported, although they may have
been reported in part to hospitals. The estimated
total dollar loss—excluding such indirect losses
due to fire as temporary housing, lost wages,
extra food expenses, and medical treatment, etc.,’
—exceeded $13.6 billion.
mf these indirect costs for residential occupaincies
will soon be published in Munson, Michael J., and Ohls, James
C., Indirect Losses Arising from Residential Fires (Princeton,

NJ: Princeton University, forthcoming), Fire Administration
Grant No. NFPCA-77007.

Table 1. NFPCA’s “BEST” NATIONAL ESTIMATES OF U.S. FIRE LOSSES (1975)
Fire Losses Approximate Rates
FIRES ............ 2,600,000 Reported to Fire Service - 1,200 per 100,000 persons
30,000,000 Not Reported to Fire Service' 14,000 per 100,000 persons
32,600,000 Total
DEATHS .......... 7,500 35 per million persons
INJURIES ......... 110,000 Reported to Fire Service 520 per million persons
200,000 Not Reported to Fire Service® 940 per million persons
310,000 Total
DOLLAR LOSS ..... $ 4.2 Billion Direct Property Loss $ 19.70 per person
59.10 per household*
9.4 +? Billion Other Costs® 44,00 per person
132.20 per household*
$13.6 +? Billion Total Cost $ 63.70 per person Total
$191.30 per household Total

\ National Household Fire Survey indicates that only about 8 percent of all fires are reported to the fire service.

2 America Burning: Report of the National Commission on Fire Prevention and Control, Richard E. Bland, Chairman (Washington,
DC: Goverment Printing Office, 1973), p. 1. Also National Household Fire Survey. Some injuries not reported to the fire service may
be reported to hospitals.

3%|ndirect” losses, such as medical costs, displacement costs, and building construction costs attributable to fire protection
are excluded this year. See Anpendix |l for a breakdown of the "“other"’ costs which are included.

4 There was an average of 2.9 persons per household in 1975. Source: U.S. Bureau of the Census, Statistical Abstract of the
United States, 1976 (97th Edition) (Washington, DC: U.S. Department of Commerce, 1977), p. 38.

NOTES: The data are not from any single year due to differences amiong data sources. This will be improved in the future. Rates
are based upon a 1975 Census population estimate of 213 million parsons.
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Of this total, about $4.2 billion consisted of
direct property loss and at least $9.4 billion was
attributed to other costs such as public fire de-
partments, insurance overhead, and sprinkler sys-
tems. See Appendix ll for a breakdown of the
“other” costs which are included.

BASIS OF NATIONAL ESTIMATES

There are several sources that provide national
summary fire data. The National Fire Protection
Association (NFPA) makes estimates of incidents,
deaths and injuries, and dollar losses. These are
published annually in the Fire Journal and have
been based on a mail survey of some 2,000 fire
departments in the United States, information ob-
tained from various agencies of the Federal Gov-
ernment, State Fire Marshals, and some local fire
departments not reporting in the survey. These
estimates will be termed the “NFPA composite”
in this report, as opposed to the composite Na-
tional Estimates developed by the Fire Administra-
tion. The 1974 NFPA survey data have been, in
addition, analyzed in detail in a different way
by NFPCA, assisted by NFPA.” (See Appendix Ill.)

The National Center for Health Statistics
{NCHS) of the U.S. Department of Health, Educa-
tion and Welfare collects information from death
certificates. The NCHS-published fire death figure
is a count of deaths recorded as being caused
by a fire, whether from a burn or another type of
injury. Certain categories of fire deaths are in-
tentionally omitted to avoid Adouble counting or
inaccuracies in other areas. For example, deaths
by fire resulting from a motor vehicle accident
are listed only under transportation accidents
and not under fires. A detailed discussion of the
NCHS data and of estimates of transportation fire
deaths are contained in a separate National Fire
Administration technical report.®

Data originating from local fire departments
are summarized, in most States, in annual State
Fire Marshal reports. Unfortunately, the sum-
mary data from many States are incomplete, and
it is questionable whether the data can be directly
added for making national estimates (with the

? Derry, Louis, Principal Investigator, Analysis of NFPA Data
for National Fire Loss Estimates (Boston, MA: National Fire Pro-
tection Association, 1977), Fire Administration Contract No.
7-34753, ’

® Fristrom, Geraldine, Fire Deaths in the United States: Re-
view of Data Sources and Range of Estimates (Washington, DC:
National Fire Prevention and Control Administration, September
1977). Some major points of this report are discussed in Ap-
pendix V. )
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possible exception of the data on fire deaths).
However, these figures are useful for making com-
parisons and for estimating trends. The details
of the Fire Marshal report data are given in
Appendix V.

The Insurance Information Institute publishes
an annual estimate of direct property loss, based
on information supplied by the Insurance Serv-
ices Organization (ISO). ISO gets information
from its members, which include about half of
the insurance industry, principally stock com-
panies. The Insurance Institute estimates include
allowances for unreported and uninsured losses,
but certain classes of property not usually covered
by fire insurance are omitted; for example, gov-
ernment property, timber, and standing crops.

The National Safety Council (NSC) also pub-
lishes estimates of fires, fire deaths, fire injuries,
and direct and indirect fire losses in their annual
publication Accident Facts along with other ac-
cident information. Their death estimates are ob-
tained from NCHS data and their estimates of
numbers of fires and direct fire losses are ob-
tained from the NFPA. They make their own es-
timates of injuries and indirect losses. The NSC
data were used in several charts and tables in
this report, although they were not used directly
in making the national estimates shown in Table
1.

Besides NSC, a number of other public and
private agencies collect injury data: the National
Health Interview Survey’ (interviews conducted
by the National Center for Health Statistics), the
Commission on Professional and Hospital Activi-
ties (data from hospital discharge records), the
National Burn Information Exchange (data from
burn treatment facilities), the National Electronic
Injury Surveillance System (hospital emergency
room data collected by the Consumer Product
Safety Commission), and the National Ambulatory
Medical Care Survey (data from physicians’ visits,
conducted by HEW). These injury data sources
and others were investigated by the University
of Michigan.” While all of these sources contain
some useful information, the overall conclusion
of the Michigan report is that each contains at

9 Not to be confused with the 1974 National Household Fire

Survey, sponsored by National Bureau of Standards and Con-
sumer Product Safety Commission.

9 Flora, Jarius D., et al, Fire Data Methodology, Vol. I: Na-
tional Estimates of Fire Injuries (Ann Arbor, Ml: Highway Safety
Research Institute, The University of Michigan, 1978), Fire Ad-
ministration Grant No. 76028,




least one major deficiency that limits its useful-
ness for making national estimates.

Basis of Fire Incident Estimate

Table 2 summarizes the individual national es-
timates from the various sources used in forming
the Fire Administration composite estimate. The
large differences among the estimates reflect the
disparate methods and assumptions used in col-
lecting and analyzing the data. The final NFPCA
composite estimates are presented in terms of
both a range of values and a single “best esti-
mate.” The reasons for the differences between
the estimates and the considerations that led to
the final values are discussed below.

Several factors account for the large differences
between the 1974 NFPCA/NFPA survey estimate
and the NFPA composite estimate of the number
of fires attended by the fire service." First, proc-
essing of the 1974 NFPA survey data includeu
extensive editing to eliminate or correct those
responses that had obvious errors or inconsist-
encies in terms of the new application of the
data.” Second, the NFPCA/NFPA analysis stratified
the survey data according to community popula-
tion, so that each population grouping was given
its appropriate weight in the total. The main re-
sult of doing this was to increase the weight given
to medium size and small communities over that
in the earlier NFPA analysis. Finally, the NFPA
composite estimate included certain fires that
were not reported to fire departments, but which
insurance records showed to have involved sub-
stantial losses.

To provide a further check, data from several
States whose reporting was considered relatively
complete were examined. From these data, we
estimated a range of 1,150 to 1,300 reported fires
per 100,000 persons, selecting 1,200 as the “best
estimate”” on the basis of NFPCA staff judgment.
We do not consider this approach satisfactory;
better estimates will have to await improved data
collection in the future.

Basis of Death Estimate

The NCHS count of fire deaths is perhaps the
most accurate of any of the fire loss numbers.
However, as noted previously, this count must be

11 #Fires attended by the fire service’ is approximately equal
to fires reported to the fire service.

12 |t was necessary to evaluate the data quality in light of a
new application for the data.

1

corrected for transportation fire deaths, primarily
from motor vehicle accidents. The NFPA’s widely
quoted Fire Journal pre-1977 figures included an
estimate of motor vehicle fire deaths based upon
some earlier studies, whereas the current NFPCA
estimate of about 550 to 800 deaths from fire
in motor vehicles is based on more recent studies,
as well as State data. Combining the NCHS esti-
mates with the NFPCA automobile death estimates
leads to an estimated range of 34.6 to 35.7 fire
deaths per million persons, with a “‘best estimate”
of 35.1 deaths per million. Observe that the es-
timate, based on the 1974 NFPA survey, of 36.7
deaths per million is practically identical to the
adjusted 1974 NCHS estimate of 36.5 per million.

Basis of Injury Estimate

The large differences in the injury estimates in
Table 2 are not easy to reconcile. A major diffi-
culty encountered in the collection of injury data
is in deciding which minor injuries are to be
reported and which are too insignificant to re-
port. There is apparently little uniformity in this
regard. The low estimate for the 1974 survey
data partly reflects the fact that the injury rates
for rural and small town areas were estimated to
be less than one-half the city rates (although this
is based on inadequate data). When the sample
data for the 1974 survey was extrapolated to the
United States, the estimate for total injuries turned
out to be only slightly larger than the number
estim? 'ed by NFPA and the International Associa-
tion of Fire Fighters (IAFF) for firefighter injuries
alone. (See Table 5, page 19.) On the other hand,
NFPA’s composite estimate of total injuries is
about twice the number of firefighter injuries,
which is a relationship observed in data from
many State and local jurisdictions. A reasonable
estimate of the injury rate appears to be between
400 to 600 injuries per million persons, with 500
as the “best estimate.”

Basis of Dollar Loss Estimate

Agairni, the differences between the various es-
timates are substantial and not easily reconcil-
able. A few large losses can have a big effect.
In fact, 0.2 percent of all fires accounted for
14 percent of total losses.” For many large-loss
fires (mostly non-residential), the amounts es-

13 “Fires and Fire Losses Classified, 1975, Fire Journal, No-
vember 1976, pp. 17-19.
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Table 2. COMPARISON OF NATIONAL ESTIMATES FROM VARIOUS SOURCES

Fires Deaths Injuries Doliar Loss
Source Year* Rate/ Rate/ Rate/ | Dollars  Dollars/ Remarks
Number 100,000 | Number Million | Number  Million | (Millions) Person
1975 2,556,000 1,200 7,500 35.1 106,500 500 $4,150 $19.50
NFPCA
NATIONAL i
ESTIMATES Range of Estimates
2,450,000 1,150 7,400 34.6 85,200 400 $3,800 $18.00
1975 to to to to to to to to
2,770,000 1,300 7,600 35.7 127,800 600 $4,500 $20.00
1974 NFPA Survey 1974 2,400,000 1,140 7,740 36.7 74,000 ‘350 $2,969 $14.07 Stratification analysis,
(NFPCA/NFPA analysis)® rural estimates weak.
NFPA Composite 1974 2,982,000 1,410 11,600 55.0 123,000 582 $3,818 $18.10 Includes allowance
(Fire Journal) 1975 3,105,000 1,460 11,800 55.4 131,000 615 $4,170 $19.60 for some unreported
fires and losses.
State Fire Marshals 19743 1,670,000 790 6,250 29.5 63,640 253 $2,968 $14.00 Incomplete reporting
{Annual Reports) 1975° 1,712,000 800 6,830 31.9 61,850 290 $3,039 $14.20 by most States.
National Center for 1974 7,720 36.5 Death certificate
Health Statistics count increased by
1975 7,490 35.1 NFPCA for transporta-
tion fire deaths.
Insurance Information 1974 {Unadjusted $3,190 $15.12 Unadjusted figure
Institute* |Adjusted  $3,929 $18.62 includes building
. fires not reported
1975 Unadjusted $3,560 $16.71 :
{Adjusted $4.494 $21.10 to fire departments.

1 U.S, population—1974: 211 million; 1975: 213 million.
2 Analysis by NFPCA of edited tabulations provided by NFPA.
2 For the 1974 row, one-third of the data are for 1975; similarly, for the 1975 row, one-third of the data are for 1976.
* An adjustment was made by adding in the figures for the dollar losses from several categories of fires not included in the Insurance Information Institute loss figures. These
include, for 1974, forests—$169 million, transportation--$354 million, crops—$36 million, and Federal property—$180 million; for 1975, forests—$180 million, transportation—$495 mil-
lion, crops—$38 million, brush, etc.—$21 million, and Federal property—$200 million. The Federal property loss estimates are from the Federal Fire Council; the other loss esti-

mates are from NFPA.

-NOTES: The NFPCA National Estimates are given as a “best” estimate and a range. They are not simple averages of range compilations of the other sources, See text for

methodology.

Estimates of fires, injuries, and dollar loss are almost entirely for fires attended by the fire service. Some sources made adjustments for some unreported fires, as discussed in

the text.
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Table 3. COMPARISON OF DIFFERENT ESTIMATES OF YEAR-TO-YEAR CHANGES
(1974 to 1975)

Fires Deaths Injuries Dollar Loss
Source Year (Reported) (Reported) Dollars .
Number J Percent Number Percent Number | Percent {Miilions) Percent

NFPA Composite 1974-

(Fire Journal) 1975 +123,000 +4% +200 +1% 48,000 + 6% +$352 + 8%
State Fire Marshals 1974- i

(Annual Reports) 1975! + 40,000 +2% +573 +8% 48,210 +14% +$ 79 + 2%
National Center for 1974-

Health Statistics 1975 —235 —3%
Insurance Information  1974- . {Unadjusted +$370 +12%

Institute 1975 {Adjusted  +$565° +14%
NATIONAL ESTIMATE 1974-

OF CHANGE 1975 + 77,000 +3% —234 —~3% 48,000 +7.5% +$330 + 8%

! For the 1974 data, one-third of the reports are from 1975; similarly, for the 1975 data, one-third are from 1976.
2 An adjustment was made by adding in the figures for the dollar losses from several categories of fires not included in the Insurance Information Institute loss figures.
These include, for 1974, forests—$169 million, transportation—$354 million, crops—$36 million, and Federal property—$180 mitlion; for 1975, forests—$180 million, transportation—

$495 million, crops—$38 million, brush, etc.—$21 million, and . Federal property—$200 million. The Federal propsrty loss estimates are from the Federal Fire Council; the other
loss estimates are from NFPA.




timated by fire departments may be much less
than the final amounts settled through adjust-
ment or litigation. Note also that the Insurance
Information Institute (H1) estimate includes losses
from fires not reported to fire departments and
excludes substantial losses associated with Fed-
eral property, forests, and transportation. These
categories of loss also tend to be under-reported
by fire departments. Federal and non-building
property losses have been included in the NFPA’s
composite estimate and the adjusted Insurance
Information !Institute values. The 1974 Il unad-
justed rate differs only slightly from the 1974
NFFA survey and from the State estimate. (States
witt, unreasonably low published fire rates or
doliar loss rates were not used in the calculation.)

A reasonable estimated range for 1975 total ..

direct property loss (including unreported, non-
building, and Federal) is $18 to $21 per person.
Our judgment is that the “best estimate” is about
$19.50 per person.

It is apparent that the precision of the above
naticnal estimates of deaths, injuries, and dollar
losses is low. We need more consistency and
accuracy in State and local data collection meth-

ods to improve this situation. s

ESTIMATED YEAR-TO-YEAR CHANGE
IN FIRE LOSS '

Year-to-year changes indicate whether the fire
problem is getting better or worse. Because of the
uncertainty In previous estimates of the Nation’s
fire losses, a relatively small change from one year
to the next is difficult to detect with'any degree
of confidence. However, by comparing the differ-
ences between 1974 and 1975 for the same data
sources, one may be able to obtain a better
estimate of recent change than by comparing
estimates from different sources.

Estimates of year-to-year changes from various
sources are summarized in Table 3. The NFPCA
composite estimates (bottom line) are that there
was a small reduction in deaths (down 3 percent),
a small increase in fire incidents {(up 3 percent),
and moderate increases in injuries (up 7.5 per-
cent) and property loss (up 8 percent)." Much of
the property loss increase may be attributed to
inflation. It is also possible that the increases in

4 The Insurance Infermation Institute reported that property
loss in 1976 was about the same as for 1975.
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fire and injury rates reflect improved reporting by
communities rather than true changes.

NFPA did not consider its 1975 survey data
sufficiently reliable to warrant the detailed an-
alysis that was performed for the 1974 data, and
thus year-to-year changes in it are omitted.

The year-to-year estimates given above were
made in the following manner. For fire incidents,
the percentage increase was taken to be the
average between the change in the NFPA com-
posite and the change in the State Fire Marshal
report figure. For deaths, the NCHS estimate,
thought the most reliable, was used. For injuries,
the increase of about 8,000 shown by both the
NFPA composite and the State Fire Marshal data
was used as the national estimate of change and

.converted to a percentage. For dollar loss, the

intermediate NFPA estimate was judged the most
reliable; this was also consistent with using their

value as the recommended National Estimate
in Table 2.

FIRE DEATH RATES BY STATES

Comparison of State fire death rates indicates
whether the problem is more severe in some
regions than others. The variation in death rates
among States is shown in Figure 1. In general,
the highest death rates occur in the Southeast;
the lowest death rates occur in the West. There
are, however, many exceptions. It would be use-
ful to be able to explain why the problem in
certain States is so much better or worse than in
others, but we have not found satisfactory an-
swers yet. Table 4 lists the States with highest
and lowest death rates and indicates certain
economic and social characteristics that may be
pertinent. Since death rates fluctuate from year
to year, especially for States with low population,
for any one year they may not be representative.
Because of this, for each State we took the larger
of the death estimates from the State Fire Marshal
and the Center for Health Statistics for 1974 and
the larger for 1975, and then averaged those two
numbers,

One of the sources for the National Estimates
was State Fire Marshal Annual Reports obtained
from 34 States and the District of Columbia.
The quality of the State data varies greatly. In-
complete reporting of fire incidents to States
from local governments occurs frequently, espe-
cially from small towns and rural communities.




Figure 1. STATE FIRE DEATH RATES — DEATHS PER
MILLION POPULATION (CIRCA 1975}
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SOURCE: Based on estimation of death rates by State for 1974 and 1975 given in Appendix IV, Table 1V-4,
except for New York which is based on the 1974 NFPA Survey.

We believe that records on the number of deaths
are considerably more accurate. Moreover, pre-
liminary tabulations of most of the death counts
from the National Center for Health Statistics,
excluding transportation fire deaths, have enabled
us to correct death rates from several States and
to obtain estimates for States for which we had no
State Fire Marshal Annual Reports.

FIRE DEATH RATES
BY SEX AND RACE

Males, nonwhites, and most strikingly, non-
white males, have fire death rates much greater
than the general population. This is shown in
Figure 2. Males have an 80 percent higher fire
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death rate than females. Nonwhite males have a
fire death rate more than 50 percent greater than
nonwhite females. Nonwhites have three times
the fire death rate of whites.

While multiple problems associated with pov-
erty and poor housing conditions undoubtedly
contribute to the higher risk for nonwhites, they
cannot explain the much higher risk of nonwhite
males over nonwhite females. Greater likelihood
of males to smoke and drink, to fight fires them-
selves, to work with and around gasoline, and
to be involved in rescue efforts may be some
possible reasons for their higher death rate.
Future studies by NFPCA will be directed toward
investigating these characteristics in order to




Table 4. STATES WITH HIGHEST AND LOWEST DEATH RATES

Percent Percent of
Average Fire Per Capita Completing Families Below
Death Rate’ Income Rank High Schoo! Poverty Level
State (1974-1975) (1975)2 (1970)° (1969)*

LOWEST RATES

Hawaii 11.1 11 62% 8%
ldaho 16.8 33 60 11
Colorado 19.0 23 64 9
Connecticut 19.9 3 56 5
Kansas 225 16 60 10
Delaware 234 4 55 8
California 23.5 8 63 8
Wisconsin 23.9 26 55 7
Utah 23.9 40 67 9
Rhode Island 241 18 46 9
Florida 25.7 29 53 13
New Jersey 258 6 53 6
HIGHEST RATES

Alaska 112.3 1 67% 9%
Mississippi 65.2 51 41 29
South Carolina 54.4 48 38 19
Arkansas 53.6 50 40 23
Maine 52.7 43 55 10
District of Columbla 49.4 2 55 13
Tennessee 48.5 44 42 18
Alabama 440 47 41 21
Louisiana 43.9 45 42 22
Georgia 43.8 38 41 17
Okliahoma 43.2 35 52 15
North Carolina 43.1 42 39 16

! Average of the maximum rate (deaths per million persons) for each State from the National Center for Health Statistics and the

State Fire Marshal report for each year (1974 and 1975).

2U.8. Bureau of the Census, Statistical Abstract of the United States: 1976 (97th Edition), U.S. Bureau of the Census, (Washing-

ton, DC: Government Printing Office, 1976), p. 402,
3 /bid., p. 126. 4 Ibid., p. 419.

better understand the reasons for the great
disparities.

Fire prevention programs should be targeted
toward these high risk groups, just as they have
been for the elderly and children.

FIRE DEATH RATES
BY PROPERTY TYPE

The distribution of deaths from fires in various
types of properties is shown in Figure 3. Residen-

tial fires alone account for two-thirds of all deaths,

from fires. Deaths from residential fires in one-
and two-family dwellings account for 44 percent
of all deaths due to fires.

Certainly the residential fire problem must be
tackled to reduce fire deaths significantly. We
should not, of zourse, permit these statistics to
let us get complacent about the threat of fire in

public buildings lest we invite more frequent
catastrophes such as the 1977 Southgate, Ken-
tucky, nightclub fire,

FIREFIGHTER DEATHS
AND INJURIES

“Firefighters are ahead of all other occupations
in death rates, making firefighting the most haz-
ardous type of employment.” ** Flames, falling
walls, smoke, and motor vehicle accidents all
take their toll, but the most frequent on-duty
cause of death is heart attack.'

18411974 Annual Death and Injury Survey,” The International
Fire Fighter, November 1975, pp. 8-13.

'6 Balanoff, Thomas, Fire Fighter Mortality Report (Washing-
ton, DC: International Association of Fire Fighters, for the Na-
tional Fire Prevention and Control Administration and the
Center for Fire Research, Institute for Applied Technology,
National Bureau of Standards, May 1976), Contract No, 4-35909.
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Figure 2. FIRE DEATH RATES BY RACE AND SEX — 1974
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SOURCE: Based on mortality data from the National Center for Health Statistics (which excludes transportation-related

fire deaths) and population estimates from the Statistical Abstract of the United States, 1975.

Figure 3. WHERE FIRE DEATHS OCCUR

Property Type
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1This category includes mobile and outside properties, as well as other and unclassified properties.
SOURCE: Ohio 1976 NFIRS and California 1975 CFIRS data combined.
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Injury rates for firefighters are also high—
much higher than would be tolerated in other
occupations. More than half the injuries from
fires attended by the fire service are to fire-
fighters even though there are many times more
civilians exposed than firefighters. The firefighter
is exposed to danger much longer and more fre-
quently than the civilian.

Table 5 shows several estimates of firefighter
deaths and injuries, including the International
Association of Fire Fighters (IAFF) annual number
of reported casualties for full-time firefighters.
One hundred firefighter deaths were reported to
the IAFF in 1974 and 108 deaths in 1975. The
number reported to the NFPA in 1974 was about
the sam. as that for IAFF, and slightly less than
IAFF’s figure for 1975. None of these counts are
thought to be complete.

Full-time firefighter deaths have been estimated
by the IAFF to be 90.7 per 100,000 firefighters
in 1975.

To further illustrate just how serious that prob-
lem is, consider that the fuil-time firefighter death
rate from fire is about 25 times that of civilians.
And it is 10 to 20 times higher than that of the
highest risk civilian groups—black males, the
elderly, the very young.

A comparable fire death rate for all firefighters
is difficult to arrive at and not attempted here
because of uncertainty in the total number of
volunteers, uncertainty in the number of deaths
they suffer, and the difficulty of developing an
equivalent full-time firefighter person-years esti-
mate for the volunteers,

The number of firefighter injuries shown in the
table confirms the hazardous nature of firefight-
ing. There was one injury per year for approxi-
mately every two full-time firefighters in reporting
jurisdictions. The trend in firefighter injuries is
not clear. There were almost 9 percent fewer
injuries reported to the IAFF in 1975 than in
1974. The NFPA estimate of total injuries (re-
ported plus unreported injuries, including those
te volunteers), was about 8 percent more in 1975.

A major effort is needed to reduce firefighter
injuries. NFPCA has funded studies toward im-
proving the physical fitness of firefighters,” de-

17 Gratz, David G., and McCune, Dennis H., Principal Investi-
gators, Fire Service Physical Fitness Programs (Washington, DC:
Intetnational Association of Fire Chiefs Foundation, June 1977),
Fire Administration Grant No. NFPCA-76025.
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veloping better protective clothing and breathing
apparatus, and training firefighters in burn safety
practices. (More details on firefighter injuries are
given in Section IV.)

FIRE LOSSES VERSUS
COMMUNITY SIZE: URBAN
AND RURAL ESTIMATES

The urban fire problem has been highly pub-
licized and deserves much attention. The rural
problem has not received as much attention as it
probably needs, especially since about 27 percent
of the U.S. population is in rural areas. The
relationship between fire loss rates and the popu-
lation of the community served by individual fire
departments is shown in Figure 4. The data are
from the NFPA 1974 survey. Fires, deaths, and
dollar loss per capita have roughly similar patterns
of being high for the two extremes of the popula-
tion-—large cities and rural areas—and low in
between. This phenomenon of middle-sized com-
munities having less of a problem than the ex-
tremes is commonly found for many community
services, not only fire protection.

More specifically, death rates for large cities
and rural areas are about twice as large as for the
50,000 to 100,000 population interval, Data sup-
plementing the survey on which Figure 4 is based,
gathered from cities over one million popula-
tion, indicate that the big city fire death rate
may be even higher than shown, perhaps ex-
ceeding 50 deaths per million on the average.

Reported fire rates are lowest for small towns
(5,000 to 10,000 population). Injury rates decrease
with community size, falling sharply for com-
munities of less than 10,000 persons (which on the
surface is a paradox relative to the death rates).
For dollar losses, the rates are quite low in the
10,000 to 250,000 population range and then
surge by about 70 percent for communities be-
low 10,000 population.

Figure 5 provides some insight into the U-
shaped curve for per capita incident rate of fires
(upper left hand graph in Figure 4). The large
cities have a higher rate of fires than middle-
sized communities mainly because of a higher
rate of trash and residential fires. Rural areas have
a higher rate than middle-sized communities
primarily due to a higher rate of residential fires




but also because of higher vehicle and non-
rasidential building fire rates.

Kesidential fire deaths account for the majority
of all fire deaths regardless of community size.
The pattern of residential fire death rates in
different size communities is similar to the pattern
for all fire deaths. Figure 6 shows that both large
cities and rural areas have a higher death rate in
residential properties than do middle-sized com-
munities. The death rate in public assembly prop-
erties increases sharply in rural areas. These two

factors account for the “U’-shaped appearance
of the top curve of Figure 6.

The rural estimates are not very precise since
comparatively few rural communities were
sampled in the NFPA survey. This, together with
the fact that rural areas comprise about 27 per-
cent of the total U.S. population, results in the
rural data contributing most to the overall statisti-
cal error in the national estimates. A more ex-
tensive rural survey would greatly improve the
reliability of the national estimates and is planned.

Table 5. FIREFIGHTER CASUALTIES
(NOTE: None of the reported counts are thought to be complete.)

1975 1974
Firefighters
Source Data Included Fatalities
National Fire Reported count Paid + Volunteer 100! 96"
Protection Association
National Fire Estimate Paid + Volunteer 165* N/A
Protection Association (reported +
unreported)
international Association Reported count Paid only 108* 100*
of Fire Fighters
Injuries
National Fire Estimate Paid -+ Volunteer 65,000+ 60,0004-°
Protection Assoclation {reported +
unreported)
International Association Reported count Paid only 51,312 56,296
of Fire Fighters

! Private conversation, Louis Derry (NFPA) to J. Wm, Overbey (NFPCA), September 30, 1977. The count for 1976 was 107,

2 “Fires and Fire Losses Classified, 1975," Fire Journal, November 1976, pp. 17-19,

31975 Annual Death and Injury Survey,”" The International Fire Fighter, November 1976, pp. 9-16. Firefighter deaths reported to
the IAFF from government units with 119,392 full-time firefighters.

441974 Annua! Death and Injury Survey,” The International Fire Fighter, November 1975, pp. 8-13. Firefighter deaths roported to

the IAFF from government units with 119,062 full-time firefighters.
5 Rires and Fire Losses Classitied, 1974, Fire Journal, September 1975, pp. 43-45.
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Figure 4.

FIRE LOSSES vs. COMMUNITY SIZE (1974 NFPA Survey)
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Figure 5. FIRE INCIDENT RATE BY PROPERTY TYPE
AND COMMUNITY SIZE
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1“Industry, etc. Fires”|includes those fires occurring in basic industry, utility, defense, manufacturing, storage, and
special properties.

2"'Pyblic Assembly, etc. Fires' includes those fires occurring in public assembly, educational, institutional, and
store/office properties.

SOURCE: 1974 NFPA Survey.
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45

35

30

25

20

156

10

Figure 6. BUILDING FIRE DEATH RATE BY BUILDING
TYPE AND COMMUNITY SIZE
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'Los Angeles County is included; if excluded the total death rate for the big city population interval would be 40.4. The effect of
excluding Los Angeles County from the estimate of individual occupancy categories is unknown.

2pyblic Assembly, etc. Fire Deaths’' includes educational; institutional, public assembly, and store/office properties.

3“Industry, etc. Fire Deaths” includes basic industry, utility, defense, manufacturing, storage, and special properties.
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Section IlI

Comparisons: Other Years, Other Hazards, Other Countries

This section compares the U.S. fire problem
today to that of other periods, other national
problems, and other industrialized countries.
These comparisons are intended to help put our
fire problem in proper perspective, to help evalu-
ate its importance, and to help determine the
appropriate level of resources that should be
directed toward a solution.

FIRE INCIDENCE AND LOSSES
THROUGH THE YEARS

Per capita fire incident rates have increased by
some 23 percent during the last 20 years (Figure
7). The per capita loss has increased about 40
percent over the same period, after adjusting for
the effect of inflation by comparing figures on

Figure 7. FIRES AND FIRE DOLLAR LOSSES
PER CAPITA THROUGH THE YEARS

1,600

Fire Rate
(left-hand scale)

0 1 ]

A

3

>

]

2 1,000 +

c - T
2 k -
L

2 L

o

o

§ I~

==

- 500 |-

@

Q

(7]

£

ic

"~ .
A/
_ P /\V V -
// Fire Dollar Loss 'ﬁ $10

$15

{right-hand scale)

4 $5

(stejjo@ ¢961) eude) iad sso sejjog a4

g1t & {1

1955 1960

1965

$0
1970 1975

SQURCE: Based on fire and fire loss estimates reported annually in “’Fires and Fire Losses Classified”, Fire Jounal, National
Fire Protection Association, Boston, MA, and population estimates from The Statistical Abstract of the United

States, 1976 Bureau of the Census, p. 5.
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a constant dollar basis. That is, losses have been
rising faster than inflation and population—we
are burning an increasing amount of property
relative to our numbers.

Although the total amount of fire loss has
increased several-fold (Figure 8), loss as a frac-
tion of Gross National Product (GNP) has re-
mained approximately constant (Figure 9). Since
the GNP represents the total worth of goods and
services our Nation produces, fire is claiming
about the same share of our annual output. Taken
together, these various loss trends imply that we
have more things to burn and are therefore losing
more when a fire occurs.

FIRE DEATHS THROUGH THE YEARS

Overall Fire Death Rates.—The overall fire
death rate has declined significantly during the
past 20 years. The data for 1955 through 1975
are shown in Figure 10. However, the U.S. fire
death rate is still close to the highest, if not the
highest, in the world, as discussed later. The U.S.
problem is particularly severe for big cities, rural
areas, the elderly, the very young, blacks, and
males—as discussed in Section Il.

Some reasons have been suggested for the
declining trend including:

1. More buildings and equipment built with
better passive and active fire protec-
tion, largely due to improved building
and safety codes and the availability
of better materials and equipment.

2. Increased public fire safety education.

3. More numerous, better trained, and bet-
ter equipped public fire departments.

Death Rates for Catastrophic Fires.—The fre-
quency of fires causing five or more deaths is
shown in Figure 11. These fires are decreasing
in number, in total persons killed, and in severity
(average number of deaths per multiple death
fire). Only three to four percent of fire deaths
occur in such fires; most fire deaths occur in ones
and twos in the victims’ own homes.

Fire Death Rates by Age Group.—It has long
been realized that the elderly and the very young
suffer inordinately high fire death rates. For per-
sons 65 years of age and over, the fire death rate
has been about three times that of the general
population; for children four years of age and
under, about twice. In the past few years, the fire

Figure 8. FIRE DOLLAR LOSSES THROUGH THE YEARS
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Protection Association, Boston, MA (1973-1975) and "'Are We Winning the War Against Fire Waste? A Sequel,”
Fire Journal, March 1973, p. 51. Conversion to 1967 dollars was made through the use of the Consumer Price Index
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as a Percentage of

Figure 9. FIRE DGLLAR LOSS
AS A PERCENT OF GNP
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Figure 10. FIRE DEATH RATES

Fire Deaths per Million Population

70

60

50

THROUGH THE YEARS

1 | i Liliid ‘
1955 1960 1966 1970 1975

SOURCE: Based on fire fatality estimates reported in "'Fires

and Fire Losses Classified, 1975, Fire Journal,
National Fire Protection Association, Baston, MA,
November 1976, p. 19.

Figure 11. TRENDS IN CATASTROPHIC flRES
AND ASSOCIATED DEATH RATES
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Figure 12. FIRE DEATH RATE BY AGE GROUP, 1966-1975
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SOURCE: National Safety Council as reported in Insurance Facts, 1976, /nsurance Information Institute,

New York, NY, 1976, p. 35.

death rates for both groups have been reduced
significantly, although they are still much higher
than for the population at large (Figure 12). It is
not definitely known what caused the improve-
ment, but there has been much fire prevention
program effort expended toward this end. Gov-
ernment at all levels and many private organiza-
tions have worked to improve fire safety of nurs-
ing homes and housing for the elderly and to
require that children’s clothing be fire resistant,
for example.

INCENDIARY FIRES
THROUGH THE YEARS

There has been a sharp increase in the reported
number of incerdiary fires over the last 10 years.
Table 6 shows the number of building fires where
incendiarism was detected or suspected. To these
must be added the undetected and unsuspected
incendiary fires, plus fires of incendiary origin
occurring in transportation vehicles, crops and
wildlands, and outside of buildings. Incendiarism
has become one of the most serious fire and crime
problems. Part of the reported increase may be
due, however, to improved detection or report-
ing techniques.
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WILDFIRES THROUGH THE YEARS

Wildfires" destroy thousands of acres of valu-
able grass and timberiand each year. They also
harm the environment, which takes years to
recover. Wildlife and fish are killed, watersheds
destroyed, topsoil eroded, and rivers are polluted
with ash and silted with topsoil.

Some of the most disastrous fires in American
history have been wildfires.'” The Peshtigo fire,
Wisconsin, 1871, had losses involving 1,500 lives,
an undetermined number of structures, and
1,280,000 acres of timberland; the Maine fire,
1947, with 16 lives, 1,200 structures, and 206,000
acres of timber and scenic forest land; the Cayote
fire, California, 1964, with 1 life, 118 structures,
and 67,000 acres of watershed lands; the Laguna
fire, California, 1970, with 5 lives, 382 structures,
and 175,000 acres of watershed lands; and most
recently the Sycamore fire, 1977, Santa Barbara,
California, with no lives, 250 structures, and 800
acres of watershed lands.

'8 A wildfire is a fire in grass, brush, or timberland burning
out of control. In the NFPA Uniform Coding for Fire Protection
(901 Code), it is classified as an “outside fire.”

19 private communication from William R. Tikkala, Director,
Cooperative Fire Protection, Forest Service, U.S. Department of
Agriculture, Washington, DC, October 19, 1977.




Table 6. BUILDING FIRES OF DETECTED INCENDIARY OR SUSPICIOUS ORIGIN

Number per Loss per
Year Total Number 100,000 Persons Dollar Loss Capita
1975 144,100 68 $633,900,000 $3.00
1974 114,400 54 563,000,000 2.70
1973 94,300 45 320,000,000 1.50
1972 84,200 40 285,600,000 1.40
1971 72,100 35 232,947,000 1.10
1970 65,300 32 206,400,000 1.00
1969 56,300 28 179,400,000 .00
1968 49,900 25 131,100,000 .70
1967 44,100 22 141,700,000 .70
1966 37,400 19 94,600,000 .50

SOURCE: “Fires and Fire Losses Classified,” Fire Journal, September 1967 through 1975, November 1976, Rates based on
Census population estimates for the United States as reported in U.S. Bureau of the Census, Statistical Abstract of the United

States: 1976 (97th Edition), (Weshington, DC: Government Printing

Office, 1976), p. 5.

Table 7. WILDFIRES THROUGH THE YEARS ON FEDERAL, STATE, AND
PRIVATE PROTECTED LANDS

Federal Protection State Protection?
Acres Acres

Year Acres Number Acres Burned Acres Number Acres Burned

Protected of Burned per Protected of Burned per

(Millions) Fires  (Thousands) Fire (Millions) Fires (Thousands) Fire
1976 680 15,800 519 33 737 157,035 2,118 13
1975 698 12,272 408 33 726 91,026 1,119 12
1974 678 15,040 1,200 80 708 105,835 1,511 14
1973 661 12,808 676 53 627 78,877 1,086 14
1972 652 15,937 1,232 77 631 83,010 1,050 13
1971 647 13,167 1,719 131 574 91,673 1,827 20
1970 647 14,968 719 48 521 101,455 1,541 15
1965* 655 9,073 146 16 472 91,495 1,206 13
1960' 363 12,090 622 51 403 77,537 1,909 25
1950* 247 8,604 2,451 285 361 96,578 3,407 35

! These values are for the particular year indicated and are not tive or ten year averages.
2 States protect State and some privately owned lands within their boundaries.

SOURCE: Private communication, William R. Tikkala (Director, Cooperative Fire Protection, U.S. Department of Agriculture,

Forest Service) to Philip S. Schaenman (NFPCA), October 19, 1977.

The majority of wildfires do not kill people or
burn structures, but the threat is there. Most
wildfires burn grass, brush, or timber land and
result in lost or delayed production of forage
for livestock, browse for wildlife, and trees for
paper and timber. The forest and rangelands of
the Nation where most wildfires occur are the
responsibility of Federal and State fire protection
agencies.

Wildland fires in forests and grasslands under
Federal protection have been successfully reduced
over the past 50 years. Statistics on these fires
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for the years 1950 through 1975 are shown in
Table 7. In 1950, the average fire on Federally-
protected lands burned 285 acres before being
brought under control; in 1976, it was only 33
acres. The number of fires has changed very little,
although there are now many more acres under
Federal protection.”

The States protect 737 million acres of forest
and non-forested watershed on State land and
some privately-owned land within their bound-

20 Statistics for 1977 may be vastly different due to several
extremely large fires.




aries. This protection is usually provided through
the State forestry organization by the State
forester. Financial and technical assistance is pro-
vided to the States through the Clarke-McNary
Act of 1924.

In 1976, the States reported 157,000 fires burn-
ing 2.1 million acres of protected land. In addi-
tion, the States estimated 69,000 fires burning 2.5
mitlion acres on 107 million acres outside State
fire protection jurisdiction. Statistics on wildfires
for the years 1950 through 1976 are also shown
in Table 7.

HOW THE UNITED STATES COMPARES
TO OTHER NATIONS

It has often been reported that the United
States has one of the worst fire records of any
developed nation.™* The different means of
reporting and estimating numbers of fires in vari-
ous countries make comparisons difficult. The
most valid bases for comparison probably are the
rates of building fires and deaths. A recent study
by the Georgia Institute of Technology attempts
to take into account reporting differences to the
extent possible.”” The study found that the U.S.
rate of deaths resulting from building fires is in-
deed among the worst (Table 8).

This country’s per capita dollar loss for building
fires is also among the highest. As a fraction of the
Gross National Product, per capita dollar loss is
about average. However, the U.S. dollar ioss per
fire and the number of deaths per building fire
are below the average of the 13 countries, The
Georgia Tech study suggests that fire deaths and
losses may be lower in other countries in part
because they have devotéd a greater part of their
fire safety effort to prevention. The generally good
U.S. job in suppression is not enough to offset our
generally poor job in prevention, with the net

2 America Burning: Report of the National Commission on
Fire Prevention and Control, Richard E. Bland, Chairman {Wash-
ington, DC: Government Printing Office, 1973), p. 1.

*2 Harlow, David W,, “International Fire Losses, 1974," Fire
Journal, November 1975, p. 43.

3 Rardin, Ronald L. and Mitzner, Morris, Determinants of
International Differences in Reported Fire Loss: Preliminary
investigation (Atlanta, GA: Georgia Institute of Technology,
forthcoming) Fire Administration Grant No. NFPCA-76023.
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effect being higher death and injury rates than in
other countries.

HOW FIRE COMPARES
WITH OTHER HAZARDS

National policy should determine resources to
be devoted to reducing hazards. Resource allo-
cations should depend on the relative severity of
various problems, the expected reductions relative
to resources needed, and their effect on lifestyles
and the public’s feeling of security.

To put the fire problem in its proper perspec-
tive, fire losses must be compared to losses from
other problems, such as crime, accidents, and
natural disasters. Such comparisons are presented
next, and they make it clear that fire is one of our
major national problems.

Fires Versus Crimes, Accidents,
and Natural Disa_sters

As shown in Table 9, fire causes far more loss
of life and property damage than all natural dis-
asters combined. Although fire is lower in life
and dollar loss than crime or auto accidents, it is
of the same scale as these two. Dollar loss esti-
mates are difficult to compare because of dif-
ferences in definition and selection of the types
of costs included in estimation methodologies.™

Fire vs. Residential Accident Deaths.—The
more common causes of accidental residential
deaths are ranked in Table 10. Fire is the second
most frequent cause of accidental death in the
home, after falls.

Fire vs. Other Catastrophes.—Fire has also been
the cause of more catastrophic deaths in recent
years than any other cause (Table 11). Some 27
percent of the deaths and 31 percent of the
catastrophic incidents are from fires and explo-
sions. Motor vehicle accidents follow with 23 per-
cent of catastrophic deaths and 37 percent of
incidents. Tornadoes, floods, hurricanes, and air
transport accidents are next. All other causes for
catastrophic incidents are of much less import.

2 The NFPCA is currently sponsoring projects to estimate
indirect losses from fire more accurately,




Table 8. WHERE THE UNITED STATES STANDS AMONG NATIONS—
BUILDING FIRES,' 1972-1974

Service Aspects Measured
Ignition
Overall Fire Protection Prevention Fire Suppression
Total Fire
Country Dollar Total Reported Deaths
Dollar Loss Fire Deaths Fires Dollar Loss per 1,000
Loss per as Perceit per 100,000 per 1,000 per Fire Building
Capita of GNP Persons? Persons {In Thousands) Fires?
Europe
Austria ........... $ 4.70 13% 8 21 $ 24 3.9
Belgium .......... N/A N/A 1.3 9 N/A 14.0
Denmark .......... 12.10 22 1.7 34 3.9 49
France ..... e 9.00 18 16 8 12.6 217
Germany® ......... 8.90 16 1.0 9 10.2 113
italy .............. 2.70 A1 N 1.1 2.7 6.6
The Netherlands ... 7.70 . a7 7 8 10.0 8.4
Norway ........... 14.80 31 1.1 7.8 1.8 15
Sweden ........... 11.60 19 13 26 4.7 52
United Kingdom .... 6.80 21 18 25 2.8 7.2
Asla
Japan ............ 2.50 07 1.8 4 6.8 47.0
The Pacific
Australia .......... 13.20 29 13 3.0 4.6 4.5
New Zealand ...... N/A N/A 1.2 5.4 N/A 23
North America
Canada ........... 10.20 18 3.2 28 38 1.7
United States ...... 13.00 21 3.1 5.7 23 54
US. Rank* .......... 11 of 13 9.5 of 13 14 of 15 14 of 15 20f13 7 of 15

! Only building fires were included in this comparison because differences in definitions and reporting in the systems used by
various nations prevent valid comparisons of fire rates based on ali fires, Although comparisons of building fires are the most valid,
definitional differences arise even for this category. The data here, including those for the United States, are 1972-74 averages.

2 Total fire deaths were used for comparisons because for the international data the percentage of the total which are building
fire deaths in each country was not available.

3 German Federal Republic.

4 Lower rank indicates better performance.

SOURCE: Rardin, Ronald L. and Mitzner, Morris. Determinants ol International Djtterences In Reported .Fire Loss: Preliminary
Investigation (Attanta, GA: Georgia Institute of Technology for the National Fire Prevention and Control Administration, June 1978,
Grant No. NFPCA-76023, Table 3-6.
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Table 9. COMPARISON OF ANNUAL LOSSES FROM FIRES, ACCIDENTS, NATURAL DISASTERS,
AND CRIMES (MID 1970’s)

Category Number of incidents Deaths Injuries Dollar Loss (in Millions)
Fires® 2,600,000 Re;orted 7,500 110,000 Reported $ 4,200 Diract
33,000,000 Toial 300,000 Total $13,600 Direct and Indirect
Accidents?® N/A 102,500 11,000,000-61,000,000* N/A
Motor Vehicle 23,744,000 46,402 1,800,000-4,300,000* $19,300 Direct and Indirect
30,415 Direct and Indirect®
Household N/A 26,000 N/A N/A
Work N/A 13,500 2,300,000-8,700,000* $15,300 Direct and Indirect
14,000 Direct and Indirect®
Other Public® N/A 23,000 3,000,000-27,600,000* N/A
Natural Disasters’ (floods, 200 400 N/A $ 1,000°
tornadoes, hurricanes,
and tropical storms)
Crimes 11,256,000 Reported® 20,465 N/A N/A
45,000,000 Total® $97,000 Direct and Indirect®

! The definitions of dollar losses may not be consistent from one data source to another.
2NFPCA estimate, see Table 1. Total includes both reported and unreported fires.
3 National Safety Council, Acc/dent Facts, 1975, except as footnoted otherwise.
4 National Center for Health Statistics, National Health Survey.
% insurance information Institute, /nsurance Facts, New York, NY, 1976,
¢ As defined by the National Safety Council, this category inciudes recreation, transportation {except motor vehicles), and public building accidents,
s ? Otfice of Statistical Climatology, National Oceanic and Atmospheric Administration, U.S, Department of Commerce, as repertad In the Statistical Abstract of the United
tates, 1976,
8 Federal Bureau of Investigation, Crime in the United States: Uniform Crime Statistics, U.S. Department of Justice, 1975,
® Totat includes both reported and unreported crimes. Unreported crimes obtained from Ramsey Clarke, On Crime in America, Simon and Schuster, New York, NY, 1970,




Table 10. WHERE FIRE STANDS AMONG RESIDENTIAL ACCIDENT FATALITIES, 1975

33

Total Death

Rank Cause of Death Deaths Rate'
1 - | - S P PP 8,400 394
2 FIRES, BURNS, AND DEATHS ASSOCIATED WITH FIRES .. \\vnttitcinsennennererenernnenensos 5,100 239
3 Polsonlng by solids and liquids ................c.. RN e et ie ettt e 3,300 15.5
4 Suffocation—ingested object ................, Ceererareaaes e et . 1,900 8.9
5 Firearms ... ... ... i i i S S 1,400 6.6
6 Poisoning by gasses and vapors ................ e e ettt et e 1,000 4.7
7 Suffocation—mechanical ............ Ceieraaas Ceeeenee e G e rer et i e 800 38
8 All other residential ....... veeiiaas Cherenn Cirerreans eetaeseseraenninann ettt \ 3,600 16.9
Total Residential ............... Eve et iasacierraransrans Ceraaeaees ettt 25,500 119.7

! Deaths per million population.
2 Most important types included are: drowning, eleciric current, explosive materials, and blow by falling abject.

SOURCE: Accident Facts, 1976 (Chicago, IL: National Safety Council, 1978).
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Table 11. CATASTROPHIC ACCIDENTS AND DEATHS BY TYPE OF INCIDENT, 1941-1975"

Total
Type of Accident 194i-45 1946-50 1951-55 1956-60 1961-65 1966-70 1971-75 1941-75
No. Deaths No. Deaths No. Deaths No. Deaths No. Deaths No. Deaths No. Deaths No. Deaths
Al Types? .. .....vvvvnnn cerees 482 6,801 568 6,412 678 6,769 855 7,021 724 6,602 616 5,911 520 5,601 4,393 45,117
Fiiy and explosion .......... 146 2,391 184 2,138 190 1,354 230 1,745 221 1,630 199 1,460 199 1,410 1,369 12,128
Dwellings, apartments ...... 53 326 113 708 135 822 177 1,095 177 1,061 145 908 135 796 935 5,716
Hotels, boarding houses,
rooming houses ......... 18 213 18 302 15 119 9 56 8 79 17 164 16 139 101 1,072
Homes for the aged,
convalescent homes,
hospitals, etc. .......... 8 99 8 182 10 129 7 125 9 156 3 44 14 126 59 861
Places of amusement . ..... S 679 2 26 2 94 1 5 2 31 12 835
Other ............ccvivnn 62 1,074 45 946 30 284 35 443 25 240 33 339 32 318 262 3,644
Motor Vehicle .............. 128 916 164 1,069 289 1,732 377 2,305 324 2,045 237 1,508 140 941 1,669 10,516
Bus ....... .0, 36 347 23 192 17 136 15 128 16 183 15 130 13 126 135 1,242
Collision with railroad
train .. ... oo 9 97 3 42 3 22 2 13 3 63 2 97 3 19 25 283
Other ............ivviin 27 250 20 150 14 114 13 115 13 120 13 103 10 107 110 959

Motor vehicle other than bus 92 569 141 877 272 1,596 362 2,177 308 1,862 222 1,378 127 815 1,524 9,274
Collision with railroad

train ..., 34 216 35 215 51 295 43 279 36 223 19 123 10 58 228 1,409

Other ................. 58 353 106 662 221 1,301 319 1,898 272 1,639 203 1,255 117 757 1,296 7,865

Air transportation? .......... 27 380 61 991 59 1,043 53 1,090 75 1,327 101 1,541 95 1,384 471 7,756

Water transportation ......... 45 594 44 380 46 421 36 298 26 212 19 204 9 117 225 2,226

Railroad® .................. 28 548 17 313 12 193 12 176 3 30 3 22 3 60 78 1,342
Tornadoes, floods, hurricanes,

B1C. .. e 50 1,163 61 1,129 48 1,649 50 1,033 41 1,062 39 948 46 1,295 335 8,279

Mines and quarries .......... 37 607 16 263 12 207 10 132 9 140 6 158 4 111 94 1,618

Allother ................... 21 202 21 129 22 170 37 242 25 156 12 70 24 283 162 1,252

! Accidents in which five or more persons were killed.
2 Excludes miitary aviation accidents.
3 Collisions of railroad trains with motor vehicles are classified as motor vehicle accidents,

SOURCE: Metropolitan Life Insurance Co., “Catastrophic Accidents, a 35-Year Review” Statistical Bulletin, March 1977, pp. 1-4, Basic data derived from news items in the
daily press, reports of the Nations! Weather Service, U.S, Bureau of Mines, and other sources. Data may be incomplete, particularly with regard to accidents taking five to nine
lives.




Section IV

Selected Characteristics of Fires

This section presents an analysis of selected
characteristics of the fire problem. It includes
casualty characteristics, causes of residential and
non-residential fires, comparisons among com-
munities of varying sizes, statistics on when fires
occur, and the performance of sprinkler systems.
Results from the 1974 National Household Fire
Survey of residential fires are also discussed. Part
It of this report provides much greater detail.
Data from 284,000 fire incident reports from the
States of California and Ohio were used for this
section.

The two States considered here have a com-
bined population of almost 32 million persons,
about 15 percent of the U.S. population. The data
may or may not be typical of the entire Nation—
we do not know yet—but they do cover com-
munities of all sizes, many climates, and diverse
geographical regions. Over 2,000 fire departments
are represented.

This section illustrates the types of policy-
relevant information that can be extracted from
the National Fire Incident Reporting System
(NFIRS). As more States enter the NFIRS system,
the results will, of course, become more repre-
sentative of the country as a whole.

In developing these results, we were faced with
the difficulty of subdividing the fire problem into
useful and understandable categories. Evaluations
of the problem from many different perspectives
aid in understanding its many facets. For example,
to evaluate the effectiveness of prevention edu-
cation, it is useful to distinguish fire causes related
to human behavior from causes related to equip-
ment failures. To evaluate prevention approaches
dealing with making materials flame resistant, it
is useful to group causes by “material first ig-
nited.” A major benefit resulting from the detail
provided in the data collected by NFIRS is that
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it permits analyses from these multiple, but neces-
sary perspectives.

The approach taken for the analysis presented
in this section is that it must be useful to State
and local fire services, especially those officials
concerned with fire prevention policy. Many of
the analyses are also likely to be of interest to the
Federal Government, industry, or researchers. The
detailed breakdowns can also be regrouped ac-
cording to other viewpoints; for example, infor-
mation on fires involving consumer products can
be gleaned from the analyses of heating, cooking,
and other types of fires in Part Il.

INJURIES CAUSED BY FIRE

The most important aspect of fire protection is
personal safety. To reduce casualties, it is im-
portant to know what types of injuries occur,
where and why they occur, and who is being
hurt. Table 12 summarizes the types of injuries
and causes of deaths sustained by civilians and
firefighters in Ohio in 1976, (More details and
data for other States and cities are given in Part I,
pages 57 through 149.)

Injuries to firefighters account for over half (56
percent) of all injuries associated with fires
attended by the fire service in Ohio. Although
there is some question on the extent to which
minor injuries to both firefighters and civilians
are reported, firefighters clearly account for a sub-
stantial portion of the total injuries from fire in
Ohio and many other places. Thus, injuries to
firefighters require special attention if we are to
make a major reduction in overall fire injuries
and reduce the exceptional risks run by fire-
fighters.

Smoke inhalation is the most common injury
to firefighters in Ohio (25 percent), followed by




Table 12. FIRE CASUALTIES BY NATURE OF INJURY—Ohio (NFIRS 1976)

Non-Fatal Injuries
Total Civilian Male Civilian Female Civilian Firefighter
Nature of Injury Number  Percent Number Percent Number Percent  Number  Percent
Burns & Asphyxia/smoke . 167 12 97 10 70 14 67 4
Burnsonly ............... 617 43 443 48 174 35 206 11
Asphyxia/smoke only . ..... 397 28 234 25 163 33 464 25
Wound, cut, bleeding ...... 107 8 81 9 26 5 304 17
Dislocation, fracture ....... 22 15 14 15 8 1.6 50 3
Complaint of pain' ........ 24 1.7 1 1.2 13 3 103 8
Shock ..........oovvvnten 17 1.2 8 0.9 9 18 7 04
Strain, sprain ............. 19 13 9 1.0 10 2 316 17
Other .............c.0ivuy 25 1.8 12 13 13 3 258 14
Undetermined ............ 26 1.8 17 1. 9 1.8 58 3
Total .......covvivenvnnnn 1,421 100% 926 100% 495 100% 1,833 100%
Fatalities?
Total Civilian Male Civilian Female Civilian
Nature of Injury Number Percent Number Percent Number Percent
Burns & Asphyxia/smoke .. 124 55 77 57 47 63
Burnsonly .............. . 21 9 10 7 " 125
Asphyxia/smoke only ...... 31 14 17 125 14 16
Wound, cut, bleeding ...... 3 1.3 1 0.7 2 2
Dislocation, fracture ....... 1 04 0 0 1 1.1
Complaint of pain' ........ 6 3 5 4 1 11
ShocK .....cvvvvininnnnes 2 0.9 1 0.7 1 14
Strain, sprain ............. 0 0 0 0 0 0
Other ........ovvvevinens 5 2 4 3 1 141
Undetermined ............ 31 14 21 16 10 1"
Total ovvvviiiininnieanen 224 100% 136 100% 88 99%

! Includes heart attacks and strokes.

2 The nature of injury resulting in a firefighter fatality is not Indicated because in 1976 in Ohio there were only five firefighter

fatalites reported to NFIRS.

NOTE: Some column totals may not equal 100 percent or the 3um of their elements due to round-off error. Percentages less

than two were rounded to the nearest tenth of a percent.

SOURCE: Ohio 1976 NFIRS data. Estimated completeness is roughly 50 percent (Reference 11).

strains or sprains (17 percent), and cuts or wounds
(17 percent).

Firefighter deaths in Ohio were too few (5 were
reported) to make any generalizations. However,
as previously mentioned, a recent IAFF study
shows that almost 45 percent of on-duty fire-
fighter deaths nationwide are due to heart attack,
more than three times the second largest cause
of death.”

In Ohio, males account for 61 percent of the
civilian deaths and 65 percent of the civilian in--
juries, similar to the totals for the United States
as a whole (Figure 2, page 17).

2% Balanoff, Thomas, Fire Fighter Mortality Report (Washing-
ton, DC: The International Association of Fire Fighters for the
National Fire Prevention and Control Administration and the
Center for Fire Research, institute for Applied Technology, Na-
tional Bureau of Standards, May 1976), Contract No. 4-35909, p.
1.

The vast majority of civilian casualties in Ohio
were due to burns or smoke inhalation—83 per-
cent of injuries and 79 percent of fatalities. The
most frequent injury is burns alone (43 percent);
the most frequent fatality is from burns and smoke
together (55 percent).

WHERE FIRE LOSSES OCCUR

Shown in Table 13 is the relative distribution of
California and Ohio fires and fire losses among
the major occupancies. The non-residential cate-
gory is further subdivided into structures, mobile
property, and outside property. Mobile homes
have been included with residences.

About half of all fires in the two States occur
or outside property, such as grass, trees, brush,
or rubbish. These are usually small fires which do
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Table 13. REPORTED FIRE LOSSES FOR MAJOR OCCUPANCY TYPES'—
California (CFIRS 1975), Ohio (NFIRS 1976) Combined

Fires

Deaths

Occupancy Type Number Percent

Number Percent

Residential* .,....... 63,555 22 47
Non-residential

Structure ......... 29,275 10 48
Mobile Property ...... 43,037 15 148
Outside Property

(Rubbish, wiidlands,

etc.) ...l 148,112 52 28
Total ............... 283,979 99% 695

Injuries Dollar Loss
Number Percent (Thousands) Percent
68 5,093 57 $155,609 44
7 2,329 26 150,884 43
21 767 9 24,732 7
4 751 8 22,183 6
100% 8,940 100% $353,408 100%

! Reported fire incidents shown do not include all fires attended by fire departments, only those reported to the State (mostly
by the fire service). Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Reference 11).

2 Mobile homes are included in this category and excluded from the Mobile Property category.

? This percent is higher than the national average. Possible reasons are that Californians drive more or different definitions are

used in data collection.

not result in significant losses, though they in-
clude some large, dangerous wildland fires.

Apart from these outside fires, residential fires
are the principal category of fires and fire losses.
More specifically:

Fire Incidents—Residential fires comprised
slightly over two-thirds of the
structural fires in the two
States (and 22 percent of all
fires.)

—Residential fires accounted for
68 percent of deaths; mobile
property fires (mostly auto-
mobiles) were second with
21 percent. Non-residential
structural fires—which in-
clude public places such as
nightclubs, schools, and
stores—accounted for only
7 percent of deaths.

—Residential fires accounted for
57 percent of injuries; non-
residential structural fires
were second with 26 percent.

—Residential and non-residential
structural fires accounted for
about the same dollar loss,
approximately 43 percent
each.

Deaths

Injuries

Dollar Loss

Clearly the residential fire problem must re-
ceive a high priority if the United States is to
achieve a significant reduction in human and eco-
nomic fire losses.
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VIEWING FIRE CAUSES

There are many ways to describe the cause of
a fire and to group similar causes in a way that
helps in making fire protection decisions. We
decided to use the cause categories shown in
Table 14 as shorthand for more complex causal
factors. How we arrived at that choice is discussed
below.

The NFPA 901 Coding System, upon which the
National Fire Incident Reporting System is based,
does not give a single “cause of the fire,” but,
rather, it gives a more detailed breakdown that
corresponds to the physical environment and
contributing factors of cause. An ignition re-
quires three basic ingredients: a source of heat,
something to ignite, and a triggering mechanism
or agent to bring the two together. The cor-
responding NFPA 901 data elements are formally
called: form of heat of ignition, type of material
ignited, and ignition factor. Other 901 data ele-
ments cover equipment involved in ignition and
form (or usage) of material ignited. These five
factors together comprise the cause. By using
these factors, one can analyze the causes of fires
from several different prevention perspectives,
such as human behavior or flammability of ma-
terials, as appropriate. One of the major ad-
vantages of the NFIRS system is that it collects
data on each individual element so that they can
be aggregated for analytical purposes into differ-
ent groups at different times as required.

Viewing the relative frequency of incidents,
casualties, or dollar losses separately for each of




Table 14.

“CAUSE” CATEGORIES USED IN THIS REPORT

Sorting “Cause”
Sequence Category! Definition

1 Exposure Caused by heat spreading from another hostile fire.

2 Natural Source Caused by sun's heat, spontaneous ignition, or chemical,
lightning, or static discharge.

3 incendiary/Suspicious Fire deliberately set or suspicious circumstances.

4 Explosives, Fireworks Self-evident; explosives used as incendiary devices included
in category 3.

5 Smoking Cigarettes, cigars, pipes as heat of ignition,

Children Playing Includes all fires caused by children playing with any ma-
terials contained in the categories below.

7 Heating Systems Includes central heating, fixed and portable local heating
units, fireplaces and chimneys, water heaters as source
of heat.

8 Cooking Equipment Includes stoves, ovens, fixed and portable warming units,
deep fat fryers, open fired grills as source of heat.

9 Air Conditioning, Includes dehumidifiers and water cooling devices as well as

Refrigeration all air conditioning and refrigeration equipment as source
of heat.

10 Electrical Distribution Includes wiring, transformers, meter boxes, power switching
gear, outlets, cords, plugs, lighting fixtures as source of
heat,

11 Appliances Includes TV’s, radios, phonographs, dryers, washing ma-
chines, vacuum cleaners, separate motors, hand tools,
electric blankets, irons, electric razors, can openers as
heat source.

12 Gas Material first ignited was a gas: natural, LP, manufactured,

) anesthetic, acetylene, other gas.
13 Flammable, Combustible Material first ignited was flammable liquid: gasoline, ethy!
Liquid? alcohol, ethyi ether, acetone, jet fuel, turpentine, kerosene,
diesel fuel, cooking oil, lubricating oil, etc.
14 Open Flame, Spark Includes torches, candles, matches, lighters, open fire, back-
(Heat from) fire from internal combustion engine as source of heat.

15 Other Equipment Includes special equipment (radar, X-ray, computer, tele-
phone, transmitters, vending machine, office machine,
pumps, printing press), processing equipment (furnace,
kiln, other industrial machines), service, maintenance
equipment (incinerator, elevator).

16 Other Heat Includes ali other fires caused by heat from fuel-powered
objects, heat from electrical equipment arcing or over-
loaded, and heat from hot objects not covered by above
groups. ‘

17 Unknown Cause of fire undetermined or not reported.

! “Cause” as used here is a shorthand notation for what is sometimes a complex chain of events leading to a fire.
2 Note that incendiary fires involving flammable liquids are covered in category 3, not 13.
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the above five NFPA 901 Ignition Characteristics
provides insights into some of the most important
components of the fire problem. This is one of
the most common types of analysis used by the
fire service today. One of the things it can be
used to show, for example, is how often specific
materials (such as plastics or wood) or products
(such as mattresses) are involved in ignitions.
Other examples are shown in Appendix Vil.

While viewing the data from a single causal
factor provides useful information, it is frequently
desirable to consider several factors to under-
stand their joint effect, or the ‘‘scenario” ‘in
which they all played a role. Table 15 shows the
relative frequency of death and amount of dollar
loss for the top five scenarios of Ohio residential
fires. The four factors used for each scenario
make up a chain of events which led to the fires.
A variety of proposed intervention strategies can
be evaluated to determine if any could break
that chain and prevent the fire from occurring.
The scenario method is an example of aggregating
several NFIRS (901) data elements for analytical
purposes.

Scenario analysis has several drawbacks when
only limited data are available. One arises from
spreading a small number of fire incidents over
many categories. Frequently a situation results
where even the most frequent pattern, or scen-
ario, may appear “trivial’” because it accounts for
a small percentage of the fires. A related draw-
back is that a major phenomenon may be masked

by being broken into too many little categories.
For example, Table 15 distributes fires involving
smoking materials that ignite textiles into three
scenarios. Other fires involving smoking materials
are distributed among many additional scenarios.
Smoking, therefore, appears in this table to be a
smaller problem than it really is.

To obtain a general overview of the fire prob-
lem, it seemed more advantageous to use the
aggregated cause categories shown in Table 14.*
For most fires there is no problem in choosing
an appropriate category. However, there are some
instances when more than one cause category
could be used to describe the same fire incident.
For example, one person might describe a fire re-
sulting from children playing with a stove as
a ‘children playing” fire while another person
would describe it as a ‘“cooking-related” fire.
Rather than assign multiple causes to the same
fire—in which case the sum would exceed the
total number of fires—we have used a hierarchical
approach (sorting sequence) which assigns a
single cause category to each fire.

The basic idea in the hierarchical ranking of the
categories is that a fire is comparcd against the
first category; if it fits, it is assigned to that
cause  category. If not, it is checked to see if
it fits in the second category, etc. For example, a

26 This table is also repeated inside the back cover for easy
reference. For the reasons given In the text above, those in-
dividuals using NFIRS Standard Feedback Reports should note
that their reports are not directly comparable with the Tables
presented in this volume,

Table 15. EXAMPLE “SCENARIO"” DESCRIPTIONS
OF RESIDENTIAL FIRES—Ohio (NFIRS 1976)

The Top Scenarios for Deaths in Residential Fires Percent of Deaths

1. Day/Smoking materials/Textile/Furniture.

(e.g., cigarette left on upholstered furniture during the day) 3.9%
2. Night/Smoking materials/Textile/Furniture. 3.9
3. Night/Smoking materials/Textile/Bedding or clothing. 3.9

(e.g., cigarette dropped on bed at night)
4. Night/Hot obirsct/Textile/Bedding or clothing. 3.0
5. Night/Smoking materials/Natural products/Furniture. 3.0

The Top Scenarios for Dollar Loss in Residential Fires Percent of Dollar Loss

1. Night/Arc from electric equipment/Wood/Structure or finish. 5.2%
2. Day/Arc from electric equipment/Wood/Structure or finish, 38
3. Night/Smoking materials/Textile/Furniture. 1.8
4. Day/Smoking materials/Textile/Furniture. 1.7
5. Day/Open flame/Textile/Bedding or clothing. 14

! Each scenario is made up of the following sequence of elements: Time of Day/Source of Heat/Material First ignited/Form
of Material First Ignited. Incidents with an unknown value for any element are excluded from the caiculation of percentages as well

as from the list of top scenarios.
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fire unintentionally set by a child playing with
gasoline near a stove would be categorized as
“children-playing,” not as “flammable liquid,”
and not as “cooking.” This approach can be
somewhat misleading in that the categories at the
beginning of the list are “favored” and tend to
appear larger with respect to those at the end of
the list than they would under a different hier-
archical ranking. For example, if the category
“open flame, spark’”” was placed earlier in the list
than “incendiary/suspicious,” many fires currently
contained in the “incendiary/suspicious’ category
would switch categories, the relative frequencies
would alter, and a different view of the fire prob-
lem would result. Another major problem with
such categorization schemes is that fires involv-
ing a particular material first ignited are scattered
across categories and require separate analysis.

Another element of arbitrariness that enters
into the simplified cause categories, especially
when equipment is involved, concerns the specific
types of equipment to be included. For example,
if water heaters or fireplaces were separated out
from the heating category, this category would
appear less important relative to other categories.

Certainly, the approach described in Table 14
cannot serve all purposes. The categories of that
table are not in order of importance, but rather
the order in which we felt it logical to make
meaningful categorizations for guiding preven-
tion efforts. A variety of cause categories have
been used for analytical purposes and presenta-
tion by different organizations and fire depart-
ments. Our selection was a compromise.

CAUSES OF RESIDENTIAL FIRES

The “causes” of residential fires and how they
vary by size of community are discussed here.
The analysis in this and the next section is based
on fires reported to the fire service. The third
section discusses the cause of fires not reported
to the fire service.

Figure 13 shows the relative frequency of the
different causes of residential fires. There are
eight major cause categories for fires in resi-
dences: cooking, smoking, heating, incendiary/
suspicious, electrical distribution, appliances,
children playing, and open flames or sparks.
These eight do not have the same rank order in
both States, but they are the top eight in each
State. For example, fires involving “open flames

or sparks’ is a high-ranking major cause for Cali-
fornia, but is a lower ranked cause for Ohio; the
reverse is true for children playing. These eight
categories account for at least 80 percent of all
residential fires, at least 64 percent of all residen-
tial fire deaths, at least 77 percent of all residential
fire injuries, and at least 62 percent of residential
dollar losses.” A more detailed description of
leading causes follows:

Fire Incidents— The top four major cause cate-
gories — cooking, smoking,
heating, and incendiary/
suspicious — represent the
principal causes of reported
fires and account for 55 per-
cent of them.

Deaths — Fires resulting from people
smoking is by far the princi-
pal known cause of fire
death (29 percent), with
cooking and heating next.
The largest category is ac-
tually “unknown cause,”
which applies to 31 percent

of the deaths.

— The top four causes—cook-
ing, smoking, heating,
incendiary/suspicious — ac-
count for 55 percent of all
injuries.

Injuries

Dollar Loss — Fires of incendiary/suspicious
nature result in the most
dollar loss, followed by
heating, electrical distribu-
tion, and smoking fires.
Note that electrical distribu-
tion fires cause almost dou-
ble the dollar loss of fires
involving cooking, even
though cooking fires are
more than twice as frequent.
Again, the unknown cate-
gory contains the largest
proportion; many of these
may well be of incendiary
origin.

2’ To the extent that the fires currently classified as being of

unknown cause were actually caused by any of these eight
causes, the hazard presented by these causes would be greater
than shown,
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Figure 13. CAUSES OF REPORTED RESIDENTIAL FlRES -
California (CFIRS 1975), Ohio (NFIRS 1976) Combined

FIRES DEATHS INJURIES DOLLAR LOSS

Cooking 18%) 9% 13% 7%

Smoking 13 29 18 1"

Heating 13 " 8 ' 12 14

Incendiary/Suspicious 11 6 12 16

Electrical Distribution 7 4 | 7 12

Appliances 7 | 3 » 5 4

Children Playing 5 2 6 4

Open Flame, Spark 5 3 4 4

Exposure _I 3 0.2 2 a

Flammable Liquids I 0.9 0.8 1.8 i 1.0

Explosives, Fireworks . 0.7 0 0.5 0.4

Air Cond., Refriger. ‘ 0.7 04 0.3 0.6

Natural i 0.9 0.2 0.6 0.9
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Other Equipment 0.4 0 0.2 0.4
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Unknown Cause 7 10 7 31 14 19
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Percent

"Based on approximately 64,000 residential fires in California and Ohio. These were fires attended by the fire service and comprised roughly 80 percent of such fires in
California and 50 percent in Ohio {Reference 11).




What can be done about the residential fire
problem? Some actions that households may take
to prevent the leading causes of fires are listed
in Table 16. Smoke detectors, coupled with a
practical escape plan, can reduce casualties and
losses once fire does strike. The fire service {and
others) may wish to teach these preventive ac-
tions to the public along with providing data to
motivate them to take the required action.

FIRE CAUSES IN DIFFERENT
SIZE COMMUNITIES

There is considerable variation in fire rates
and losses between California and Ohio, and also
among cities within each of these States. Large
differences in fire loss among cities of varying
population size were mentioned earlier in the
discussion of data from the 1974 NFPA survey
(page 18). Similar differences are found when
considering residential fires alone. A better under-
standing of the reasons for such diversity may be
gained by examining variations in fire rates among
different sized communities for each of the major
causes of residential fires. Figure 14 illustrates the
average fire rate for the Ohio cities by popula-
tion group for each of the eight major cause
categories.

The Ohio cities were grouped into four ranges
of population: over 200,000 persons, 50,000 to
200,000 persons, 25,000 to 50,000 persons, and
less than 25,000 persons. The last group included
rural communities as well as small towns. Data
from seven cities using the NFPA 901 codes under
the Uniform Fire Incident Reporting System
(UFIRS) were also included in the comparison.™ *°
The UFIRS cities provide a fifth group. The fire
rate for each of the five groups is plotted in
Figure 14 at the mean value of the population
range.

The largest differences in fire rates among cities
occurred in cause categories dominated by
human carelessness or misbehavior—such as
smoking or arson, rather than in categories where
equipment malfunctions dominate—such as ap-
pliances, electrical distribution, and heating.
Several interesting points are suggested by this
data. First, although the larger Ohio cities prob-
ably had more complete reporting than the

2 These seven are Denver, CO; Jacksonville, FL; Kansas City,
MO; Madisor, Wi+ Syracuse, NY; Tucson, AZ; and Wichita, KS.

I UFIRS is a fire information system based on the NFPA 991
system and is designed for use by communities.
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smaller cities,” the differences in fire rates appear
to be larger than would result just from differ-
ences in reporting completeness. This tends to be
supported by the constancy of the equipment-
related causes with population—equipment of
the same quality tends to be sold all over, whereas
socioeconomic mixes and behavior of citizens
may vary considerably from large cities to rural
areas,

Second, if the differences are indeed real and
not data artifacts, they point up the potential for
reducing fires caused by carelessness and other
“human behavior” problems—citizens in some
communities outperform those in others five to
one. While the circumstarices they face may be
vastly different, figuring out how to move the
worst rates even part way toward the best rates
could have a significant impact on the fire prob-
lem. (Determining how to induce the changes is
the focus of NFPCA’s Public Education Office.)

Third, cities should compare their performance
by fire cause to others in their population class.
Further detailed analysis of causes by socio-
economic classes within a city should provide in-
formation that is important in targeting public
education programs more effectively. Several re-
cent studies relate community characteristics to
fire rates,® *» ¥

Finally, a note of caution about data for rural
areas. The profile here for that class does not
agree with that from the NFPA survey data pre-
sented earlier, Here it is a low rate; there it is a
high rate. Although precision and accuracy are
lowest for data from the rural communitiés, we
do not know if this is why the profiles differ or
if the differences are real.

30 Eisenberg, Daniel and Getis, Robert, Priricipal Investigators,
Inftial NFIRS Data Valldation Study (Philadelphia, PA: Auerbach
Assoclates, Inc,; for the National Fire Prevention and Control
Administration, March 1977), Contract No. 6-34583.

M Qliver, Raymond B,, Project Director, Baton Rouge Fire
Household Study (Batorr Rouge, LA: Louisiana Department of
Public Safety, forthcoming), Fire Administration Grant No.
NFPCA-7X009.

3 Karter, Michael ., Fire Rates and Census Characteristics—A
Descriptive Approach {Boston, MA: National Fire Protection
Agsociation, forthcoming), Fire Administration Grant No. NFPCA-
76043,

3 Berl, Walter G. and Halpin, Byron M., "Fire-Related Fatali-
ties: An Analysic of Their Demography, Physical Origins and
Medical Causes,” presented at the Symposium on Fire Standards
and Safety, National Bureau of Standards, Gaithersburg, MD,
April 5 and 6, 1976,

3 Schaenman, Philip et al, Measuring Fire Protection Out-
comes: Some Further Improvements, Boston, MA: National Fire
;’;c;l?ection Association and The Urban Institute, Washington, DC,




Table 16, ACTIONS TO PREVENT FIRE IN THE HOME!

3.

Smoking Fires

. Don't smoke in hed, especially after drinking alcoholic beverages.

Develop the habit of checking for cigarettes under chair cushions before going
to bed, after people have been smoking near upholstered furniture.

Use safety ashtrays—the type which causes a lit cigarette to fall into the
ashtray, not out of it.

Leave ashtrays to empty in the morning, to avoid throwing live cigarette butts
in with ignitable trash.

Cooking Fires

. Stay around and pay attention once you have started cooking. Unattended

cooking is one of the most common causes sf fires.
Clean grease from the stove and flue.

3. Keep combustibles—-such as curtains or drapes, clothing, packaged foods, and

trash-—away from stoves.

Heating Fires

Have your heater or heating system checked by a competent service man at
least once a year.

i

Take special care with fireplaces. Use a spark screen to prevent sparks from
flying, and be sure the chimney is unblocked and without too much soot ac-
cumulation. Fireplace fires are very common, even in California.

Keep combustibles (dust mops, cleaning fluids, aerosols, Christmas decora-
tions, etc.) at Ieast 18 inches away from all heating units.

Electrical Distribution Fires

. |f there is any sign of electrical trouble, shut off power to the circuif and have

it checked by a good eiectrician.

Check cords and plugs frequently for signs of broken insulation or frayed
wires.

Appliance Fires

. Don't overload dryers, and be sure to remove lint regularly.

Check your appliances at least once a year to see that they are clean and
functioning properly, and thia? insulation has not broken or cracked.

Buy appliances having Underwriters Laboratories or other nationally recognized
testing laboratory approval.

Fires Caused by Children Playing or Intentionally Setting Fires

1.

Keep matches and cigarette lighters away from children (and senile adults, for
that matter).

Suggest protessional counseling to help children work out problems which
motivate fire setting.

+ Material for related programs is available from the Public Education Office, National Fire

Prevention and Control Administrafion, U.S. Department of Commerce, P.O. Box 18518, Washington,
DC 20036.
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Figure 14. COMPARISON OF RESIDENTIAL FIRE RATES BY CAUSE
FOR DIFFERENT SIZE COMMUNITIES (Continued)
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Figure 14. (Cont’d.) COMPARISON OF RESIDENTIAL FIRE RATES BY
CAUSE FOR DIFFERENT SIZE COMMUNITIES
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UNREPORTED HOUSEHOLD FIRES

Most household fires are not reported to the
fire service. These fires are fought and extin-
guished by the householder, perhaps assisted by
neighbors, or they may simply go out by them-
selves. An understanding of the total fire probiem
would be incomplete if these fires were ignhored,
especially since many cause nontrivial injuries
and losses.

Under the sponsorship of the National Bureau
of Standards and the Consumer Product Safety
Commission, the Bureau of the Census conducted
a ‘“national household fire survey” of 33,000
households in 1974. These households identified
a total of 2,463 fires experienced between April
1973 and April 1974 in residences, yards, autos,
garages, hoats, etc. A detailed analysis of this sur-
vey was completed recently for the National Fire
Administration.”® A consumer-product-oriented
analysis by the CPSC has also been prepared.*

Some of the highlights of the survey are:

® less than 9 percent of household fires are
actually reported to the fire service.

® Two percent of all fires resulted in loss of
one or more days of work; only 57 percent
of these were reported fires. That is, almost
half of the fires resulting in time lost from
work were not reported.

® About 15 percent of all fires resulted in one
or more injuries or had an estimated damage
greater than $200; almost half of these fires
were not reported. Of these significant loss
fires 15 percent were fires where food or
grease was the first item ignited; 91 percent
of these food or grease fires were not re-
ported to the fire department. Of the other
85 percent significant loss fires, 50 percent
were not reported.

® Five percent of all fires start when no one
is home.

® Eighty-two percent of all building fires dam-
aged only contents; that is, did not involve
fire, smoke, or water damage to the walls,
floor, or ceiling of any room.

3% Joiner, Brian L., Martin, Richard, and Gaumnitz, Cynthia,
Statistical Analysis of the National Household Fire Survey (Madi-
son, WI: University of Wisconsin, Statistical Laboratory, Septem-
ber 1977), Fire Administration Grant No. NFPCA-76009.

3 Wadsworth, Ethel, Results of the National Household Fire
Survey (Cambridge, MA: Technology and Economics, Inc.,
August 1977), Purchase Order # CPSC 77-68700.

® Fifty-five percent of all building fires involv-
ing some room damage were in the kitchen.

® Fifty percent of all building fires had only
smoke damage and no flame or water
damage.

® Five percent of all building fires involved ex-
terior walls; 44 percent of these fires were
to buildings having wood siding.

® less than 0.3 percent of all building fires
spread to another building.

® Eighty-three percent of all fires occurred dur-
ing waking hours—7 a.m. to 10 p.m.

® Forty-seven percent of all fires involved cook-
ing; 3 percent of these cooking fires were
reported.

® Twenty-nine percent of all fires involved
grease.

® Excluding those fires of unknown location,
65 percent of all fires occurred in the kitchen
(53 percent if fires of unknown location are
included), 4 percent of these were reported.

® Fifty percent of all fires were extinguished by
females of the household, 30 percent by
males of the household, and 8 percent by
fire departments (others extinguished the
remainder).

The Household Survey also yielded information
on injuries from fires. Although the results should
be considered tentative because they are based
on only 138 injuries distributed across many
categories, the principal findings are shown in
Table 17. Briefly:

® In all fires, males sustained 60 percent more
injuries than females,

® Males had four times more injuries from non-
household fires than females (this seems to
be the principal reason for the male and
female injury differences).

® Fernales sustained 50 percent more injuries
from household fires than males,

® Fires from cooking caused 43 percent of the
injuries in household fires; trying to put out
a (non-cooking) fire caused 17 percent of
household injuries.

The University of Wisconsin analysis also
showed that household members had a major
problem in recalling fires. Survey respondents
apparently failed to mention many fires that
occurred during the months about which they
were asked. In fact, it was estimated that only




Table 7. HOUSEHOLD INJURIES BY SEX AND ACTIVITY OF VICTIM
(Reported and Unreported Fires)

Household
(Including auto, garage, etc.) Non-Household Total
Ac"Vil%fr?usmg Male Female Total Male Female  Total Male Female  Total
Number
Cooking ............ 4 23 27 5 7 12 ) 30 39
Putting out fire ....... 6 5 1 10 0 10 16 5 21
Other ............... 15 10 25 45 8 53 60 18 78
Total ........... 25 38 63 60 15 75 85 53 138
Percent )
Cooking ............ 6 37 43 7 9 16 7 22 28
Putting out fire ....... 10 8 17 13 — 13 12 4 15
Other ............... 24 10 40 60 11 71 43 13 57
Total ........... 40% 60%  100% 80% 20% 100% 62% 38% 100%

SOURCE: Joiner, B. L., Martin, R., and Gaumnitz, C., Statistical Analysis of the National tousehold Fire Survey (Madison, Wi:

University of Wisconsin, Statistical Laboratory, September 1977).

NOTE: Some column totals may net equal the sum of the elements due to round-off error.

about 40 percent of the total fires that had oc-
curred within 12 months prior to the interview
were actually reported during the interview. Most
of those omitted are believed to be minor fires,
for example, grease fires, but many may have been
nontrivial.

Making allowance for unrecalled fires, the es-
timate of the total number of annual household
fires in the country comes to about 13 million,
or nearly one incident per year for every five
households.

CHARACTERISTICS OF NON-
RESIDENTIAL STRUCTURE FIRES

The causes of fires in non-residential structures
are discussed in this section. Figure 15 shows the
relative frequency of the different causes of fires
reported in non-residential structures in Ohio and
California. Fires of incendiary or suspicious origin,
the most frequent cause, accounted for 27 percent
of all reported non-residential structure fires,
27 percent of the deaths, 19 percent of the in-
juries, and 27 percent of the dollar loss. A variety
of causes are second, depending upon which loss
measure is used. Flammable liquids rank second
in deaths; while natural causes (lightning or
spontaneous ignition) are important in injuries,
and heating, for dollar loss. Fires with unknown
cause are actually second most frequent after
incendiary/suspicious.
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Table 18 shows causes of non-residential fires
by occupancy type. The values across the bottom
of the table give the totals of fires, deaths, injuries,
and doliar losses. The entries in the table repre-
sent, for each occupancy, the percent of fires
attributable to each cause. There appear to be
strikingly different patterns of losses and causes
for each occupancy type. The three occupancies
showing the greatest dollar losses are storage,
stores and offices, and manufacturing,

The fire losses shown in the table for industry
and manufacturing are probably less than half of
the actual total. Since many large businesses and
inclustries maintain their own fire brigades, only a
small proportion of their total fires may be re-
ported to local fire departments. Though we may
not know the full extent of the fire problem in
these properties, the part involving public fire
departments is included in the reported data; the
unknown part is that which the companies are
handling themselves,

To help pinpoint problems on which to focus
and to measure success those interested in fire
prevention can array the data from their own
communities in a manner similar to Table 18.
For example, the table illustrates that in these
two States most fires in schools are incendiary
and relatively few in schools are from smoking.
Cooking fires are the most common cause in
public assembly properties, particularly in restau-
rants (as can be seen in the data presented in




Figure 15. CAUSES OF FIRES REPORTED IN NON-RESIDENTIAL STRUCTURES —
California (CFIRS 1975), Ohio (NFIRS 1976) Combined — Continued
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Figure 15 cont'd. CAUSES OF FIRES REPORTED IN NON-RESIDENTIAL STRUCTURES —
California (CFIRS 1975), Ohio {NFIRS 1976) Combined
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Table 18. CAUSES OF FIRES REPORTED IN NON-RES!DENTIAL STRUCTURES—
California (CFIRS 1975), Ohio (NFIRS 1976) Combined

Fixed Property Vacant,
Type Public . ‘ Stov_'es & Basic Manu- Con-
Assembly Education  Institutions Offices Industry tacturing Storage struction  Other Total

Cause Percent of Fires
Incendiary or Suspicious . 21% 58% 26% 18% 7% 10% 24% 57% 16% 24%
Electrical Distribution .... 10 5 7 19 45 9 6 1.2 4 1
Open Flame or Spark .... 4 8 11 6 4 7 11 1 25 8
Smoking ............... 8 5 27 9 1.9 5 6 5 7 8
Exposure ............... 2 1.1 04 4 6 4 10 3 18 5
Cooking .....oovvvivnnnn 26 1.7 4 2 0.9 3 0.9 0.6 0.7 5
Appliances ............. 3 1.7 9 9 2 8 1.8 0.2 0.4 5
Heating .............. . 6 2 3 6 5 5 3 1.2 5 5
Flammable Liquid ...... . 0.9 1.1 0.2 4 4 7 4 1.3 1.0 3
Children Playing ......... 09 4 24 0.9 0.8 1.2 7 5 5 3
Natural ................. 0.7 0.9 0.8 1.2 3 6 3 0.4 0.8 2
Air Conditioning &

Refrigeration .......... 3 1.0 13 3 08 09 0.2 0.1 0.2 13
Gas .......ciiiiiiii 04 0.2 0.1 11 2 2 04 0.1 0.1 0.7
Explosives & Fireworks ... 0.3 0.0 0.0 0.2 0.4 0.2 0.8 0.2 04 03
Other Equipment ........ 1.1 14 1.8 2 7 14 2 0.9 0.6 4
OtherHeat .............. 1.6 0.7 0.8 2 2 4 3 3 1.6 2
Unknown ............... 1 9 7 13 9 15 17 10 14 13
Total .......cvvviveinnnn 100% 101% 100% 101% 101% 101% 100% 100% 100% 100%
Total Fires .............. 3,840 1,964 2,713 5,437 1,374 3,834 7,317 1,945 851 29,275
Total Deaths ............ 1 0 8 14 1 12 11 1 0 48
Total Injuries ........ . 240 81 169 480 56 578 583 134 8 2,329
Total Dollar Loss in

Thousands ........ oo $22315 $8,549 $3,172 $36,824 $3,728 $35,82/ $37,90/ $2,629 $433 $150,884

NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than two were rounded to the nearest tenth of
a percent,




Part 1l). Electrical distribution problems were by
far the most prevalent cause of fires in basic
industry. These are problems that prevention
programs should focus on.

Table 19 lists some potential ways to reduce the
leading non-residential fire problems. They are
simplified summaries of some complex fire pre-
vention programs. In addition, public buildings
likely to be occupied by large groups should be
spririklered, have adequate fire and smoke bar-

riers, and have adequate exits that are properly

marked. Data on the magnitude of the problems
in different occupancy types may not only assist
in targeting these prevention efforts, but also may
be used to help persuade businesses and institu-
tions to cooperate. For example, telling a Cali-
fornia restauranteur that there were 738 cooking-
related fires in restaurants in his State, and that
they caused 23 injuries and $1,216,000 nroperty
damage, might move him to act more quickly
than simply arguing in a general way that it's in
his "best interest.”

Table 19. SOME WAYS TO PREVENT
NON-RESIDENTIAL FIRES

fires.

when supervised.

tire prevention inspections.

tent fire guard standing by.

Incendiary and Suspicious Fires
1. Ensure that suspicious fires are thoroughly investigated.

Make thorough fire prevention inspections of property subject to incendiary
Make property secure against intrusion and provide increased surveillance.

Smoking Fires
1. Make sure institutional patients smoke only in safe areas and, if necessary, only

Enforce ‘‘no smoking’ regulations in stores, offices, and storage properties.

Cooking Fires (in places of public assembly)

1. Keep stoves and especially grease flues ciean. Where practical, install fixed
extinguishing systems in exhaust hoods and grease flues.

Make sure grease flues meet appropriate codes.

Electrical Distribution Fires
1. Make eiectrical distribution equipment a prime point of attention when making

Open Flame and Spark Fires
1. Make sure open flames are properly guarded.
Set up a permit system for cutting and welding operations, and have a compe-

Fires Caused by Children Playing (in storage areas)
1. Make storage buildings and areas secure.
Remove trash, and cover easily ignited stock.

! This represents a simplified sunmimary of some quite complex fire prevention programs,
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CHARACTERISTICS OF MOBILE
AND OUTSIDE PROPERTY FIRES

Table 20 presents the fire losses from mobile
and outside occupancie~ Automobiles are, of
course, the principal mobile category. Automobile
fires account for 75 percent of the fires, 46 per-
cent of the deaths, 56 percent of the injuries, and
49 percent of the dollar loss in the mobile prop-
erty category.

Most outside fires irnolve either refuse or trees/
grass/brush, Forest and other wildland fires
usually occur in remote areas, away from munci-
palities.” Many of these fires are not reported
to fire departments; therefore, the totals for wild-
fires in Table 20 may be low.”

FIRE LOSSES BY DAY, WEEK,
AND YEAR

Fires, fire deaths, and fire injuries are spread
unevenly over the day, week, and year. Figures
16 (all occupancies) and 17 (residential only)
show that most Ohio fires reported to the fire
service occur in the afternoon and early evening.
But fire deaths peak in the late evening and early

¥ There are, of course, spectacular exceptions such as the
1977 Santa Barbara wildfire which consumed hundreds of homes,

3 The U.S. Department of Agriculture publishes a variety of
statistics on wildfires: See page  for summary statistics,

morning hours (11 p.m. to 4.a.m.), the time when
most people are asleep. One reason for the large
number of fire deaths in these hours might be
that sleep is usually deepest when a person first
falls asleep.

Injuries show two peaks, during the early even-
ing and early morning hours. Perhaps the first
peak is for fires in which people are involved in
an activity that is associated with fire (for example,
cooking), and the second peak may represent fires
that occur while people are asleep, but through
some good fortune, they escape only with injuries.

Fire deaths are slightly more frequent on a
weekend day than a weekday, but the patiern is
not pronounced in these two States (see Figure
18). Wednesday is almost as bad for deaths as
Sunday. Fire injuries and losses also fail to show
a pronounced clustering,

Fire deaths in Ohio show clustering about the
beginning of the year (Figure 19), but injuries
and losses exhibit only slight fluctuations. The
number of Ohio fires peak in April and Novem-
ber.”

Local governments should analyze their own
data to see what times of the year, days of the

¥ Toledo, for example, reports a large number of grass and
brush fires in April, especially when there is a shortage of rain,
and a large number of leaf fires in November—certain compa-
nies go from one separate incident to another.

Table 20. SUMMARY OF REPORTED MOBILE AND OUTSIDE LOSSES—
California (CFIRS 1975) and Ohio (NFIRS 1976) Combined

Fires Deaths Injuries Dollar Loss
Property Type Number Percent Number Percent Number  Percent (In Thousands) Percent
Mobile
Automobiles ........... 32,329 75 68 46 429 56 $12,036 49
Other Motor Vehicles ... 9,148 21 43 29 273 36 7,701 31
Rall, Water & Air
Transportation ....... 578 1.3 35 24 37 5 3,154 13
Other Mobile ........... 982 2 2 1.4 28 4 1,841 7
Total Mobile Property 43,037 99% 148 100% 767 101% $24,732 100%
Outside
Refuse ................ 42,086 28 0 0 81 11 $3,010 14
Trees, Grass, Brush .. ... 66,720 45 6 21 366 49 2,838 13
Forests ................ 39 0 0 0 0 0 6 0
Crops ..... reerer e 204 0.1 0 0 5 0.7 202 09
Other Outside .......... 39,036 26 22 79 299 40 16,126 73
Total Outside
Property ........ 148,112 99% 28 100% 751 101% $22,182 101%

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated complateness is on the order of
80 percent for California and 50 percent for Ohio (Reference 11).

NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less

than two were rounded to the nearest tenth of a percent.
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Figure 16. FIRES BY TIME OF DAY, ALL CCCUPANCY
TYPES — Ohio (NFIRS 1976)

DEATHS LARGE LOSSES'

Losses of $1,000 or more.
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Figure 17. FIRES IN RESIDENTIAL OCCUPANCIES BY
TIME OF DAY — Ohio (NFIRS 1976)

DEATHS

52




Figure 18. FIRES BY DAY OF WEEK,
ALL OCCUPANCY TYPES — Ohio (NFIRS 1976)
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week, and times of day have peak incidence and
losses. The pattern of fires may vary a great deal
from one community to the next.

PERFORMANCE OF FIRE
PROTECTION EQUIPMENT

Two of the most effective ways in which tech-
nology can be used to reduce human and prop-
erty losses from fire involvement are smoke de-
tectors and automatic sprinklers.

Smoke Detector Performance

One encouraging recent trend has been the
purchase of home smoke detectors by many
families. It is estimated that about 10,000,000
units were sold in 1977.* With some 4,000,000
in use before then, many millions of households
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now have early warning protection. Fire deaths
probably can be substantially reduced if the units
are placed in appropriate locations and receive
proper maintenance, and if household members
are trained in escaping from their homes”

The Ohio data were examined to see whether
fires in which detectors were present and op-
erating resulted in fewer deaths, injuries, and
losses than when no detectors were present.
However, so few cases were reported where de-

% Correspondence with Richard Bukowski, Center for Fire Re-
search, National Bureau of Standards, Gaithersburg, MD.

*! Halpin, B.M,, et al., The Assessment of Fire Protection Sys-
tems Impact on Actual Fire Incidents, (Laurel, MD: Applied
Physics Laboratory, Johns Hopkins University, Fire Problems
Program, Technical Report No. 35, .sugust 1977) Fire Adminis-
tation Grant No. NFPCA-76045. The report indicates that over
90 percent of the fire deaths analyzed in Maryland in 11976 (most
of which were residential) probably could have been avoided if
smoke detectors had been present.




Figure 111-2. RESIDENTIAL FIRE DEATH RATE BY OCCUPANCY TYPE

AND COMMUNITY SIZE — 1974 NFPA SURVEY
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tectors were present and operating that the re-
sults were not statistically significant. With more
detectors coming into use, and more States join-
ing NFIRS, the needed information should be
available in the future.

Automatic Sprinkier Performance

The value of automatic sprinklers is illustrated
by Table 21. The average loss is significantly less
where automatic sprinklers are installed and
operating properly than where there are no
sprinklers. This is true for all occupancy types
examined.
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Only 0.2 percent of residential fires and 4.5
percent of non-residential firés attended by the
fire service occurred in structures with operating
sprinklers.*”” Given the dramatically lower dollar
losses with sprinklers, it is likely that increased
use of sprinklers could reduce losses much
further. They are especially important in public
occupancies, where they are needed above all
else for life safety.

42 All but 2 of the 39 residential fires with sprinklers occurred
in apartment, dormitory, or hotel buildings. We are not sure
at this time if the fires occurred in the living quarters or a
garage area, although the latter is suspected.



Table 21. EFFECTIVENESS OF AUTOMATIC SPRINKLERS IN STRUCTURAL
FIRES—Ohio (NFIRS 1976)

(A) (8)
With Sprinklers Operating Without Sprinklers
Total Average Average
Number Number Damage Number Damage Damage
Property Type of Fires! of Fires per Fire of Fires per Fire Ratio?
Residential ................. 16,970 39 $ 585 15,022 $ 3,736 6.4
Public Assembly ............ 783 12 8,958 649 9,820 141
Education .................. 271 5 70 230 9,572 136.7
Institutions ................. 474 20 209 307 2,824 135
Stores, Offices .............. 1,056 31 9,517 857 16,531 17
Basic Industry .............. 96 6 3,767 74 10,739 29
Manufacturing .............. 909 182 8,994 523 22,559 25
Storage (excluding
Residential Garage) ....... 1,238 27 13,859 1,107 17,088 1.2

! Reported fire incidents shown here do not include all fires attended by fire departments. Estimated compieteness is roughly 50
percent for Ohio (Reference 11). Fires in which sprinklers were present but failed to operate or for which information was not avail-
able are not included in columns (A) or (B). 1,083 structure fires falling in the category “Other Property Type” have not been in-
cluded because there were only two fires reported in which sprinklers were operating, 1,533 residential garage fires are not in-
cluded because none involved sprinklers,

Average damage per fire without sprinklers _ Column B

? Damage ratio = =
9 Average damage per fire with sprinklers operating Column A




PART II

Characteristics of Fires for Selected States and Cities
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Section V

Introduction to Part |l

This part of the report summarizes detailed fire
. information from the States of Ohio and Cali-
fornia and data from seven cities that use the
Uniform Fire Incident Reporting System (UFIRS).
Ohio was the first participant in the National Fire
Incident Reporting System (NFIRS) and the NFIRS
State for which we had the largest amount of
standardized data. The California data was col-
lected under the California Fire Incident Report-
ing System (CFIRS), which is largely compatible
with NFIRS,

Although California and Ohio have a combined
population of 32 millicn persons and represent
a substantial proportion (15 percent) of the U.S.
population, they may not be representative of
" the country as a whole. In futuré years, data from
many more States will be available so that a
detailed nationwide picture may be formed.

Nonetheless, the current data from these States
give many insights into the fire problem, and
afford some benchmarks for State and local juris-
dictions to compare themselves against. The form
of the analysis here also may serve as a starting
point for State and local jurisdiction to use in
their own analyses.

DATA LIMITATIONS

The data presented have significant limitations
in both quality and completeness simply due to
the newness of NFIRS; the first year of operation
was 1976.

In Ohio, especially in the early months of 1976
before data training programs had gotten under-
way, there were difficulties in interpreting the
NFPA 901 codes upon which the detailed reports
are based. In instances where misinterpretations
may have occurred, these are pointed out in the
discussion of the numerical results.
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Significant limitations were introduced by not
knowing the true percentage of all incidents for
which NFIRS reports are submitted. One sstimate
is that about 50 percent of all fires attended by the
{ire departments were included in the 1976 Ohio
NFIRS data file.” California’s system is older and
believed to have more complete reporting. Al-
though the precise degree of completeness is
unknown, it is estimated that about 90 percent
of the fires are reported. Were the fraction of
fires reported more accurately known, estimates
of higher confidence could be formulated.

As a result of these limitations, the estimates
here of absolute magnitudes of fire rates, and
comparison between rates in Ohio and California
based upon them, may be invalid and misleading.
More complete reporting would make these rates
higher in the absolute, with Ohio rates increasing
more than California. Thus, when rates in this
report from Ohio are higher than California’s
rates, that relationship is likely to be correct.
When the California rate is higher, that may be
correct or may be due to more complete re-
porting than in Ohio.

Because large samples are available from both
States, we can be confident that the relative
magnitude of different types of fires is representa-
tive of a large part of that problem in each State.
We cannot be sure how representative the data
are of the whole State, however, although the
fioures are probably not far off. This is especially
true for the death, injury, and dollar loss data
which tend to reflect the more significant fires
and which are more likely to be reported by the
local fire service to the State.

43 Fisenberg, Daniel and Getis, Robert, Principal Investigators,
Initial NFIRS Data Validation Study (Philadelphia, PA: Auerbach
Associates, Inc., March 1977), Fire Administration Contract No.
6-34583.



Finally, it is noted that the California data are
for calendar year 1975, while the Ohio data are
for 1976. In summary, the data here probably can
be used to identify major problem areas, but
must be used with caution.

ORGANIZATION OF PART i

In the rest of Part Il, data are presented in a
succession of tables containing progressively
more detail. An initial summary is given in Sec-
tion VI. Section VII discusses characteristics of the
casualties of fires. Cause categories pertaining to
residential fires are presented in Section VIl

Detailed information on the specific ignition
characteristics involved in residential fires is pre-
sented in Section [X. From the large aimount of
reported :'ata, principal emphasis was given to
those cha. scteristics believed to be most relevant
to local governments in targeting public educa-
tion, inspections, and code enforcement.

Section X contains a comparison of fire losses
for different cities. Included in the comparison
are Ohio cities and seven other cities using UFIR,,
a system that is largely compatible with NFIRS.
These NFIRS cities were ones whose data had
reasonable completeness and apparent validity
and whose data were received in time for this
analysis. Finally, the details of non-residential fires
and their causes are presented in Section XI.

HIGHLIGHTING

The practice here is to- discuss only a few
significant items from each table. Since Part |
summarizes the results of several tables presented
below, the emphasis here is primarily on details
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of the fire problem not discussed earlier and on
differences in patterns.

We occasionally show percentage comparisons
for the two States by simply writing, for example,
62 percent (73 percent). Where this is done, the
first number, 62 percent, always refers to Cali-
fornia; while the number in parentheses, (73 per-
cent), refers to Ohio.

PRECISION

The precision of the numbers appearing in the
tables will be low when the number of recorded
incidents (fires, deaths, or injuries) is small, The
number may be small either as a result of a de-
tailed breakdown into specialized categories of
fire, or because the community is small. There is
a simple square root formula, discussed in Appen-
dix VI, that relates the precision to the number
of reported incidents. Useful benchmarks are:
100 occurrences yields a precision of 10 percent,
25 occurrences 20 percent, 16 occurrences 25
percent, 9 occurrences 33%s percent, 4 occur-
rences 50 percent,*

TYPES OF NUMBERS IN THE TABLES

_In addition to presenting tables with the num-

ber of occurrences of fires and casualties, we
also have presented tables of rates, which are
needed for comparing communities, and tables
of percentages, which show the importance of
specific items in relation to the total.

44 A precision of 10 percent means that the estimate is ''good”’
to plus or minus 10 percent of its value.




Section VI

Fire Frequency and Loss in Major Occupancy Types

This section summarizes losses and frequency
of fires by general occupancy types. The intent
is not to make comparisons of the rates between
the two example States, but rather to determine
similarities in patterns of fires. The main value of
the data presented is in relative percentages, not
in relative rates.

MAJOR OCCUPANCY CLASSES

Table 22 summarizes fire losses for California
and Ohio for the four major occupancy classes—
residential, non-residential structure (e.g. public

~ assembly, commercial, manufacturing, storage),
mobile property (e.g. motor vehicles, air, rail,”

water transportation), and outside property (e.g.
trash, brush, forests). Since fires in residential
properties are discussed in great detail in Sec-
tions VIII and IX, little discussion of those fires
is given here,

.The table presents total incidents, rates, and
percents. As noted previously, comparison of
rates, especially fire rates, may be misleading be-
cause Ohio’s reporting of fire incidents is less
complete for the first year of NFIRS than Cali-
fornia’s. The reverse may be true for deaths, be-
cause California apparently reports primarily
those deaths that occur at the scene of the fire.
A useful benchmark for comparison is that, since
California’s 1975 population (21,185,000) is about
twice that of Ohijo’s (10,759,000) if both States
had identical fire characteristics, the numbers
reported for Ohio would be about one-half those
of California.

One of the significant highlights of Table 22
is that the majority of fires in both States occur
on outside property, but these result in the fewest
deaths. In Ohio the outside fires also result in the
fewest injuries and dollar loss.
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Another highlight is that the relative propor-
tions of fire losses among the occupancy types are
not too different for the two States. Residential
fires account for 75 percent of all fire deaths in
Ohio, 64 percent in California. In Ohio non-
residential structure fires account for a slightly
higher percent of dollar loss than do residential
fires. In California the residential dollar loss is
slightly higher than non-residential. And the Cali-
fornia outside fire loss is a slightly larger part of
the losses than it is in Ohio.

LARGE STRUCTURAL FIRES

RSN DN 4 RO PR RS 35 S . s 7 Frii
in~Tabile 23, which is-confined-to-structures, a

“large fire"” is defined as one that exter:ds beyond
the room of origin. From the table it can be seen
that about two-thirds of the large fires in each
State occur in residential occupancies. Most of
the deaths and injuries at large fires occur in large
residential fires. But roughly half of the dollar loss
from large fires are in non-residential occupancies.

Fire rates for large fires are about the same for
the two States. This is very different from what
was observed for overall fire rates in the pre-
vious table and suggests that reporting of signifi-
cant fires in Ohio may be much more complete
than for small fires, or at least comparable to
California.

Death and injury rates for large fires in Ohio
are more than double those in California.

NON-RESIDENTIAL STRUCTURE FIRES

Table 24 breaks down the non-residential struc-
ture fires into the eight principal NFPA 901 cate-
gories (except that “vacant” and ““under construc-
tion” structures have been separated out from
the NFPA 901 “special property” category).




Highlights from the table include: Stores and
offices are the non-residential occupancy type
having the most fires in each State. The category
with the most fires in the table is actually storage
occupancies (including garages, warehouses,
lumberyards, etc.), but this is somewhat decep-
tive because the main category of storage fires
are residential detached garages. For California,
manufacturing occupancies were the leading
category for non-residential fire deaths and in-
juries.. For Ohio, deaths and injuries in stores and
offices, storage, and manufacturing are all high.

LARGE NON-RESIDENTIAL
STRUCTURE FIRES

Table 25 shows the fire losses for "“large’ fires
in non-residential structures—those extending
beyond the room or compartment of origin.

One-half (California) to two-thirds (Ohio) of
non-residential injuries occur in large fires. Over
three-quarters of non-residential dollar losses
occur in large fires. This situation is different from
residential fires, where the bulk of the problem
is a large number of small losses. This suggests
that non-residential prevention might initially
focus on understanding the cause of the relatively
small number of fires that lead to the bulk of the
problem, and then focus on preventing those
types of fires.

In Ohio, 37 percent of non-residential structure
fires are “large”’; in California, 21 percent. Al-
though the table indicates that a greater propor-
tion of storage fires result in “large fires” than for
any other occupancy—38 percent in California,
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54 percent in Ohio—this may be due to describ-
ing the fire as “confined to building of origin”
when the “room” is the only compartment in the
building, as is common for residential garages.

MOBILE PROPERTY AND
OUTSIDE FIRES

Table 26 summarizes fire losses for the principal
subcategories within mobile property and out-
side fires. Mobile homes are not included in the
mobile property category, but rather in the resi-
dential category. Some highlights are:

® Automobile fires account for 10 percent of
all fires attended by the fire service in California,
16 percent in Ohio. This frequency and the re-
lated number of fires may be surprisingly large
to the public, which probably is not aware of the
seriousness of the problem.

® Deaths from motor vehicle fires represent
about 16 percent of all fire deaths in both Cali-
fornia and Ohio. This value is somewhat higher
than the national average estimate (11 percent)
from State Fire Marshal data given in Appendix
IV.

& in Caiifornia, losses from outside fires are
considerable: 662 injuries, $16.6 milli .. property
loss.

® The number of forest and crop fires and
their losses are small, but this may be due to
failure to report these fires to fire departments.
(This ““small” appearance clearly is not the case
in California for 1977.)




Table 22. REPORTED FIRE LOSSES BY PROPERTY TYPE—

California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deaths injuries Doliar Loss
Calif. Ohio Calif. Ohio Calif. Ohio Calif, Ohio
Property Type Number Reported!
(in thousands)
Residential ........ 46,585 16,970 270 201 2,745 2,348 $ 94,274 $ 61,335
(Non-Residential) (169,570} (50,854) (153) (71) (2,191) (1,656) (114,817) (82,981)
Structure ....... 21,832 7,443 32 16 1,074 1,255 83,651 67,233
Mobile . ......... 29,588 13,449 98 50 455 312 14,549 10,183
Outside ......... 118,150 29,962 23 5 662 89 16,617 5,566
Total ......... 216,155 67,824 423 272 4,936 4,004 $209,091 $144,317
Rate?
Residential ........ 220 158 13 19 130 218 $ 445 $ 670
(Non-Residential) (800) (473j {M (7) (103) (154) (5.42) (7.81)
Structure ....... 103 g9 1.5 1.5 51 117 3.95 6.25
Mobile .......... 140 125 5 5 21 29 69 95
Outside ......... 558 278 1 0.5 K} 8 .78 .52
Total ....... 1,020 630 20 25 1233 372 $ 987 $ 13.41
Percent
Residential ........ 22 25 64 74 56 59 45 43
(Non-Residential) (78) (75) (36) (26) (44) 41) (55) (57)
Structure ....... 10 1" 8 6 22 31 40 47
Mobile .......... 14 20 23 18 9 8 7 7
Outside ......... 55 44 5 2 13 2 8 4
Total ......... 100% 100% 100% 100% ~100% 100% ~~ ~100% ~—~ ~100%|

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order of
90 percent for California and 50 percent for Ohio (Reference 11).

2 Fires/100,000 persons, deaths/million persons, injuries/miilion persons, dollar loss per capita. Based on 1975 Census esti-
mates of California and Ohio populations.

NOTE: Some column totals may not equal 100 percent of the sum of their elements due to round-off error.
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Table 23. SUMMARY OF LOSSES FROM LARGE STRUCTURAL FIRES'—

California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deaths Injuries Dollar Loss
Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Property Type Number for Large Fires Reported ?
(in Thousands)
Residential .......... 9,345 4,709 129 143 1,079 1,461 59,951 48,539
Non-Residential
Structure ......... 4,672 2,803 10 11 584 834 60,657 56,248
Total ........... 14,017 7,512 139 154 1,663 2,295 $120,608 $104,787
Rates for Large Fires *
Residential .......... 44 43 6 13 51 136 2.83 4.51
Non-Residential
Structure ......... 22 26 0.5 1 28 78 2.86 5.23
Total ........... 66 70 7 14 78 213 $5.69 $9.74
Percent of Losses from Large Fires
Residential .......... 67 63 93 93 65 64 50 46
Non-Residential
Structure .. ...... 33 37 7 7 35 36 50 54
Total ........... 100% 100% 100% 100% 100% 100% 100% 100%
Percent that Large-Fire Loss Is of Total Fire Problem*
Residential .......... 20 28 48 71 39 62 64 81
Non-Residential
- Structure ..., 21 B8 ST TTUUEY T UBETTTTEETT T 73 84
All Fires® ........ 6% 11% 33% 57% 34% 57% 58% 73%

1 “Large fires” are defined as those fires extending beyond the room of origin.

2 Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order
of 90 percent for California and 50 percent for Ohio (Reference 11).

3 Fires/100,000 persons, deaths/million persons, injuries/million persons, dollar loss per capita. Based on 1975 Census estimates

of California and Ohio populations.

4 Percentages of large fire losses by property types were calculated as follows:

Percent by property type =

Number due to large loss fires by property type

X 100

Number due to all fires by property type

The number due to all fires by property type may be found in Table 22.
8 Large fire loss total divided by all fires total (which includes mobile and outside property fires).
NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error.
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Table 24. REPORTED NON-RESIDENTIAL STRUCTURE LOSSES
BY PROPERTY TYPE—California (CFIRS 1975), Ohio (NFIRS 1976)

Fires ‘Deaths Injuries Dollar Loss
Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Property Type Number Reported’
(In Thousands)
Public Assembly ... 3,057 783 1 0 140 100 $ 15,339 $ 6,976
Education ......... 1,693 271 0 0 57 24 6,332 2,217
Institutions ........ 2,239 474 5 3 84 85 1,973 1,199
Stores, Offices .. ... 4,381 1,056 7 7 142 338 20,756 16,068
Basic Industry ..... 1,278 96 1 0 41 15 2,648 880
Manufacturing ..... 2,925 909 12 0 367 211 19,324 16,003
Storage ........... 4,546 2,77 6 5 197 386 15,527 22,380
Vacant, Construction 1,079 366 0 1 4 93 1,329 1,300
Other ............. 634 217 0 0 5 3 224 209
Unknown ......... 0 0 0 0 0 0 0 0
Total
Non-Residential 21,832 7,443 32 16 1,074 1,255 $ 83,651 $ 67,233
Total ........... 216,155 67,824 423 272 4,936 4,004 $209,091 $144,317
Percent
Public Assembly ... 1.4% 1.2% 0.2% 0% 3% 2% 7% 5%
Education ......... 0.8 0.4 0 0 1.2 0.6 3 15
Institutions ........ 1 0.7 1.2 1.1 1.7 2 0.9 0.8
Stores, Offices .. ... 2 1.6 1.7 3 3 8 10 1"
Basic Industry ..... 0.6 0.1 0.2 0 0.8 0.4 1.4 0.6
|~ ‘Manutacturing .. L. R I Sy < M R 7 5 5
Storage ........... 2 4 1.4 18 4 10 7 16
Vacant, Construction 0.5 1.3 e 0.4 0.8 2 0.6 0.9
Other ............. 03 0.3 C 0 0.1 0.1 0.1 0.1
Unknown ......... 0 0 0 0 0 0 0 0
Total
Non-Residentiai 10 11 8 6 22 31 40 47
Total ........... 100% 100% 100% 100% 100% 100% 100% 100%

A4
1.4 [T

! Reported fire incidents shown do not include all fires atiended by fire departments, Estimated completeness is on the order of
90 percent tor California and 50 percent for Ohio (Reference 11).

NOTE: Some column totals may not equa! 100 percent or the sum of their elements due to round-off error. Percentages less
than two were rounded to the nearest tenth of a percent.
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Table 25. LARGE FIRE NON-RESIDENTIAL STRUCTURE LOSSES
BY PROPERTY TYPE'—California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deaths Injuries Dollar Loss
Calif. Ohio Calif. Ohio Calit. Ohio Calif. Ohio
Property Type Number of Large Fires Reported®
(In Thousands)
Public Assembly ..... 549 188 0 0 77 57 $ 11,741 $ 5,239
Education ........... 240 21 0 0 34 6 5,029 838
Institutions .......... 220 15 0 1 17 25 885 1,085
Stores, Offices ....... 774 280 6 6 51 239 15,143 14,250
Basic Industry ....... 68 28 0 0 3 6 1,487 628
Manufacturing ....... 576 193 3 0 265 109 14,989 13,007
Storage ............. 1,723 1,505 1 3 109 311 10,268 19,823
Vacant, Construction . 343 462 0 1 27 78 976 1,196
Other ............... 179 11 0 0 1 3 138 135
Total Non-Residential
Large Fires ........ 4,672 2,803 10 11 584 834 $ 60,657 $ 56,248
Total Large Fires ..... 14,017 7,512 139 154 1,663 2,295 $120,608 $104,787
Percent of Losses from Large Fires
Public Assembiy ..... 4% 25% 0% 0% 5% 2% 10% 5%
Education ........... 1.7 0.3 0 0 2 0.3 4 08
Institutions .......... 1.6 0.2 0 0.6 1.0 11 0.7 1.0
Stores, Offices ....... 6 4 4 4 3 10 13 14
Basic Industry ......, 0.5 04 0 0 0.2 03 1.2 0.6
Manufacturing ....... 4 3 2 0 16 5 12 12
O 7, T 1- o T TR a3 D b1 BERTRINN Rl 48 - S 1 e At 1)
Vacant, Construction . 2 6 0 0.6 1.6 3 08 11
Other ............... 1.3 1.5 0 0 0.1 0.1 0.1 041
Total Non-Residential
Large Fires ........ 33 37 7 7 35 36 50 54
Total Large Fires .. ... 100% 100% 100% 100% 100% 100% 100% 100%
Percent of Problem Due to Large Fires®
Public Assembly ..... 18% 24% 0% 0% 55% 57% 77% 75%
Education ........... 14 8 0 0 60 25 79 38
Institutions .......... 10 3 0 33 20 29 45 20
Stores, Offices ....... 18 27 86 86 36 4| 73 89
Basic Industry ....... 5 29 0 0 7 40 52 7
Manufacturing ....... 20 21 25 0 72 52 78 81
Storage ............. 38 54 17 60 55 81 66 89
Vacant, Construction . 32 53 0 100 66 84 73 92
Other ............... 28 51 0 0 20 100 62 65
Total Non-Residential
Large Fires ........ 21 38 31 69 54 66 73 84
Total Large Fires .. ... 6% 1M1% 33% 57% 34% 57% 58% 73%

! Large fires are defined as those fires which extend beyond the room of origin.
2 Reposted fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order of

90 percent for California and 50 percent for Ohio (Reference 11).

? Percentages of large fire losses by property type were calculated as follows:

Percent by property type =

Number due to large loss fires by property type

Number due to all fires by property type

The number due to all fires by property type may be found in Table 24.
NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less
than twwo were rounded to the nearest ténth of a percent.
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Table 26. MOBILE AND OUTSIDE LOSSES BY PROPERTY TYPE—

California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deathsv Injuries Dollar Loss
Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Property Type Number Reported'
(In Thousands)
Mobile:
Automobiles ......... 21,391 10,938 36 32 242 187 $ 6818 $ 5,218
Other Motor Vehicles . 7,213 1,935 33 10 172 101 5,241 2,460
Rail, Water & Air
Transportation ..... 412 166 27 8 26 1 1,449 1,705
Other Mobile ........ 572 410 2 0 15 13 1,041 800
Mobile Subtotal .. 29,588 13,449 98 50 455 312 $ 14,549 $ 10,183
Outside: '
Refuse .............. 30,234 11,852 0 0 74 7 2,994 16
Trees, Grass, Brush .. 55,771 10,949 6 0 360 6 2,777 61
Forests ............. 38 1 0 0 0 0 6 0
Crops .............. 177 27 0 0 4 1 178 24
Other Outside ....... 31,930 7,133 17 5 224 75 10,661 5,465
Ou!side Subtotal . 118,150 29,962 23 5 662 89 $ 16,617 $ 5,566
All Fires ............ 216,155 67,824 423 272 4,936 4,004 $209,091 $144,317
Percent of All Losses
Mobite:
Automobiles ......... 10% 16% 9% 12% 5% 5% 3% 4%
Other Motor Vehicles . 3 3 8 4 3 3 3 17
Rail, Water & Air
Transportation ..... 0.2 0.2 6 3 0.5 0.3 0.7 1.2
Other Mobile ........ 0.3 0.6 0.5 0 0.3 03 0.5 0.6
Mobile Subtotal .. 14 20 23 18 9 8 7 7
Outside:
Refuse .............. 14 17 0 0 15 0.2 14 0
Trees, Grass, Brush .. 26 16 14 0 7 0.1 13 0
Forests ............. 0 0 0 0 0 0 0 0
Crops ...c...ovvvnsas 0.1 0 0.5 0 941 0 0.1 0
Other Outside ....... 15 11 4 1.8 5 1.9 5 4
Outside Subtotal . 85 44 5 1.8 13 2 8 4
All Fires ............ 100% 100% 100% 100% 100% 100% 100% 100%

! Reported fire incidents shown do not inciude all fires attended by fire departments. Estimated completeness is on the order of
90 percent for California and 50 percent for Ohio (Reference 11).

2 Less than $500 loss.

NOTE: Some column totals may not equal the sum of their elements due to round-off error. Percentages less than two were
rounded to the nearest tenth of a percent.
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Section VI

Characteristics of Fire Casualties

The most important aspect of fire protection is
life safety. In addition to knowing where and why
fires occur, it is necessary to know what groups
of people are most likely to be victims and what
the circumstances and nature of the casualties are.
It is also important to differentiate between fire-
fighter casualties and general public casualties
because their nature and the remedial actions
called for are likely to be quite different.

This section presents characteristics of civilian
and firefighter casualties. Civilian casualties are
discussed by age, sex, nature and causes of
casualty, and body parts injured. The results are
based primarily on NFIRS casualty data for Ohio,
since California did not report corresponding
details. However, selected comparisons of fire
casualties are also presented for the seven UFIRS
cities.

In examining the data i this section, it should
be noted that casualty data has some special
validity problems. Minor injuries may or may not
be reported. Major nonfatal injuries cannot be
distinguished in the current NFIRS from minor
injuries, since the NFIRS reporting form does
not contain a data element relating to the severity
of a nonfatal injury. Reporting of firefighter in-
juries may be influenced by local pension and in-
surance reporting requirements, which differ from
place to place. Reporting a minor injury is some-
times discouraged by peer pressures and by the
paperwork involved. Because of the problems and
the importance of the issue, improving injury re-
porting is a high priority on the National Fire Data
Center’s agenda.

OHIO FIRE CASUALTIES
BY AGE AND SEX

The distribution of civilian injuries by age and
sex, and firefighters injuries by age are shown
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in Table 27. Highlights of that table are:

® Over half (56 percent) of all injuries from
fires attended by the fire service in Ohio are to
firefighters, There were five firefighter deaths re-
ported in 1976,

® Sixty-five percent of all civilian injuries and
61 percent of fire deaths in Ohio are to males.
This agrees with the National Center for Health
Statistics death data presented in Figure 2, page

® The reason for the surprisingly high percent-
age of male casualties is not known; this subject
will receive further study.

® Notonly do male victims outnumber female
victims overall, but also civilian male fire injuries
in Ohio are more frequent that female injuries for
all age groups under 65 years. The situation re-
verses at the over-65 category, possibly because
there are many more females surviving to that
age than men. Deaths follow the same pattern
except for the 6-17 age group.

® Almost two-thirds of firefighter injuries in
Ohio are to individuals between the ages of 26
and 45: 39 percent between 26 and 35 years; and
25 percent between 36 and 45 years.

® The age distribution of civilian injuries is
quite different from that for civilian deaths. About
three-quarters of all civilian injuries occur to
persons between 18 and 65 years of age, but only
half of the deaths. Persons less than 18 years have
only 18 percent of the injuries, but 30 percent
of deaths. Persons more than 65 years have only
9 percent of the injuries, but 21 percent of deaths.
Clearly, the nature of fire encountered and the
response of the victim to the fire situation and
to treatment varies significantly with age.

From another point of view, one can con-

sider the relative risk for each age group. Rela-
tive risk is the percent of injuries or fatalities in



Table 27. FIRE CASUALTIES BY AGE AND SEX—Ohio (NFIRS 1976)
Injuries Fatalities
Total Male Female Fire- Total Male Female Fire-
Civilian Civilian  Civilian fighter  Civilian Civilian Civilian fighter
Age Group Number Reported'
0-S5Years ............. 78 49 29 NA 32 23 9 NA
6-17Years ............ 159 110 49 5 28 12 16 0
18-25Years ............ 300 205 95 227 28 16 12 0
26-35Years ............ 244 155 89 709 20 14 6 1
36-45Years ............ 151 107 44 450 10 5 5 1
46-55Years ............ 161 101 60 310 21 13 8 2
6665Years ............ 97 61 36 25 20 14 6 0
66-75Years ............ 56 27 29 3 12 5 7 0
76 Years and Over ...... 43 19 24 0 31 16 15 0
Unknown .............. 132 92 40 103* 23 18 4 1
Total ............. 1,421 926 495 1,833 224 136 88 5
Percent

0-5Years ............. 6% 5% 6% 0%  14% 17% 10% 0%
617 VYears ............ 11 12 10 0.3 13 9 18 0
18-25Years ............ 21 22 19 12 13 12 14 0
26-35Years ............ 17 17 18 39 9 10 7 20
36-45Years ............ 1 12 9 25 5 4 6 20
46-55Years ............ 1 11 12 17 9 10 9 40
56-65Years ............ 7 7 7 1 9 10 7 0
66-75Years ............ 4 3 6 0.2 5 4 8 0
76 Years and Over ...... 3 2 5 0 14 12 17 0
Unknown .............. 9 10 8 6 10 13 5 20

Total ............. 100% 100% 101% 101% 101% 101% 101% 100%

! Tabulations based on numbers reported on the Ohio 1976 NFIRS Casualty Forms.
? Includes two miscoded firefighter injuries of ages 4 and 11 years.

? Includes one miscoded firefighter death of age 4 years.
NA == Not applicable.

NOTE: Some column totals may not equal 100 percent of the sum of their elements due to round-off error,

each age group divided by the percent of the
people in that age group. A relative risk of “one”
is by definition normal or average; higher than
“one” means higher risk.

As can be seen from Table 28, the greatest risk
of death by fire is to those over 75 years, followed
by those under 6 years. The results for Ohio are
basically in agreement with the death rates for
different age groups reported by the National
Safety Council (Figure 9, page 25) for the Nation.

OHIO FIRE CASUALTIES
BY NATURE OF INJURY

Table 29 summaries the nature of injuries and
causes of deaths sustained by civilians and fire-
fighters. As noted previously, there is some ques-

Table 28. RELATIVE RISK OF
BECOMING A FIRE CASUALTY

Relative Risk
Age Group Of Injury Of Death
0-5 Years ....... 06 15
6-17 Years ....... 0.5 0.6
18-25 Years ....... 1.8 11
26-35 Years ....... 1.6 08
36-45 Years ....... 1.0 0.9
46-55 Years ....... 1.1 0.9
56-65 Years ....... 0.9 1.2
66-75 Years ....... 08 11
76 Years & over . 1.0 4.6
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Table 29. FIRE CASUALTIES BY NATURE OF INJURY—Ohio (NFIRS 1976)
Injuries Fatalities
Total Male Female Fire- Total Male Female Fire-
Civilian Civilian  Civilian fighter  Civilian Civilian Civilian fighter
Nature of Injury Number Reported'
Burns & Asphyxia/smoke 167 97 70 67 124 77 47 1
Burnsonly ............. 617 443 174 206 21 10 1 0
Asphyxia/smoke only ... 397 234 163 464 31 17 14 0
Wound, cut, bleeding ... 107 81 26 304 3 1 2 0
Dislocation, fracture ... 22 14 8 50 1 0 1 1
Complaint of pain® ...... 24 11 13 103 6 5 1 0
Shock ................ 17 8 9 7 2 1 1 0
Strain, sprain .......... 19 9 10 316 0 0 0 0
Other ............cotn 25 12 13 258 5 4 1 1
Unknown .............. 26 17 9 58 31 21 10 2
Total ............. 1,421 926 495 1,833 224 136 88 5
Percent
Burns & Asphyxia/smoke 12% 10% 14% 4% 55% 57% 53% 20%
Burnsonly ............. 43 48 35 " 9 7 13 0
Asphyxia/smoke only ... 28 25 33 25 14 13 16 0
Wound, cut, bleeding ... 8 9 5 17 1 0.7 2 0
Dislocation, fracture .... 2 2 2 3 0.4 0 1 20
Complaint of pain® ...... 2 1 3 6 3 4 1 0
Shock ................ 1 0.9 2 0.4 0.9 0.7 1 0
Strain, sprain .......... 1 1 2 17 0 0. 0 0
Other ................. 2 1 3 14 2 3 1 20
Unknown .............. 2 2 2 3 14 15 11 40
Total ............. 101% 100% 101% 100% 99% 100% 99% 100%

! Tabulations based on numbers reported on the Ohio 1976 NFIRS Casualty Forms.

? Insludes heart attacks and strokes.

tion concerning the degree of reporting of in-
juries, especially minor ones.

For civilians, the data show:

® The most frequent fire injury to civilians is
burns alone, with smoke inhalation second. Burn
and smoke injuries which occurred separately or
together account for 83 percent of injuries.

® Males have many more burn injuries than
females and many more wounds than females.
There is no category here in which females have
significantly more injuries than males,

® The largest category of civilian deaths in
Ohio is burns and smoke inhalation at the same
time (55 percent). Burns and smoke inhalation,
separately or together, account for 78 percent of
deaths. (It is not apparent from this data whether
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smoke inhalation was the prime cause; but other,
more detailed studies point that way.*)

For firefighters, the data show:

® Smoke inhalation is the most common in-
jury in Ohio (25 percent), followed by strains or
sprains (17 percent), and cuts or wounds (17
percent). Only 11 percent of firefighter injuries
are burns alone.

® Of injuries sustained in connection with a
fire in Ohio, 83 percent are incurred during fire
control activities.** Another 3 percent are incurred
in transit to or from the fire, 4 percent during
rescue attempts, 6 percent during overhaul, and
4 percent during other activities.

4% Halpin, Byron M. et al, ''Fire-Related Fatalities: An Analysis
of Their Demography, Physical Origins, and Medical Causes,’”
Fire Standards and Safety, American Society of Testing Materials,
STP 614, (1977), pp. 26-54.

g 46 This finding is based on additional analysis of the Ohio
ata.




® Firefighter deaths in Ohio were too few to
make any generalizations. However, a recent joint
IAFF/NBS/NFPCA study shows that almost 45 per-
cent of on-duty firefighter deaths are due to heart
attacks or other cardiovascular accidents.”

OHIO FIRE CASUALTIES BY CAUSE
OF CASUALITY

Table 30 summarizes the causes of casualties.
“Cause’ is used here in the sense of the immedi-
ate physical condition or action that led to the
injury.

47 Balanoff, Thomas, Fire Fighter Mortality Report (Washing-
ton, DC: International Association of Fire Fighters for the Na-
tional Fire Prevention and Control Administration and the

Center for Fire Research, Institute for Applied Technology, Na-
tional Bureau of Standards, May 1976), Contract Number 4-35909.

“Exposure to fire products (including flame,
heat, smoke, and gas), chemicals, or radiation”
resulted in 75 percent of civilian injuries and 70
percent of civilian deaths. This category is most
applicable to burn or smoke inhalation casualties
in the previous section, which accounted for 83
percent of injuries and 79 percent of deaths.

Only 44 percent of firefighter injuries are from
“exposure to fire products.” That is, most fire-
fighter injuries in Ohio (specifically, the remaining
56 percent) are not directly from the fire, but
rather from working near the fire and falling or
being struck by something or from over-exertion.
This suggests that in addition to improving turn-
out gear and breathing apparatus, there is a need
for more training in fire safety.

Table 30. FIRE CASUALTIES BY CAUSE OF INJURY—Ohio (NFIRS 1976)

Injuries Fatalities
Total Male Female Fire- Totatl Male Female Fire-
Civilian  Civilian  Civilian fighter  Civilian Civilian Civilian fighter
Cause of Injury Number Reported'
Caught in, under or
between, or trapped by 64 48 16 36 28 15 13 1
Exposure to fire products,’
chemicals or radiation . 1,060 699 361 810 157 93 64 1
Fell or stepped on, over,
into ................. 47 29 18 346 1 1 0 0
Overexertion ........... 13 6 7 110 3 3 0 0
Rubbed by, contact with . 93 58 35 145 1 1 0 0
Struckby .............. 36 25 b 205 3 2 1 1
Not applicable ......... 16 8 8 19 4 2 2 1
Other ............... o 62 38 24 116 5 3 2 0
Unknown .............. 30 15 15 46 22 16 6 1
Total ............. 1,421 926 495 1,833 224 136 88 5
Percent
Caught in, under or
between, or trapped by 5 5 3 2 13 11 15 20
Exposure to fire products,’
chemicals or radiation 75 75 73 44 70 68 73 20
Fell or stepped on, over,
into ................. 3 3 4 19 04 0.7 0 0
Overexertion ........... 0.9 0.6 1 6 1 2 0 0
Rubbed by, contact with . 7 6 7 8 04 0.7 0 0
Struck by .............. 3 3 2 11 1 1 1 20
Not applicable ......... 1 0.9 2 1 2 1 2 20
Other ................. 4 4 5 6 2 2 2 0
Unknown .............. 2 2 3 3 10 12 7 20
Total .............. 101% 100% 100% 100% 100% 98% 100% 100%

! Tabulalions based on numbers reported on the Ohio 1876 NFIRS Casualty Forms.

2 Includes flame, heat, smoke, and gas.

NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error.
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At least 19 percent of firefighter injuries are
caused by falling or stepping on, over, or into
something. Another 11 percent of firefighter
injuries are due to contact with some object. Ap-
proximately 6 percent of firefighter injuries are
due”to over-exertion. Civilians are much lower
it each of these categories, which provides an-
other rough face-validity check. it is not surpris-
ing that firefighters get injured by working around
the fire; whereas, most civilians flee from the fire
if able to do so; and if not injured by smoke or
flame, they are unlikely to suffer strains, sprains,
or be hit by objects.

civilians, about one-third of all injuries are “in-
ternal,’” mostly from smoke inhalation. The ma-
jority of firefighter injuries in Ohio are about
equally divided among various parts of the body:
11 percent each for (1) head and neck; (2) hand;
(3) body, trunk, and back; and (4) leg. Arm in-
juries are 9 percent. A recent IAFF study also
found firefighter injuries well distributed over
the body.” These results suggest that improve-
ment is needed for all parts of the firefighter's
protective outfit—no single weak point is evident.
Severe but nonfatal injuries might be more con-
centrated, however, and should be analyzed be-

fore any final conclusions are drawn,

OHIO FIRE CASUALTIES
BY PART OF BODY INJURED

Table 31 indicates the frequency of injuries to
various parts of the body. For both firefighters and

% A Comprehensive Study of Firefighter Injuries and Injury
Reporting Systems {Washington, DC: International Association
of Fire Fighters, October '1977), Fire Administration Grant Num-
her NEPCA-76056, p. 82, The study results are based on a sur-
vey conducted in 13 cities.

Table 31. FIRE CASUALTIES BY PART OF BODY INJURED—Ohio (NFIRS 1976)
Injuries Fatalities
Total Male Female Fire- Total Male Female Fire-
Civilian  Civilian  Civilian fighter  Civilian  Civilian Civilian fighter
Part of Body Injured Number Reported®
Head, neck ............ 112 85 27 213 5 3 2 0
Body, trunk, back ....... 85 55 30 200 26 14 12 1
Arm oo 130 98 32 159 0 0 0 0
leg .......... 54 31 23 186 0 0 0 0
Hand ................. 205 142 63 210 0 0 0 0
Foot .................. 42 28 14 77 0 0 0 0
Internal® ............... 444 251 193 572 55 32 23 1
Muitiple parts .......... 281 195 86 68 110 68 42 2
Other ................. 28 15 13 20 6 4 2 0
Unknown .............. 40 26 14 58 22 15 7 1
Total .............. 1,421 926 495 1,833 224 136 88 5
Percent

Head, neck ............ 8 9 5 12 2 2 2 0
Body, trunk, back ....... 6 6 6 11 12 10 14 20
B+ T 9 1 6 9 0 0 1] 0
RS e 4 3 5 10 0 0 0 0
Hand ................. 14 15 13 11 0 0 0 0
Foot .................. 3 3 3 4 0 0 0 0
Internal® ............... 31 27 39 31 25 24 26 20
Multiple parts .......... 20 21 17 4 49 50 48 40
Other ................. 2 2 3 5 3 3 2 0
Unknown .............. 3 3 3 3 10 1 8 20

Total .............. 100% 100% 100% 100% 101% 100% 100% 100%

! Tabulations based on numbers reported on the Ohio 1976 NFIRS Casuaity Forms.
2 Includes respiratory system and heart.
NOTE: Some column totals may not equal 100 percant or the sum of their elements due to round-oft error.
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Table 32. SUMMARY OF FIRE CASUALTY DATA BY COMMUNITY

State Jackson- Kansas
of UFIRS ville, Denver, City, Tucson, Wichita, Syracuse, Madison,
Ohio Total Fi. Co.! Mo. Az, Ks. N.Y. Wi.
No. Rate’ No. Rate* No. Rate’ No., Rate* No. Rate’ No. Rate’ No. Rate’ No. Rate* No. Rate’
Firefighter Casualties
Firefighter Injuries ......... ... 1833 b 689 156 95 88 30 33 254 296 41 104 117 268 101 203 61 199
Burnsonly ..........000iunn 206 . 74 17 22 20 1 1 31 36 2 5 14 32 0 0 4 16
Asphyxia/smoke only ....... . 464 * 83 19 1 1 4 4 9 11 18 46 19 43 16 32 15 59
Burns and Asphyxia/smoke ... 67 .. —_ —_— 1 1 s —_ 0 0 3 — 3 —_— 7 14 1] 0
Strain sprain .............. . 316 *e — —_ 18 17 } 7 } 8 62 72 ‘ }24, }55, 21 42 10 39
Wound, cut, bleeding ........ an4 i — — 19 18 63 74 ‘ ‘ 19 38 8 31
Firefighter Fatalities ..... 5 e 1 0 1 09 0O 0 0 0 0 0 0 0 0 0 0 0
Civillan Casualties
Civilian Injuries ........... oo 1421 132 687 . 233 67 98 161 307 77 158 90 295 70 267 98 6530 34 202
Young (under 18 years) ...... 237 22 104 41 10 17 23 44 17 3B 1N 36 16 61 22 119 5 30
Elderly (over 65 years) ....... 29 9 58 23 1 2 32 81 2 4 7 23 3 1 6 32 7 42
Burns only ............ ... 617 57 226 80 20 &0 78 149 32 66 28 92 48 183 6 32 5 30
Asphyxia/smoke only ........ 397 37 17 €8 10 17 38 69 20 41 38 125 9 34 37 200 21 125
Burns and Asphyxia/smoke . .. 167 16 —_ -_ 7 12 ’ — 7 14 ! —_ : _— 22 119 6 36
Civilian Fatalities .............. 224 21 €3 26 11 19 15 29 15 31 4 13 10 33 8 43 0 0
Young (under 18 years) ..... . 60 6 21 8 2.3 2 4 6 12 0 0 5 19 6 32 0 0
Elderly (over 85 years) ....... 43 4 12 5 2 3 4 8 2 4 2 7 2 8 0 0 0 0
Burnsonly ..........c..oi0n 21 2 19 8 0 0 7 13 2 4 2 7 1 4 7 38 0 0
Asphyxia/smoke only ........ 31 3 21 8 2 3 7 13 1 2 2 7 9 34 0 0 0 0
Burns and Asphyxia/smoke ... 124 12 —_— — 9 16 ! - 9 18 3 - 3 - 1 5 0 0
Total Casualties
Total Injurles .............. oo 3,254 — 1,276 - 152 — 19 e <1 — 13 — 187 — 199 — 85 —_—
Total Fatalities ................ 229 —_ 64 - 12 — 16 — 16 —_ 4 _ 10 — 8 — 0 —_
Community Charactaristics
POPUIBtION . ..\virvrevennennenians 10,759,000 ('75) 2,510,501 597,660 (76)  523,700(76) 486,500 (‘75) 305,200 ('76) 262,000 ('76) 185,000 ('76) 168,432 ('75)
Number of firefighters ............ Unavailable 4,413 1,074 899 857 393 437 497 256

! The Denver Fire Department has jurisdiction over Denver City and County.

2 Civilian injuries/million population, civilian fataiities/million population, firefighter injuries/1,000 firefighters, firefighter fatalities/1,000 firefighters.
3The "burns and asphyxia/smoke’ category was not designated on the UFIRS Casualty Forms for these cities.

4 Comparable categories not available,

5 Category designated was “wound or distorted member.” .

¢ Includes 763 full paid, 15 part paid, and 296 volunteer ﬂremen

** Means cannot compute, denominator unavailable.

—~ Means data not available,

SOURCE: Based on data from the Ohio NFIRS (using the NFPA 901 codes for 1976), and from the UFIRS system of each city (which use the NFPA 801 codes for 1873
and 1971).



FIRE CASUALTIES
IN SEVEN UFIRS CITIES

Table 32 summarizes selected casualty data
from the seven UFIRS cities previously noted. For
comparison, data from Ohio is included in the
table.

From the table it can be seen that reported fire-
fighter injury rates vary nearly ten-fold—from
33 per thousand firefighters to 300 per thousand.
These enormous differences may be due to differ-
ent reporting practices or different city charac-
teristics, different firefighting practices, or train-
ing. They imply the need for follow-up analysis
to improve the comparability of the statistics and

¥
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to identify any transferable successes in reducing
injury rates,

From the table it can also be seen that fire-
fighter injuries range from 16 percent of total re-
ported injuries for Denver to 77 percent for
Kansas City. Some of the discrepancies might be
due to differences in reporting practices or to
the fact that urban firefighters may be exposed
to hazardous fires more frequently than rural fire-
fighters—rural fires are included in the Ohio data.

Reported civilian injury rates (injuries per
capita) vary five-fold, from an extraordinarily low
rate of 98 per million persons, to 530 per million.
The number of deaths in the table is too small to
provide reliable comparisons.



Section VIl

Residential Fires

This section contains tables showing the rela-
tive frequency of the causes of residential fires.
In this section we use the same cause categoriza-
tions discussed earlier in Section 1V, page 33. Ap-
pendix IX provides tables showing the same
breakdowns, but presents the number of fires
and their rates instead of relative frecuencies.

SUMMARY OF CAUSES
OF RESIDENTIAL FIRES

Table 33 shows the relative frequency of fire
losses attributed to different causes of reported
residential fires. There are eight major cause cate-
gories: cooking, smoking, heating, incendiary or
suspicious, electrical distribution, appliances,
children playing, and open flame or spark. For
fires of known cause, these together account for
90 percent (89 percent) of all residential fires,
93 percent (91 percent) of deaths, 92 percent
(87 percent) of injuries, and 89 percent (87 per-
cent) of losses.*

The top four major known cause categories for
both States are cooking, smoking, heating, and
incendiary or suspicious. For fires of known cause,
these four categories account for well over half
the fire problem any way you look at it: 63 per-
cent (60 percent) of all residential fires, 80 percent
(66 percent) of deaths, 68 percent (59 percent)
of injuries, and 62 percent (55 percent) of dollar
losses.” These numbers suggest that both States
should consider focusing fire prevention pro-
grams on these four areas to achieve significant
reductions in fire losses. Of course, programs also
are needed in other areas to prevent new prob-
lems arising.

4* Unless specifically noted, the remaining discussions of this
section will be in terms of percentages of all fires {i.e. those of
known and unknown causes). The first figure refers to Cali-
fornia; the figure in parentheses is for Ohio.
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® (Cooking is the most frequent cause of all
reported residential fires in both States: 19 per-
cent (16 percent). This is no surprise. It is also
the second highest cause of death in both: 7 per-
cent (10 percent). This is less obvious; cooking
is not often thought of as causing other than
trivial fires.

® Smoking ranks first by far as the cause of
fire deaths in both States: 37 percent (18 percent).
It is also first or second as the cause of injuries:
14 percent (12 percent). Further, it is the second
most frequent cause of fire” in both States: 13
percent (14 percent).

® Heating fires are the third most frequent
cause of residential fires in both States,

® |ncendiary or suspicious residential fires are
the fourth most frequent cause of residential fires
but are the most frequent in both States in dollar
loss: 17 percent (14 percent).

® Fires caused by children playing rank eighth
in California (4 percent), but fifth in Ohio (8 per-
cent}.

® Fires caused by open flame or spark are a
larger part of the problem in California (6 per-
cent) than in Ohio (3 percent). Recall that “open
flame or spark” does not include fires that have
been assigned to any of the seven preceding
cause categories—see priority list, page 36. For
example, ‘“children playing with matches” are
not included in “open flame or spark.”

® [Fxposure causes about 3 percent of re-
ported residential fires, “Exposure” in building
fires means “ignited by heat from another hostile
fire.” The most common mode is from the burn-
ing of outside trash, Less frequently, it includes
ignition from another building.

%9 possibly many fires attributed to smoking should more

properly be classified as unknown cause,




Table 33. RESIDENTIAL FIRES BY CAUSE—
California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deaths Injuries Dollar Loss
Calif. Ohio  Calif. Ohio Calif. Ohio Calif. Ohlo
Cause Percent

Cooking ............... 19% 16% 7% 10% 14% 12% 6% 8%
Smoking .............. 13 14 37 18 22 13 13 8
Heating ............ v 13 13 6 10 13 11 14 14
Incendiary/Suspicious .. 10 12 7 4 10 13 17 14
Electrical Distribution ... 7 8 4 4 7 8 10 14
Appliances ............ 7 7 3 3 5 5 5 4
Children Playing ....... 4 8 1.1 3 4 9 3 5
Open Flame, Spark ..... 6 3 3 4 5 3 4 3
Exposure .............. 3 3 04 0 13 3 4 3
Fiammable Liquids ..... 0.9 0.9 1.5 0 1.7 1.9 1 1.1
Explosives, Fireworks . 08 0.2 0 0 0.5 04 0.6 041
Air Conditioning,

Refrigeration ......... 0.8 0.7 0.7 0 0.3 03 0.6 0.6
Natural ................ 0.6 1.8 0 0.5 04 0.9 0.3 1.9
Gas ......ciiiiieneas, 0.3 0.3 0.4 0.5 1.3 1.5 0.4 14
Other Equipment ....... 0.3 0.5 0 0 0.1 03 03 0.5
OtherHeat ............ . 1.6 3 1.9 5 13 2 1.7 2
Unknown ............. . 11 8 27 35 13 15 18 20

Total Percent

Residentia! ...... 99% 99% 100% 99% 100% 100% 100% 101%
Total Number

Residential' ...... 46,585 16,970 270 201 2,745 2,348 $94,274*  $61,335°

! Reported fire incidents shown do not include all fires attended by fire departments, Estimated completeness is on the order of
80 percent for California and 50 percent for Ohio (Reference 11).

2 Dollar loss in thousands,

NOTE: Some column totals may not equal 100 percent or the sum of their elements due tc round-off error. Percentages less

than two were rounded to the nearest tenth of a percent.

® Fires of unknown cause comprise 11 per-
cent of all fires in California and 8 percent in
Ohio. It is the leading dollar loss category in both
States: 17 percent (14 percent). In Ohio unknown
cause is also the leading category for deaths
(35 percent), occurring almost twice as often as
smoking which is the most frequent of the known
causes; in California unknown causes (27 percent)
are second to smoking (37 percent). In Ohio un-
known cause also leads the list of causes for
injuries (15 percent).”

81 A change in any year in the relaiive {reguency of fires of
unknown cause may create some difficulty when monitoring
trends for individual cause categories. For example, an appar-
ent decrease in incendiary/ suspicious fires or smoking fires may
actually be the result of reporting more fires of doubtful cause
as fires of unknown cause. This problem can be reduced by
considering causes as a percent of fires with known causes,
rather than as a percent of all fires,
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FREQUENCY AND CAUSES
BY TYPE OF RESIDENCE

Table 34 shows how causes are distributed
among different typés of residences. Fires occur
most frequently in one and two family dwellings
—three times as often as fires in apartments in
both States. They account for 68 percent (75 per-
cent) for all residential fires, 62 percent (72 per-
cent) of deaths, 64 percent (74 percent) of in-
juries, and 71 percent (79 percent) of dollar loss.
However, one- and two-family dwellings do not
necessarily represent a higher fire risk than apart-
ments or mobile homes. This type of analysis
would require knowing the relative number of
buildings or households of each type.

Hotels and motels as well as other miscellane-
ous residences such as dormitories, are sites of a
very minor part of residential fires today. But
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Table 34. CAUSES OF RESIDENTIAL FIRES BY DWELLING TYPE—
California (CFIRS 1975), Ohio (NFIRS 1976)

Apartments, Hotels, Motels,
One and Two Tenements, lans, and Other Total
Family Dwellings and Flats Mobiie Homes Lodges Residential Rasidential
Cause Calif. Ohio Calif. Ohio Calit. Ohio Calif. Ohio Calif. Ohio Calit. Ohio
Percent of Fires

Cocking .......cvvivnnnn 19% | 15% 23% 22% 16% 1% 6% 12% 7% 4% 19% 16%
Smoking ............ 8 11 22 22 12 5 47 33 20 24 13 14
Heating .......... e 18 15 7 5 11 23 5 5 6 6 13 13
Incendiary/Suspicious ..., 10 12 12 16 9 5 14 16 25 25 10 12
Electrical Distribution .... 8 9 4 4 15 16 5 9 6 7 7 8
Appliances ... .....oviihuen 7 8 5 3 6 6 3 5 2 4 7 7
Children Playing ......... 5 8 4 10 3 6 0.4 3 5 3 4 8
Open Flame, Spark ...... 6 3 6 4 3 2 6 3 7 12 6 3
Exposure .......... RN 4 3 2 1.7 5 3 0.8 2 3 3 3 3
Flammable Liquids ....... 1 0.9 0.7 0.6 0.7 0.8 0.2 0.7 0.8 0 0.9 0.9
Explosives, Fireworks .... 1.1 0.2 0.3 0 0.2 0 0.1 0 0.6 1.9 0.8 0.2
Air Conditioning,

Refrigeration .......... 0.9 0.5 0.5 0.4 1.6 0.4 0.9 0.7 0.3 0.9 0.8 0.7
Natural ............ Craes 0.6 2 0.5 0.7 0.6 11 0.3 0.7 0.6 0 0.6 1.8
Gas ... oiivienn ciaenain 0.4 2 0.2 0.1 1.2 13 0.2 0.7 0.3 0 0.3 0.3
Other Equipment ........ 0.3 0.5 03 0.6 1.2 1.9 0.6 0 0.6 0 0.3 0.5
Other Heat ...... Ceeeeaes 1.8 3 1.3 3 1.8 2 1.2 3 0.9 1.9 1.6 3
Unknown ...... 12 8 10 (-] 15 14 10 6 14 10 1" 8

Total Percent
Residential ....... 101% 101% 100% 101% 101% 100% 101% 100% 99%  100% 99% 99%

Total Number!

Residential Fires . .... 31,866 12,680 11,771 3,382 1,217 527 1,387 275 344 106 46,585 16,970
Residsntial Deaths ... 168 145 74 37 16 16 8 3 4 0 270 201
Residential Injuries .. 1,764 1,747 783 477 74 68 105 42 29 14 2,745 2,348
Residential Dollar

Loss in Thousands . $66,396 $48,561 $22,122 $8,374 $3,072 $2,488 $1,968 $1,592 $723 $298 $94,274 $61,3356

! Roported fire incidents shown do not include all fires attonded by fire departments. Estimated comploteness is on the order of 90 percent for California and 50 parcent for
Ohlo (Reference 10).

NOTE: Some column totals may not equal 100 percent of the sum of their elements due to round-of! error. Percentages less than two were rounded to the nearest tenth
of a percent,




again, one would need to know the number of
persons occupying these types of residences be-
fore saying that the rate of danger is especially
high or low.

The cause profile for apartments is somewhat
different than for single-family dwellings in both
States. This difference suggests a need for differ-
ent emphasis in prevention programs, For ex-
ample, smoking-related fires account for twice

H
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the percentage of apartment fires, 22 percent
(22 percent), as one- and two-family dwelling
fires, 8 percent (11 percent). Fires involving heat-
ing equipment are half the percentage of apart-
ment fires, 7 percent (5 percent), as in one- and
two-family dwellings, 16 percent (15 percent).

Although not shown in Table 34, fires involv-
ing people smoking are the principal cause of
death for each residential occupancy.




Section IX

Detailed Characteristics of Residential Fires

This section presents more detailed informa-
tion on the characteristics of the major causes
of residential fires that were previously identified
for California and Ohio. From the various data
elements included in the NFIRS reporting form,
we have selected those cause categories most
likely to be useful in targeting local fire preven-
tion programs. For the cause categories primarily
involving equipment, the most important addi-
tional information needed is the ignition factor.
For causes not involving equipment, information
on the form of heat of ignition, type of material
ignited, form of material ignited, and area of
origin may also be pertinent.

For each of the equipment cause categories,
detailed breakdowns are given by the principal
NFPA 901 code subcategories of equipment. As
noted previously, this breakdown makes it pos-
sible to redefine cause categories, if desired. For
example, one could separate fireplace fires from
the general heating category or include portable
heaters or hot plates in the appliance category.

For each equipment category, the causes of
ignition are subdivided into malfunction, design-
construction-installation deficiency, and misuse
or carelessness. The NFPA 9071 codes further sub-
divide misuse according to misuse of heat, misuse
of material ignited, and operational deficiency.

The order in which the leading causes are dis-
cussed below is their relative frequency for both
States combined; the most frequent cause, cook-
ing, is discussed first.

RESIDENTIAL COOKING FIRES

According to the 1974 National Fire Household
Survey, the vast majority of fires in the home arise
from cooking. (See Section IV, page 44 for a
summary.) Most of these fires are not reported to
the fire service—they are small and are extin-
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guished by the resident or go out by themselves,
The reported cooking fires tend to be more
serious.

According to the data in Table 35, in both
Ohio and California human errors account for
about three-fourths of residential fires involving
cooking. In both States this same factor accounts
for a similar fraction of the injuries, deaths, and
dollar losses. Mechanical failure or malfunction
usually account for much less than one-fourth
as many fires, injuries, deaths, or dollar losses as
carelessness.

The single most common specific cause of fires
involving cooking is leaving cooking ""unattended”
—43 percent of the cooking fires in Ohio and
27 percent in California. This ignition factor also
accounts for the highest percent of cooking-
related injuries, deaths, and dollar losses. It
includes a person being physically absent from
the kitchen, but may also apply to any situation,
not otherwise more specifically classified, when
the person is conscious, but inattentive to the
cooking. This behavioral problem far outnumbers
mechanical problems, such as shorts and part
failures. Comparatively few cooking fires are
reported as caused by somebody starting to cook
then falling asleep, though some of these might
have been reported as “unattended.”

“Accidentally turned on or not turned off”
equipment is the second most common type of
misuse: 9 percent (5 percent) of all cooking fires.
In California, ‘combustible-too-close” ranks a
close third.

Although not shown in Table 35, almost 90
percent of residential cooking fires have stoves
and ovens as the type of equipment involved.
This probably is due to their vast predominance
over other types of cooking equipment.” The

%2 see Appendix X for the frequency distribution of cooking
fires.
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Table 35. RESIDENTIAL COOKING FIRES BY TYPE OF EQUIPMENT AND
IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)—Continued

Stoves Deep Fat Portable Open-Fired Other
and Ovens Fryer Cooking Unit Grill Equipment
Ignition Factor Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Percent
Misuse or Operational Deficiency
Unattended ........... e 30% 44% 19% 47% 22% 23% 7% 29% 9% 23%
Accidentally turned on,
not turned off .......... 5 10 2 7 5 1 0 0 2 8
Other operational deficiency . 2 3 9 7 4 6 4 0 0.9
Abandoned, discarded
material ....... N 1 0.6 2 0 0.7 0 5 0 0.7 0
Falling asleep ............. 2 5 5 7 2 6 0 0 0.5 3
Inadequate control of open fire 3 2 3 0 0.7 1 7 13 0.9 3
Unconscious® .............. 1 0.6 3 0 2 0 1 0 0.2 0
Other misuse of heat of
ignition ................. 17 6 28 7 9 0 2 0 25 13
Fuel spilled ............... 1 2 0 4 2 2 4 0 0.7 0
Improper container for
material ignited .......... 0.5 4 3 ] 1 5 3 17 0.3 5
Combustible too close to heat 5 2 0 0 9 2 9 0 2 0.9
Other misuse of material .. .. 6 5 3 4 4 5 26 17 5 3
(Subtotal Misuse) ...... (74) (82) (78) (82) (61) (63) (69) (75) 47) (64)
Mechanica! Failure, Malfunction
Shortcircuit ............... 4 5 0 2 8 13 0 0 4 14
Part failure, leak, break . .... 5 5 2 0 4 1 3 17 3 5
Lack of maintenance, worn out 2 0.8 0 2 2 2 2 0 2 2
Other mechanical failure,
malfunction ............. 3 4 16 11 17 20 1 0 5 7
(Subtotal Mech. Failure) . (13) {14) 17 (14) (32) (35) (6) (17) (14) (28)
Design, construction, installation
deficiency ................ 0.8 0.6 2 0 0.7 0 € 8 0.9 6
Other ............ vebenes ces 12 0.9 3 0 7 1 20 0 38 3
Unknown ... 0.1 2 0 4 0 1 0.6 0 0.3 0
Total Percent of Fires ........ 100% 100% 100% 100% 101% 100% 101% 100% 100% 101%
Total Number of Fires? ....... 7,863 2,476 58 57 292 96 162 24 573 107
Total Number of Deaths ...... 18 19 0 1 0 1 1 0 1 0
Total Number of Injuries ...... 335 240 6 12 13 17 8 0 22 18
Dollar Loss in Thousands ..... $4,712 $3,958 $155 $133 $382 $319 $266 $15 $479 $197

! This category also ingludes *‘mental, physical impairment; drug, alcohol stupor.”

2 Reported fire incidents shown do not include al! fires attended by fire departments. Estimated completeness is on the order ot 80 percent for California and 50 percent for
Ohio (Reference 11).

NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-oft error. Percentages less than one were rounded to the nearest tenth
of a percent.
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Table 35 cont’d. RESIDENTIAL COOKING FIRES BY TYPE OF EQUIPMENT AND

IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)

Total Total Total Dollar
Fires Deaths Injuries Loss
Ignition Factor Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Percent
Misuse or Operational Deficiency
Unattended ............... 27% 43% 20% 24% 20% 32% 25% 32%
Accidentally turned on,
not turned off .......... 5 9 0 5 5 8 9 20
Other operationa! deficiency . 2 3 0 0 2 4 2 3
Abandoned, discarded
material ................ 1 0.5 0 0 1 0.3 1 0
Falling asleep ............. 2 5 5 5 3 5 2 4
Inadequate control of open fire 3 2 0 0 0.3 1 3 0.8
Unconscious! ..............
Other misuse of heat of 1 0.5 10 10 0.5 1 1 0.6
ignition ................. 17 6 20 0 19 10 16 5
Fuel spilled ......:........ 1 2 5 0 4 4 1 3
Improper container for
material ignited .......... 0.5 4 0 14 0.8 4 0.4 2
Combustible too close to heat 5 1 10 5 5 2 5 2
Other misuse of material .. .. 6 5 5 14 14 10 8 4
(Subtotal Misuse) ...... (72) 81) (75) (76) (75) (82) (74) (76)
Mechanical Failure, Malfunction
Shortcircuit ............... 4 5 5 0 1 0.7 1 10
Part failure, leak, break . . ... 5 4 0 5 3 5 6 3
Lack of maintenance, worn out 2 0.9 0 0 0.5 0.7 0.9 05
Other mechanical failure,
malfunction ............. 3 5 0 10 5 9 5 8
(Subtota! Mech. Failure) . (13) (15) (5) (14) (10) (15) (13) (21)
Design, construction, installation
deficiency ................ 0.9 0.9 0 5 2 2 2 1
Other ...........cccoivinnen 13 0.9 20 ] 13 0.3 1 0.8
Unknown ................... 0.1 2 0 0 0 0.3 0.1 1
Total Percent of Fires ........ 99% 100% 100% 100% 100% 100% 100% 100%
Total Number of Fires® ....... 8,948 2,760 — —_ —_ —_ —_ —_—
Total Number of Deaths ...... — _ 20 21 — —_— — —
Total Number of Injuries ...... —_ —_ —_ —_ 384 287 C— —_
Dollar Loss in Thousands ..... - - - —_ -_ _— $5,995 $4,623




characteristics of these fires are further analyzed
below.

Residential Cooking Fires Involving
Stoves and Ovens

The nature and frequency of specific causes
of residential fires involving stoves or ovens for
cooking, shown in Table 36, appear to depend
in part upon whether the appliance is gas or
electric. The source of heat is unknown for many
reported cooking fires, because there are several
ways to code certain causes, some of which do
not indicate whether a gas or electric source of
heat is involved. The relative risks cannot actually
be assessed without a more accurate determina-
tion of electric or gas and without knowing rela-
tive numbers of each in homes.” However, if we
look just at the incidents where gas versus electric
is coded, patterns of incidents emerge which can
be used in identifying the specifics of the cooking
problem and in planning prevention programs.

Some highlights of Table 36 include:

® Stoves are much more often the source of
fires than ovens in the two States, possibly be-
cause of more frequent use and the presence of
an open heating element.

® |n Ohijo, fires from electric stoves outnum-
ber fires involving gas stoves by almost 35 per-
cent. In California, however, they are tied.

® In California, gas oven fires outnumber
electric oven fires by two to one. In Ohio, gas
oven fires also are more frequent, but not by as
much as in California. Note again that these are
not relative rates of failure for each type of ap-
pliance relative to its numbers, but rather the
proportion of cooking fires that involved them.

® Fires caused by “accidentally turned on or
not turned off” stoves are more frequent for
electric than for gas stoves.

® A larger percentage of fires for gas stoves
involve “part failures” than for electric stoves—
but this may be a reporting artifact, since part
failures leading to shorts might not be included
for electric stoves.

Material Ignited in Cooking Fires

Table 37 shows that the material most fre-
quently ignited in stoves and ovens is, as ex-

83 Analysts can use sales or consumer product consensus data
to convert the raw cause data to rates.

pected, grease: 48 percent (57 percent). The next
most important is food: 18 percent (14 percent).
Together these are the first ignited materials in
over two-thirds of stove and oven fires. Plastic on
electric stoves and ovens also is ignited fairly
often. On the other hand, fabric is ignited much
more often for gas.

RESIDENTIAL SMOKING-RELATED
FIRES

Fires involving people smoking are the second
most frequently occurring type of residential fire.
Table 38 presents statistics on the origin of fires
related to smoking.

In Ohio, 94 percent of fires related to smoking
are caused by cigarettes, but in California only
69 percent. The difference may be more apparent
than real, however, and may be the result of dif-
ferent coding practices when one is not certain
that a cigarette was involved. In California, the
unknown smoking materials category represents
a relatively high proportion, 27 percent, com-
pared with only 3 percent in Ohio. With the
unknowns deleted, the profiles in the two States
would be very similar,

“Falling asleep” was reported as a factor in a
surprisingly small percentage of smoking-related
fires—171 percent in California and 14 percent in
Ohio. But it accounts for a large proportion of
smoking-related deaths, especially in California,
44 percent (17 percent), and injuries, 28 percent
(23 percent). The condition ““unconscious’” was
not reported in any of the fires.

In both States over 40 percent of smoking-
related fires occur in the bedroom and 26 percent
in the living room; one-third occur elsewhere.
Of the smoking-related fires causing deaths, 51
percent start in the bedroom in California;
whereas in Ohio, 63 percent of fires causing
deaths start in the living room,

Materials First Ignited in Smoking Fires

Knowledge about the material first ignited is
important, especially for setting State or Federal
flammability standards or conducting research
into flammability of materials exposed to burning
cigarettes, and in alerting industry to the potential
need for improved products. Both the form (or
usage) of the material as well as the type (or
composition) are relevant. The breakdown in

‘Table 39 is according to the NFPA 901 codes.

84
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Table 36a. RESIDENTIAL COOKING FIRES IN STOVES AND OVENS BY TYPE OF FUEL AND
IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)

STOVES
Gas Electric Other! Total Stoves
tgnition Factor California Ohio California Ohio California Ohio California Ohio
Percent of Fires
Misuse or Operational Deficiency
Unattended ............... 32% 39% 41% 59% 12% 22% 32% 46%
Accidentally turned on,
notturnedoff ............ 4 9 9 13 2 5 5 10
Other operational deficiency . 2 2 2 1 1 6 2 2
Falling asleep ............. 4 8 2 4 2 2 3 5
Inadaequate control of open fire 5 4 2 1 2 2 3 2
Other misuse of heat of
ignition ........... ... 21 6 26 8 9 5 20 7
Combustible too close to heat 5 3 5 0.6 2 0.9 4 1
Other misuse of material
ignited ................. 7 13 8 9 4 8 7 10
(Subtotal Misuse) ...... (81) (84) (94) (95) (33) (47) (76) (84)
Mechanical Failure, Malfunction
Short circuit ............... 0.0 0.1 0.2 0.2 14 27 3 4
Part failure, leak, break ..... 10 10 0.2 0.2 5 5 5 4
Other mechanical failure,
malfunction ............. 3 3 1 2 7 13 3 4
(Subtotal Mech. Failure) . (13) (13) (2) 2) (25) (44) (11) (13)
Design, construction, instailation
deficiency ................. 0.8 0.9 0.3 0.3 1 2 0.7 0.7
Other ....viiviiviniiniinnens 5 0.6 4 0.8 40 1 12 . 08
Unknown ..............c.0000 0.1 1 0.1 1 0.1 6 0.1 2
Total Percent of Fires ....... . 100% 100% 100% 99% 99% 100% 100% 100%
Total Number of Fires® ........ 2,526 775 2,501 1,044 1,335 333 6,362 2,152

! Includes liquid and solid fueled equipment, as well as unknown fuel.

2 Reported fire incidents shown do not include all fires attended by tire departments, Estimated completeness is on the order of 80 percent for California and 50 percent for
Ohio (Reference 11).

NOTE: Some column totals may not equal 100 porcent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth
of a percent,
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Table 36b. RESIDENTIAL COOKING FIRES IN STOVES AND OVENS BY TYPE OF FUEL AND
IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)

OVENS
Gas Electric Other! Total Ovens
Ignition Factor California Ohio California Ohio California Ohio California Ohio
Percent of Fires
Misuse or Operational Deficiency
Unattended ............... 24% 30% 25% 39% 8% 12% 21% 30%
Accidentally turned on,
notturnedoff ............ 4 6 6 6 1 3 4 6
Other operational deficlency 6 6 5 9 2 6 5 7
Falling asleep .......,..... 1 3 1 3 0.3 2 0.9 2
Inadequate control of open flre 2 1 0.5 0 2 2 2 0.9
Other misuse of heat of
ignition ................. 19 12 19 9 10 5 17 9
Combustible too close to heat 9 2 9 2 2 2 7 2
Other misuse of material
ignited ................. 13 20 14 15 [ 9 12 16
(Subtotal Misuse) ...... (77) (81) (79) (82) (32) (39) (68) (73)
Mechanical Faiture, Malfunction
Shortcircuit ............... 0.1 0 0.5 0.9 25 29 6 6
Part failure, leak, break ..... 5 9 0.8 2 15 9 6 6
Other machanical failure,
malfunction ............. 8 6 8 11 13 20 9 1"
(Subtotal Mech. Failurae) . (13) (15) 8) (14) (52) (58) (20) (28)
Design, construction, installation
deficiency ................. 1 0 2 0 0.9 2 1 0.3
other ......covviviinirnnnnn 9 1 Lk 3 14 0 11 2
Unknown .......c.i0iiiines 0 2 0 2 0.3 2 0.1 2
Total Percent of Fires ..... 100% 99% 100% 101% 99% 101% 100% 100%
Total Number of Fires? .. ... ves 773 142 .392 116 336 66 1,601 324
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Table 37. RESIDENTIAL COOKING FIRES IN STOVES AND OVENS BY TYPE OF
FUEL AND MATERIAL FIRST IGNITED—California (CFIRS 1975), Ohio (NFIRS 1976)

Gas Stoves Gas Ovens  Electric Stoves Electric Ovens Other Fuel Total
Calif. Ohioc  Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Material Ignited Number Reported'
Fat, grease (food) ............c.uvn 1,013 366 425 76 1,714 768 225 61 401 146 3,778 1,417
Food,starch ..........0 coinuvise 739 151 14 25 335 120 71 21 119 19 1,405 3l6
Natural gas .......coovviiiieniies . 347 26 82. 14 0 1 0 0 141 23 550 134
All flammable, combustible liquids? .. n 27 10 4 68 18 3 3 23 6 175 58
Fabric, toxtile, fur ............ 83 35 20 5 41 16 14 3 62 7 200 66
Polish, paraffin, wax ............00. 45 4 6 2 53 8 3 0 11 4 118 18
Plastic (all forms) ...........0. Ve 25 17 14 4 72 35 22 15 164 34 297 105
Paper, untreated ......... e . 21 19 9 2 27 14 12 2 8 7 7 44
Wood .....coveiniiiiiian RN 24 14 11 1 30 20 5 2 22 29 g2 66
Adhesive, resin, tar ......... . 000 35 8 2 0 1 1 0 0 1 0 39 9
Grease (non-food) .........ovvinitn 16 1 8 1 23 9 3 1 10 2 60 14
Other wood, paper ............. Ve 19 10 17 0 32 15 1 2 58 18 137 45
Other material ............... e 95 24 4) 7 75 11 20 3 689 85 819 130
UnNKNOWR i ieii it 13 3 8 1 30 8 3 3 60 19 116 34
Total oovviiiiiiiiiiiiiiiien 2,526 775 773 142 2,501 1,044 392 116 1,671 399 7,863 2,476
Percent
Fat, grease (food) ................. 40 47 55 54 69 74 Y4 52 24 36 48 57
Food, starch ...........0vun 29 19 18 18 13 11 18 18 7 8 18 14
Natural gas ... . ocivviiiiniinnes ‘ 14 12 8 10 0 0.1 0 0 8 6 7 5
All flammable, combustible liquids 2 . . 3 3 1 3 3 2 08 3 1 1 2 2
Fabric, textile, fur ............o.0. . 2 5 3 4 2 2 4 3 4 2 3 3
Polish, paraffin, wax ......cce0000us 2 0.5 0.8 1 2 08 0.8 0 0.7 1 2 0.7
Plastic (all forms) ..... e e 1 2 2 3 3 3 : 13 10 8 4 4
Paper, untreated ................. 0. 2 1 1 1 1 3 2 0.5 2 1 2
Wood ........c0iuen RN Ve 1 2 1 0.7 1 2 1 2 1 7 1 3
Adhesive, resin, tar ........ce0000nn 1 1 0.3 0 0.1 0 0 0 0.1 0 0.5 0.4
firease (NON-fo0d) .. ...ccovvvvvnnnne [4X] 0.1 1 0.7 09 0.9 08 0.9 0.6 0.5 08 0.6
Other wood, paper ............vu0. 0.8 1 2 0 1 1 3 2 3 5 2 2
Other material ........ 4 3 5 5 3 1 5 3 35 21 10 5
Unknown ...ovoviiiin ciii e 0.5 04 1 0.7 1 08 0.8 3 4 5 1 1
Total ........... Ciseihases 100% 98% 99% 1M% 100% 100% 95% 102% 99% 100% 100% 100%

! Reported fire incidents shown do not include all fires aitended by fire departments, Estimated completenass is on the order of 90 percent for California and 50 percent for

Ohio {Reference 11).

2 Includes both fuel and non-fuel flammable liquids.

NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded o the nearesi lenth

of a percent.




Table 38. CHARACTERISTICS OF SMOKING FIRES IN RESIDENTIAL
OCCUPANCIES—California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deaths injuries Dollar Loss
Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Firs Characteristics ‘ Percent
Form of Heat of ignition: ,
Cigarette ................ 69 94 93 97 80 95 79 93
Pipe ..........covvvvtn 0.5 0.8 0 3 1 0.7 0.6 0.3
Cigar ...........covununn 0.3 0.6 1 0 0.2 0.3 0.3 1
Other .............cvvuen 3 1 3 0 3 0.7 4 1
Unknown ................ 27 3 2 0 15 3 16 4
Total ................. 100% 99% 99%  100% 99% 100% 100% 99%
Ignition Factor:
Abandoned (cigarette) .... 57 78 51 74 45 g 64 81
Falling asleep ........... 11 14 44 17 28 23 15 10
Children playing .......... 2 2 3 0 5 0.7 2 1
Unattended .............. 0.6 0.1 0 0 0.2 0 0.7 0.4
Other ................... 30 5 2 9 23 4 18 7
Unknown ................ 0.1 0.5 0 0 0 0 0 0.2
Total ................. 101% 100% 100%  100% 101% 100% 100% 100%
Area of Origin:
Bedroom ................ 41 44 51 26 49 46 as 27
Livingroom .............. 26 26 41 63 34 38 37 36
Kitchen ................. 5 6 3 6 4 4 6 6
Trash area .............. 5 2 0 0 0.2 0 04 0
Garage area ............. 3 0.8 0 0 0.9 0.3 2 1
Bathroom ............... 2 3 0 0 2 3 2 2
Supply storage ........... 1 1 0 0 0 0 0.6 0.6
Roof .............ovvtn, 1 0.3 0 0 0.2 0 0.6 0
Other ................... 15 15 4 6 8 9 12 24
Unknown ................ 0.6 1 1 0 2 0.7 2 3
Total ..o 100% 99% 100% 101% 100% 101% 101% 100%
(In Thousands)
Total Number' ............. 6,0%1 2,287 91 35 582 304 $11,507 $4,745

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the oider of
90 gwyrcent for California and 50 percent for Ohio (Reference 11).

NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less

than one were rounded to tie nearest tenth of a percent.

Upholstered chairs and sofas, mattresses, and
bedding are the items most frequently involved
in residential fires caused by smoking, 57 percent
(69 percent). It should be noted that the distinc-
tion between bedding materials and mattresses
may not always be correctly coded. There are
significant differences reported between Cali-
fornia and Ohio. Although bedding materials
account for the same percentage of residential
smoking fires in both States, they account for
twice the percentage of -deaths in California than
in Ohio, 29 percent vs. 14 percent. On the other
hand, residential smoking fires involving uphol-
stered chairs or sofas account for about half the
percentage of deaths in California than in Ohio,
36 percent vs. 60 percent, although again the
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category accounts for about the same percentage
of fires, 31 percent and 28 percent. In other
words, smoking fires occur in the same places in
both States, but they happen to result in more
lethal fires in beds in one and in upholstered
furniture in the other. Whether this is happen-
stance or has an underlying reason remains to be
seen. The number of deaths is small, so that
the precision is low.

Ignition of fabric (including natural or man-
made fabrics or fur) resulted in 61 percent (64
percent) of smoking fires, 77 percent (69 percent)
of deaths, 73 percent (75 percent) of injuries, and
65 percent (67 percent) of dollar loss. The type
of material most often involved was reported as
cotton or rayon; but in upholstery, synthetics
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Table 39. TYPE AND FORM OF MATERIAL FIRST IGNITED IN RESIDENTIAL SMOKING FIRES—
California (CFIRS 1975), Ohio (NFIRS 1976)--Continued

Cotton, rayon Man-made fabric Unknown fabric Paper Natural fiber
Calii. Ohio Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Form of Material Number Reported'
Upholstered chair or sofa ... 738 250 393 273 51 37 0 2 33 36
Mattress ......... ... ..., 1,011 489 147 112 22 26 0 0 63 56
Bedding .............. vt 305 89 45 18 16 29 0 0 7 8
Wearing apparel not on person 58 42 20 17 4 4 0 0 0 1
Trash ... .. v, 5 3 1 0 2 0 473 141 1 0
Newspapers etc, ........... 0 0 0 0 0 0 38 30 o] 0
Other ...............couen 105 35 57 32 697 7 48 77 1 1
Unknown .................. 0 1 0 2 0 0 4 2 0 0
Total Fires ................ 2,222 909 663 454 792 103 563 252 106 102
Total Deaths ............... 45 15 17 8 8 1 5 1 1 6
Total Injuries .............. 237 148 107 63 80 17 32 13 7 9
Dollar Loss in Thousands .... $4,472 $1,341 $1,872 $1,457 $1,174 $398 $952 $417 $128 $90
Percent
Upholstered chair or sofa ... 33 28 59 60 6 36 0 0.8 31 35
Mattress .................. 45 54 22 25 3 25 0 0 60 85
Bedding ............... ..., 14 10 7 4 2 28 0 0 7 8
Wearing apparel not on person 3 5 3 4 0.5 4 0 0 0 1
Trash ......civivininnnnn 0.2 0.3 0.2 0 0.3 0 84 56 1 0
Newspapers, etc. ........... 0 0 0 0 0 0 7 12 0 0
Other .......cvvivviiinnnns 5 4 9 7 88 7 9 31 1 1
Unknown .................. 0 0.t 0 0.4 0 0 0.7 0.8 0 0
Total Fires ................ 100% 101% 100% 100% 100% 100% 101% 101% 100% 100%

! Reported fire incidents chown do not include all fires attended by fire departments, Estimated completeness is on the order of 90 percent for California and 50 percent for
Ohio (Reference 11).

NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth
of a percent.




Table 39 cont’d. TYPE AND FORM OF MATERIAL FIRST IGNITED IN RESIDENTIAL SMOKING
FIRES—California (CFIRS 1975), Ohio (NFIRS 1976)

06

Doliar Loss
Other Unknown Total Fires Total Deaths  Total Injuries in Thousands
Calif. Ohio Calif. Ohio Calif. Ohio Calif. CQhio Calif. Ohio Calif. Ohio
Form of Material Number Reported’
Upholstered chair or sofa ......... 475 103 6 3 1,696 704 33 21 199 112 $4,059 $2,482
Mattress . ....... fereseriiesenaen 77 37 5 7 1,325 727 17 5 106 107 1,608 786
Bedding ......covivieenieirianns .. 33 11 3 1 409 156 26 5 119 23 1,721 323
Wearing apparel not on person .... 6 8 1 0 89 72 0 0 7 1" 156 109
Trash .. .oiiiiiieiennnnnns Cieees 427 98 7 9 916 251 3 1 30 16 1,039 370
Newspapers, etC. ....ovivvrernnas 13 4 0 0 51 34 1 0 2 0 150 57
Other ... . vviiiiiininrionnnnnns 540 196 66 6 1,614 304 1 3 119 28 2,735 516
Unknown .....ciiiiiiniiienians . 6 11 1 23 " 39 0 0 0 7 39 102
Total Fires ........ e 1,577 468 89 49 6,011 2,287
Total Deaths ....... 13 1 2 0 91 35
Total Injuries ........ovivenvvenns 109 45 10 9 582 304
Doliar Loss in Thousands ......... $2,457 $818 $451 $224 $11,507 $4,745
Percent

Upholstered chairorsofa ......... 30 22 8 6 28 3N 36 60 34 37 35 52
Mattress .......covviiiennnnn oo 5 8 6 14 22 32 19 14 18 35 14 17
Bedding .............. ..o 2 2 3 2 7 7 29 14 20 8 15 7
Wearing apparel not on person .... 0.4 2 1 0 1 3 0 0 1 4 1 2
Trash ............. N 27 21 8 18 15 11 3 3 5 5 9 8
Newspapers, etc. .......ovvvnninn 0.8 0.9 0 0 0.8 1 1 0 0.3 0 1 1
Other .....oovvevneinnnnnconns . 34 42 74 12 25 13 12 9 20 9 24 1"
Unknown ............. et . 0.4 2 1 47 0.2 2 0 0 0 2 0.3 2

Total Fires ....ovvnvniinineneenns 100% 100% 101% 99% 99% 100% 100% 100% 98%  100% 99% 100%




occurred with moderate frequency; in Ohio they
occurred more frequently than cotton or rayon.

RESIDENTIAL HEATING-RELATED
FIRES

Fires involving heating equipment are the third
most frequently occurring residential fires in both
States, despite differences between their climates.
In fact, California has many more such fires per
capita than Ohio (more even than are likely to
be accounted for by under-reporting).

Table 40 provides a breakdown of causes of
residential heating fires by type of heating equip-
ment. Overall, central heating is the most fre-
quently involved type of heating in Ohio (29 per-
cent). Fixed local heating equipment is most
frequent in California (27 percent), probably re-
flecting differences in climate and construction
practices. In both States, fireplaces rank a close
second—24 percent of heating fires in Ohio and
23 percent in California. Water heaters rank
third.

In California, heating fires are caused about as
often by misuse of equipment (40 percent) as
by equipment failures or design-construction-
installation deficiencies (37 percent); the miscel-
laneous category (“‘other”) is also large (22 per-
cent). In Ohio, equipment and design/construc-
tion problems dominate (56 percent), although
misuse still accounts for 37 percent,

Of residential fires involving central heating,
“combustibles stored too close’” and various me-
chanical failures account for most incidents in
California. In Ohio, a variety of mechanical and
other problems account for the majority of the
central heating equipment fires.

Among fires in central heating equipment, the
most frequent involve mechanical malfunctions:
52 percent (58 percent). The most frequent fires
with a design-construction-installation deficiency
cause occur in chimney-flue-and-connectors (for
California) and fireplaces (for Ohio).

For fires in fixed local heating, the major prob-
lem in California is “combustibles stored too
close.” Part failure is also a frequent problem.
In Ohio, no single cause dominates for fires in
fixed local heating.

For portable heaters and water heaters, again,
“combustibles stored too close” is the leading
problem in California. In Ohio, “improper con-
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tainer” is most frequent; this may represent a
data coding problem rather than an actual prob-
lem. Short circuits are also common in both
States.

For fires in fireplaces, faulty construction, in-
stallation, or design are the principal causes in
Ohio. No single cause dominates in California
fires of this type. Relevant to this problem, the
1976 Montana State Fire Marshal’s report said:

“With the cost of heating being what it
is, many people are going more and
more towards using fireplaces, coal
stoves, and wood burning stoves for
heating their homes. Many of these
people are not aware of the proper
maintenance of these types of heating
equipment and are, therefore, letting
soot build up in the chimneys or using
no spark screens. These have been the
two largest problems in the reported
heating equipment fires. Also improper
installation has been a problem. Fire de-
partments throughout the state would do
well to make the people in their commu-
nity aware of these problems, thereby
possibly eliminating a tragedy or fire
problem.” *

Type of Fuel Used in Central Heating

The relative frequency of fires in residential
central heating by type of heating fuel and cause
of the fire is shown in Table 41.

For fires in central heating for which the fuel
type was reported, gas was the predominant type
involved. However, to determine the relative
risks of the different types of central heating, one
must know the relative frequency of use of fuel
types. Although not included here, it is desirable
to make this type of analysis. It is also useful
to know how the type of fuel used in central
heating affects the causes of fires.

Table 41 also shows that for gas fuel, only
30 percent (42 percent) of heating-related fires are
due to malfunctions and another 44 percent (37
percent) are due to misuse of the material ignited.
However, the large number of fires where the
type of fuel was not recorded might change these
proportions.

%4 Montana State Fire Marshal Bureau—Annual Report 1976

(Helena, MT: Department of Justice, 1976), p. 13.
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Table 40. RESIDENTIAL HEATING FIRES BY TYPE OF HEATING AND IGNITION FACTOR—
California (CFIRS 1975), Ohio (NFIRS 1976)—Continued

Type of Heating Central Fixed Local Portable Water Chimney Flue
Heating Heating Heaters Heaters and Connector
California Ohio California Ohio California  Ohio Catifornia Ohio California Ohio
Ignition factor Percent
Mechanical Failure, Maifunction
Short circuit ..., ivivviiiiiiiiianaen 1% 1% 2% 4% 9% 1% 1% 2% 0.2% 0.5%
Automatic control failure ., ............. 8 12 2 7 0.8 3 2 3 0.7 0
Lack of maintenance, wornout ......... 10 8 5 4 2 0.7 3 3 10 16
Part failure, leak, break ............... 1 7 7 9 4 2 10 8 3 10
Other malfunction ...........c.0u. 12 19 4 1" 4 7 3 6 0 3
(Subtotal Mech. Failure) ....... N (52) (58) (20) (35) (20) (23) (19) (23) (15) (30)
Misuse or Operational Deficiency
Fuel spilted .....covvviiviinninennnes 0.6 2 0.7 2 0.4 0.7 11 9 05 0
Cleaning, reﬂniehing. painting wlth
flammable material ............. ..., 0.7 0.8 0.7 1 0.8 0 7 11 0 0
Improper container for flammable
material ............. 0 9 0.1 10 0 22 0.4 26 0 6
Combustible oo clcse to heat ......... 20 3 31 3 25 8 22 9 4 1
Improper storage of flammabie materiat. . 1 1 1 0.7 0.8 1 4 7 0 0.5
Other misuse of material ignited ....... 1 3 3 4 1 0.7 5 4 2 4
Inadequate control of open fire .....,.. 01 0 0.1 0.7 0.8 0 0.1 0.3 2 3
Other misuse of heat of ignition ........ 2 2 3 3 13 16 0.7 1 3 3
Unattended .........ovviiiveennnnenns 0.1 0.6 2 2 4 9 0.2 0 0.2 0
Overloaded ............ RN 0.6 2 0.5 3 04 0.7 0 0 1 1
Other operational deflciency 4 4 8 5 4 3 3 4 7
(Subtotal Misuse) ................ (29) (28) (47) (38) (52) (63) (53) Vil (18) (25)
Design, Construction, Installatlon Deficiency
Design deficiency .........coovvuienes 1 0.8 1 2 0.4 0 0.6 0 6 <]
Construction deficiency ............... 0.9 1 2 6 1 o] 1 0.9 10 10
Installed too close to combustibles ..... 4 4 6 7 4 8 2 2 12 15
Other design, construction, instahiation .. 4 2 5 4 4 2 3 0.9 12 9
(Subtotal Design) .........cvuuunes (9) (8 (13) (19) 9 8 (6) 4 (40) (40}
Other ...... e e, 9 2 20 2 19 0.7 22 1 26 2
UNKROWR oiviiiiiiivnninnrnnersnsoninns 0.1 5 0.2 ] 0 4 0.1 2 07 3
Total Percent of Fires .......covv0vivnnnn 99% 101% 100% 100% 100% 99% 100% 101% 100% 100%
Total Number of Fires! ................. 909 625 1,631 204 248 142 1,234 319 401 209
Total Number of Deaths ......ovvevunnas 2 9 7 1 3 3 2 1 0 0
Total Number of Injuries ............ eee 26 86 94 27 26 34 139 51 9 17
Dollar Loss in Thousands ............ e 81,517 $2,147 $3,727 $1,437 $1,038 $605 $3,620 $762 $719 $615

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order of 80 percent for California and 50 percent for
Ohio (Reference 11).

NOTE: Some column totals may not equal 100 percant or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth
of a percent.
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Table 40 cont’d. RESIDENTIAL HEATING FIRES BY TYPE OF HEATING AND IGNITION

FACTOR—cCalifornia (CFIRS 1975), Ohio (NFIRS 1976)

Type of Heating Other and Total Total Total
Fireplaces Unknown Fires Deaths Injuries Dollar Loss
California Ohio California Ohio Californla  Ohlo California Ohlo Calitornia Ohio California Ohio
Ignition factor Percent
Mechanical Failure, Malfunction
Short circuit o oviiiiii i 0% 0.2% 2% 9% 3% 5% 0% 0% 0.8% 0.4% 1% 3%
Automatic control failure ........o000us 0 0 2 7 2 5 13 5 3 4 2 7
Lack of maintenance, wornout ......... 10 5 2 2 7 7 0 0 1 1 3 3
Part fallure, leak, break ............... 1 3 3 8 6 6 6 1 3 5 8 10
Other malfunction . ...c.cvvivevinnnnss 1 2 10 9 4 9 6 16 5 13 5 15
(Subtotal Mech. Failure) ......... . (12) (10) (19) (386) (22) (33) (25) (32) (13) (24) (20) (39)
Misuse or Operational Deficiency
Fuel spilled .., vivvineneiiennennenins 0.4 0.4 2 4 3 3 0 0 13 6 9 2
Cleaning, refinishing, painting with
flammable material ..vyiiiiiiiiina, 0.1 0 0 0 2 2 6 0 10 3 2 0.5
Improper container for flammable
material v ey 0.2 5 0 1 01 11 0 11 0.8 23 0.1 1
Combustible too close to heat ......... 6 0.8 5 0 19 4 31 0 21 2 26 4
Improper storage of flammable material. . 0.5 0.2 0.4 2 2 2 0 0 0.6 3 2 1
Other misuse of material ignited ....... 9 8 10 7 [ 4 0 5 10 10 5 3
Inadequate control of open fire ........ 3 3 0 0 0.9 1 0 0 1 0.7 2 0.3
Other misuse of heat of ignition ........ 4 3 9 4 3 3 6 11 4 5 3 4
Unattended ... viviiiiiiieiiin e 1 1 2 7 1 2 0 0 1 1 2 2
overloaded . i.ii. i it 3 2 04 2 1 2 0 5 0 1 04 1
Other operational deficiency ........,.. 6 4 1 4 4 5 0 5 0.3 7 2 4
(Subtotal Misuse) ................ (34) (25) (30) (42) (40) (a7 (44) (37) (62) (59) (53) (33)
Design, Construction, installation Deficiency
Design deficiency ............civue0n. 5 9 1 0 2 3 6 v} 3 04 2 1
Construction deficiency ...........c00s 8 25 2 0 4 8 0 0 3 5 4 7
installed too close to combustibles ..... 3 11 4 13 4 7 19 0 3 4 5 6
Other design, construction, installation .. 7 10 12 4 5 5 0 1} 3 4 5 5
(Subtotal DesIgR) ..vvvvurivrnnnens (23) (56) {20) (18) (15) (23) (25) 1 (12) (13) (15) (19)
Other ...... e e e, 3 2 K] 2 22 2 6 0 13 0.4 12 0.9
Unknown .. ... iiiiiiiiiiiiiiene 09 6 0 2 03 5 0 21 0.3 4 0.2 8
Total Percent of Fires ......... Chiesaraas 100% 99% 100% 100% 99% 100% 99% 101% 100% 100% 100% 100%
Total Number of Fires ..........ovvvennn 1,382 502 250 45 6,055 2,136 - - - - - -
Total Number of Deaths ,............... . 1 2 1 3 - - 16 19 - - - -
Total Number of Injuries .........vovvvuns 53 48 9 8 - - - - 356 7 - -
Dollar Loss in Thousands .......cveevu0s $2,382 $1,439 $470 $263 - - - - - $13,474 $7,268




Table 41. CENTRAL HEATING FIRES IN RESIDENTIAL OCCUPANCIES BY TYPE
OF FUEL AND IGNITION FACTOR-—California (CFIRS 1975), Ohio (NFIRS 1976)

Type of Fuel Gas Fueled Liquid Fueled  Solid Fueled Other and Total Dollar Loss
Equipment Equipment Equipment Unknown Fires in Thousands
California Ohio California  Ohio California  Ohio  California Ohio  California  Ohio California Ohio
Ignition Factor Number Reported’
Mechanical Failure, Malfunction . 145 69 9 48 1 6 320 238 475 361 605 1,243
Design, Construction, instaliation
Deficiency .«...iviviivviias 69 14 0 3 1 6 15 24 85 47 268 226
Misuse of Material lgnited ... ... 198 60 0 5 0 LA 20 44 218 120 443 320
Misuse of Heat of Ignition ...... 15 1 0 2 0 1 5 8 20 12 13 45
Operational Deficlency .,....... 17 9 0 0 0 3 13 29 30 41 47 121
Other ....vviviviviriiiaenen, as 5 0 0 0 0 47 6 80 11 134 12
Unknown . vvviiiiiin i 1 7 0 0 0 2 0 24 1 33 7 178
Total Fires ........cvvvene 478 165 9 58 2 29 420 373 909 625 — —
Total Dollar Loss
in Thousands ........... $1,147 $796 $7 $185 $15 $213 $347 $952 —_ —_— $1,517 $2,147
Percent
Mechanical Failure, Malfunction . 30 42 100 83 50 21 76 64 52 58 40 58
Design, Construction, Installation
Deficiency ........ovvviinien 14 8 0 5 50 21 4 8 9 8 18 L)
Misuse of Material Ignited ..... 41 36 0 9 0 38 5 12 24 19 29 15
Misuse of Heat of Ignition ...,.. 3 0.6 0 3 0 3 1 2 2 2 0.9 2
Operational Deficiency .,....... 4 5 0 0 0 10 3 8 3 7 3 6
Other ... v iivii i, 7 3 0 0 0 0 1 2 9 2 9 0.6
Unknown . ...oooiviiiiiianas . 0.2 4 0 0 0 7 0 6 0.1 5 0.5 8
Total Fires ....... e 99% 99% 100% 100% 100% 100% 100% 100% 99% 101% 100% 101%

A ! Reported fires shown do not Include all fires attended by fire departments. Estimated completeness Is on the order of 80 percent for California and 50 percent for Ohio
eference 11).

NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than cne were rounded to the nearest tenth
of a percent.



RESIDENTIAL INCENDIARY OR
SUSPICIOUS FIRES

In the combined data for California and Ohio,
fires of incendiary or suspicious origin are the
fourth most frequently occurring type of resi-
dential fire. Those fires, accounting for 11 per-
cent of all residential fires, require information
different from that of other fires; for example,
characteristics and motivation of the perpetrators
—their age, relation to property burned, and
motivation (e.g. fraud, revenge, vandalism). The
information routinely provided by NFIRS is neces-
sarily much narrower in scope than this and
requires supplemental data from in-depth studies
in the future.

Nevertheless, Table 42 reveals some important
findings on incendiary and suspicious fires, based
on currently available data. Suspicious fires (that
is suspected, but not confirmed, as incendiary)
comprise over 40 percent of the total reported as
“incendiary or suspicious.” This, together with
the large percent of fires of “unknown” cause,
suggest the need for better arson detection
methods and training.

Incendiary devices are listed as the source of
ignition relatively infrequently, 5 percent (10
percent). These fires do not account for much of
the losses. The most common source of ignition
is a match or other flame. However, the “un-
known" source of ignition is listed for a sub-

Table 42. CHARACTERISTICS OF INCENDIARY/SUSPICIOUS FIRES
IN RESIDENTIAL OCCUPANCIES—California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deaths Injuries Dollar Loss
California Ohio California Ohio California  Ohio Calitfornia Ohio
Fire Characteristics Percent
Typa of Fire:
Iriceridiary, not civil
disturbance .......... 57 54 75 33 44 50 48 48
Suspicious not civil
disturbance .,........ 42 45 25 67 55 50 51 51
Incendiary, during civil
disturbance .......... 0.9 0.6 0 0 0.7 0 0.5 0.2
Suspicious, during civi
disturbance .......... 0.7 c.5 0 0 0 0 0.6 0.5
Total ....viiiiinns 101% 100%  100%  100%  100%  100% 100% 100%
Form of Heat of Ignition: '
Incendiary device .. ... 5 10 15 0 4 8 3 13
Maich ................. 42 33 20 0 26 20 27 18
Other flame ............ 10 30 30 33 16 40 12 40
Cigarette ...,........... 1 1 0 v 2 0.6 1 0.5
Fireworks .............. 1 0.3 0 0 0.7 0 0.4 0.1
Other .......ccovvivnnnn 4 4 0 22 2 7 3 4
Unknown ............... 37 22 35 44 49 25 85 24
Total .............. 100% 100% 100% 99% 100% 101% 101% 100%
Material Ignited:
Gasoltne ............... 5 8 10 22 6 9 5 9
Kerosene .............. 1 3 0 0 0.7 3 0.7 -]
Other flammable liquid . 9 6 55 ] 10 6 15 7
Paper ................. 14 14 0 0 9 8 6 4
Wood ..... e 10 22 0 11 1 26 12 24
Fabric ................. 27 21 16 33 21 18 17 16
Other .......cvvvvivnn., 19 15 5 0 19 17 14 16
Unknown ........... e 15 11 15 33 24 14 31 20
Total .............. 100% 100%  100% 99%  101%  101% 101% 101%
Total Number' ............ 4,871 2,107 20 9 287 315 $16,468 $8,774

! Reported fire incidents shown do not include all fires attended by fire departments, Estimated completeness is on the order of

90 percent for California and 50 percent for Ohio (Reference 11),

NOTE; Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less

than two were rounded to the nearest tenth of a percent.
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stantial proportion of these fires, 37 percent in
California, 22 percent in Ohio, and some of these
may be from incendiary devices.

Gasoline, kerosene, and other flammable
liquids are seldom listed as the material first
ignited. Only about 16 percent of these fires list
flammable liquids as the material first ignited.
Paper is used slightly less often. Fabric and wood
are high: 37 percent (43 percent). This may be
due to misreporting, since wood and fabric may
be the second material ignited, not the first. This
is something to be checked in the future.

RESIDENTIAL ELECTRICAL
DISTRIBUTION FIRES

Residential fires involving electrical distribution
equipment constitute 7 percent of the residential
total. A variety of electrical components is in-
cluded in the electrical distribution category:
fixed wiring, lamps and lighting fixtures, cords
and plugs, switches and outlets, light bulbs, and
so forth. Light bulbs are somewhat different from
other items in the category and should perhaps
be placed in a separate class. If a fire originates
from an electrical rather than a light bulb mal-
function, it should not be coded as a light bulb
fire, although this practice may not always be fol-
lowed.

Among electrical distribution fires shown in
Table 43, fixed wiring is the most frequent source
in both States, 25 percent of electrical fires in
California, 31 percent in Ohio. “Cords and plugs”
rank second in both States.

Regardless of the particular electrical com-
ponent involved, equipment malfunction is the
principal reported cause of electrical fires, 59
percent in California and 77 percent in Ohio.
“Short circuit” is the most frequently reported
malfunction, 37 percent (56 percent) of all fires.
According to the data, overloaded circuits are
much less frequently cited, although still im-
portant. However, overloads produce heating
which might be reported as a short circuit. Many
fire officers have raised caution flags about the
accuracy of the reporting of the precise cause of
electrical fires.

In California ““combustibles too close to heat”
is a frequent specific cavse for lamp and fixture
fires (19 percent) and also for light bulb fires

96

(27 percent). Although in Ohio “improper con-
tainer” is most frequently reported for light bulbs,
much of this difference may be due to differing
interpretations of the codes or to encoding
error.

RESIDENTIAL FIRES INVOLVING
APPLIANCES

Characteristics of fires involving “appliances,”
which account for 7 percent of the residential
fires, are shown in Table 44 by appliance type
and caus2. “Appliances” here include TV's, dryers,
washing machines, irons, electric blankets, and
assorted other items. Appliances used in cooking
(e.g. ovens, stoves, deep-fat fryers) and heating
(e.g. portable space heaters), air conditioners, and
refrigerators are covered elsewhere under those
separate headings.

The data in the table indicate that dryers are
the appliance in this category most frequently
involved in residential fire, 32 percent in Cali-
fornia, 38 percent in Ohio. Television and radio
fires occur second most frequently, 26 percent
(29 percent), but are most frequent in dollar loss
by far. TV and radio fires also accounted for most
of the small number of deaths resulting from
“appliance” fires,

Malfunctions are reported as the ignition factor
for 60 percent (73 percent) of the appliance fires.
The appliance category with the greatest propor-
tion of fires reported due to malfunctions is TV/
radio, 85 percent (89 percent). The appliance
category having the greatest proportion of misuse
reported is “portable appliances producing heat”
{(such as irons), 34 percent (33 percent).

For all appliance fires except those involving
dryers, short circuits are reported as the principal
type of malfunction. As noted when discussing
electrical distribution fires, this may be a
euphemism for a variety of electrical problems.
For appliance fires involving dryers, “worn out
or lacking maintenance” and ““automatic control
failure” are cited more frequently than short
circuits.

As with previous categories such as heating
and electrical distribution, ‘“combustibles too
close” (California) and “improper container”
(Ohio) are the most common forms of reported
misuse of appliances=.
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Table 43. ELECTRICAL DISTRIBUTION FIRES IN RESIDENTIAL OCCUPANCIES
BY ELECTRICAL COMPONENT AND IGNITION FACTOR—
California (CFIRS 1975), Ohio (NFIRS 1976)—Continued

Electrical Fixed Lamps, Cords, Switch, Light
Component Wiring Fixtures Plugs Outlets Bulbs Other
California Ohio California Ohio California Ohio California Ohio  California  Ohio Calitornia Ohio
Ignition factor Percent
Mechanical Failure, Malfunction:
Short circuit ................ 51% 64% 24% 39% 52% 59% 48% 63% 12% 18% 13% 59%
Part failure, leak, break ...... 5 2 5 2 3 1 9 3 0.6 2 4 2
Lack of maintenance, worn out 4 3 5 0.5 1 3 4 0.8 2 0 2 1
Automatic control failure . . ... 0.4 0.2 0.3 0 0.7 0 0.6 0 0 0 0.3 2
Other malfunction ........... 12 17 8 12 12 17 12 17 3 11 13 19
(Subtotal Mech. Failure) . ... (72) (86) (42) (53) (79) (82) (73) (83) (18) (31) (33) (82)
Design, Construction, Installation
Deficiency .................. 10 5 8 14 4 3 8 3 12 8 3 4
Misuse or Operational Deficiency:
Misuse of heat of ignition . ... 0.5 0.7 5 3 08 2 0.2 2 9 8 0.5 0.7
Improper container for
flammable material ........ 0 0.2 0 4 0 1 0 0 0 25 0 0.7
Combustible too close to heat . 0.4 0 19 5 1 0 0.8 0 27 6 0.7 0
Other misuse of material .
ignited ........ ... ... ... 0.5 0 5 5 0.9 1 2 2 2 0 0.8 2
Overloaded ................. 3 4 2 2 7 7 2 5 0.6 0 2 4
Unattended ................. 0.2 0.2 3 3 0.3 0.4 0.2 2 2 0 0.5 0
Accidentally turned on, not
turned off ................ 0.1 0 3 3 0.3 0.4 0.3 0 4 2 0.3 2
Other operational deficiency .. 3 1 3 6 0.9 1 2 2 8 9 2 2
(Subtotal Misuse) .......... (8) (6) (40) (30) (12) (13) (9) (12) (53) (49) (7) (11)
Other ....... ettt reraea 10 1 10 3 5 1 10 0.9 16 6 57 0.7
Unknown ..............c00ens. 0.1 2 0 0 0.4 1 0 0.9 0.6 6 0 3
Total Percent of Fires .......... 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Total Number of Fires® ......... 837 426 375 199 4 269 482 108 179 65 743 302
Total Number of Deaths ....... 0 2 2 1 5 3 2 2 1 0 0 1
Total Number of Injuries ........ 52 68 18 19 62 39 18 16 6 6 34 37
Total Dollar Loss in Thousands .. $3,157 $3,594 $1,105 $729 $2,747 $1,197 $923 $618 $671 $186 $1,488 $2,022

1 Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order of 90 perceni for California and 50 percent for
Ohio (Reference 11).

NOTE: Some column totals may not equal 100 percent or the sum of their elemen's due to round-off error. Percentages less than one were rounded to the nearest tenth
of a percent, The percent of fires involving light bulbs and improper containers may result from misinterpretation of codes or encoding errors,
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Table 43 cont’d. ELECTRICAL DISTRIBUTION FIRES IN RESIDENTIAL OCCUPANCIES

BY ELECTRICAL COMPONENT AND IGNITION FACTOR—

California (CFIRS 1975), Ohio (NFIRS 1976)

Total Total Total
Fires Deaths injuries Dollar Loss
California Ohio California Ohio California Ohio California Ohio
Ignition factor Percent
Mechanical Failure, Malfunction:
Shortcircuit .......oviiiii 37% 56% 30% 11% 41% 55% 43% 55%
Part faiture leak, break ........... 5 2 0 0 1 0 2 03
Lack of maintenance, worn out . ... 5 2 0 ¢] 2 2 3 2
Automatic controt failure ......... 0.4 0.5 0 0 0 0 1 0.3
Other malfunction ............... 1 16 30 67 13 22 14 28
(Subtotal Mech. Failure) ..... (59) (77 (60) (78) (56) (79) (63) (86)
Design, Construction, Installation
Deficiency .............ooov0 R 7 6 10 11 15 6 7 3
Misuse or Operational Deficiency:
Misuse of heat of ignition ...,..... 2 2 10 0 2 0.5 1 0.8
Improper container for flammable
material ............... e 0 2 0 0 0 3 0 1
Combustible too close to heat . .. .. 4 1 10 0 2 0.5 3 0.1
Other misuse of material ignited ... 2 1 0 0 2 0.5 3 0.2
Overloaded . .................... 3 4 0 0 5 4 4 3
Unattended ..................... 0.7 0.7 0 0 1 0.5 0.4 0.3
Accidentally turned on, not
turned off .................... 0.7 1 0 0 0.5 0 03 0.7
Other operational deficiency ...... 2 2 0 0 0.5 2 2 2
(Subtotal Misuse) ........... (15) (14) (20) (0) (12) (11) (13) 8)
Other ...t i et it 20 2 10 1 16 3 17 0.9
Unknown ...........cciviiiiiiiin, 0.1 2 0 0 0.5 0 0 2
Total Percent of Fires ............. 101% 101% 100% 100% 100% 99% 100% 100%
Total Number of Fires* ........... .o 3,357 1,369 - - —_ —_ —_ -
Total Number of Deaths ............ — —_ 10 9 —_ — —_ -—
Total Number of Injuries ........... — —_ —_ — 190 185 —_

Total Dollar Loss in Thousands ...... _
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Table 44. APPLIANCE FIRES IN RESIDENTIAL OCCUPANCIES BY APPLIANCE
TYPE AND IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)—Continued

Portable
Appliance Type TV, Radio Appliance Washing
Dryer Phonograph Producing Heat' Machine Other*
California Ohio Calitornia Ohio Calitornia Ohio California Ohio California Ohio
Ignition Factor Percent
Mechanica! Faiture, Maifunction:
Short circuit .............. e 8% 14% 46% 58% 28% 33% 32% 39% 20% 37%
Part failure, leak, break ........... 7 4 14 5 5 2 14 7 7 4
Lack of maintenance, woinout ...... 12 15 3 3 6 2 13 4 5 5
Automatic control failure .......... 8 16 0 0.9 5 1 1 1 1 3
Other malfunction ................ 1" 16 23 22 13 18 17 20 14 17
(Subtotal Mech. Fallure) ....... (47) (66) (85) (89) (57) (65) (76) (72) (47 (67)
Design, Construction, Installation
Deficioncy ........ovvivvennan . 4 2 2 0 2 0.8 0.8 1 3 3
Misuse or Operational Deficiency:
Misuse of heat of ignition .......... 1 2 0.5 0 10 4 1 3 5 (<]
Improper container for flammable
~material ..... e R 0.1 6 0 0.9 0 4 0.4 0 0 3
Combustible too close to heat ...... 6 2 0.5 0 1 3 1 0 4 0.5
Other misuse of material ignited .... 8 4 0.3 1 5 4 3 1 2 6
Overloaded ................. e 3 3 1 09 0.6 2 6 1 3 2
Unattended ................c00nun 2 4 0.6 0.9 7 10 0.8 0 2 3
Accidentally turned on, not
turned off ... ..o i, 0.2 0 0.3 0.6 9 7 0.4 0 2 2
Other operational deficiency ....... 6 6 3 1 3 0 2 4 3 3
(Subtotal Misuse) ............. (27) (26) (6) (6) (34) (33) (16) (19) (21) (27)
Other ... ittt i it 22 2 7 0.6 7 0 7 3 29 0
Unknown ..........cvvune Cieeieanes 0.1 ) 0.1 4 0 0.8 0.4 5 0.3 2
Total Percent of Fires .............. . 98% 100% 100% 100% 102% 100% 100% 100% 100% 99%
Total Number of Fires® .............. 978 459 785 347 310 129 244 74 733 206
Total Number of Deaths ......... 2 0 4 7 1 0 0 0 0 0
Total Number of Injuries ............. 24 25 23 43 31 12 1 3 44 29
Total Dollar Loss in Thousands ..... .. $555 $353 $1,576 $1,068 $931 $279 $70 $60 $1,133 $605

! Includes electic blankets, steam irons, and other appliances producing controlled heat. Portable cooking equipment contained in Table 35.
? Includes vacuum cleaners, motors, generators, electric hand tools, portable appliances not producing heat, and unknown equipment.
3 Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order of 80 percent for California and 50 percent for

Ohio (Reference 11).

NOTE: Some column totals may not equal 100 pecent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth

of a percent.
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Table 44 cont'd. APPLIANCE FIRES IN RESIDENTIAL OCCUPANCIES BY APPLIANCE
TYPE AND IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)

Total Total Total Dollar Loss
Fires Deaths Injuries in Thousands
California Ohio California Ohio Calitornia Ohio California Ohio
Ignition Factor Percent
Mechanical Failure, Malfunction:
Short circult ... 24% 34% 0% 14% 30% 29% 31% 38%
Part failure, leak, break .... 9 5 0 0 2 8 6 3
Lack of maintenance, worn
out L i, 7 8 0 0 3 4 2 3
Automatic control fallure ., .. 4 8 0 0 6 7 4 4
Other malfunction .......... 16 18 43 57 15 29 15 24
(Subtotal Mech. Failure) . (60) (73) (43) (71) (55) (79) (58) (71)
Design, Construction,
Installation Deficiency ...... 3 2 14 0 0 0 4 (]
Misuse or Operational
Deficiency:
Misusé of heut of ignition ... 3 2 0 0 3 2 4 2
Improper contalner for
flammable material ....... 0.1 3 0 0 0 2 0 3
Combustible too close to heat 3 1 0 0 4 0 5 0.5
Other misuse of material
ignited ........... ... . 4 3 14 0 15 7 6 3
Overloaded ............... 2 2 0 0 0 2 1 0.5
Unattended ............ 2 3 0 0 3 3 4 4
Accidentally turned on,
notturnedoff ............ 2 1 0 0 7 0 3 4
Other operational deficiency . 4 3 o 0 2 4 4 4
(SUbtotal' Misuse) ..... . (20) (21) (14) (0) (33) (19) 27) (21)
Other ......ivviviiiiiinnn, 17 1 29 0 1 0.9 12 1
Unknown ......... he e 0.2 4 0 29 0.8 2 0 6
Total Percent of Fires ....... 99% 100% 100% 100% 102% 101% 101% 100%
Total Number of Fires® ....... 3,050 1,215 -— — - — — -
Total Number of Deaths .. ..... —_ —_ 7 7 — —_ — —
Total Number of Injuries ...... -— —_ —_— — 123 112 — —
Total Dollar Loss in Thousands - -_ — -— —_ — $4,265 $2,365




Table 45. RESIDENTIAL FIRES CAUSED BY CHILDREN PLAYING LISTED
BY IGNITION CHARACTERISTIC—California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deaths Injuries Dollar Loss
California Ohio Callfornia  Ohjo California Ohio Californla Ohio
Ignition Characteristic Percent
Form of Heat of Ignition:
Matches ... ...c.vvun, 56 68 67 50 62 69 66 64
Lighter ...........c.00 8 13 0 0 6 15 1 13
Candle .. .....ivnvvnen 6 4 0 0 10 3 9 9
Fireworks ., ...c..ovvvu i 0 0.9 0 0 0 0.5 0 0.9
Gas fueled equipment . ... 5 3 a3 0 6 1 2 1
Electrical equipment .. ... 3 1 0 33 3 3 0.6 1
Other ...oo v viianss 7 8 0 0 13 8 7 12
Unknown ........covuve 18 2 0 i7 2 0.5 4 9
Total v 105% 100% 100% 100% 102% 100% 100% 100%
Area of Origin:
Bedroom ......... .. uus 35 48 67 67 49 42 45 46
Livingarea ....... .. 0 9 10 0 0 4 17 14 16
Kitchen .....vvviivivian 7 8 0 0 5 7 3 6
Bathroom .............. 3 2 0 0 2 1 2 0.3
Closet ...ovvinivinein, . 5 5 0 0 8 7 9 5
Supply storagé ........ .. 1 4 0 33 08 5 0.3 2
Laundry room ........ 0. 1 2 33 0 7 0.5 1 0.9
Garage .., 8 1 0 n 11 1 9 1
Other ,vovv v, 17 17 0 0 14 20 15 18
Unknown ....oovvvivenin 14 2 0 0 0 0 1 7
Total «..iiiiiinnn, o 100% 99%  100%  100%  101%  101% 99% 101%
Type of Material Ignited:
Cotton or rayon fabric ... a2 41 0 17 30 40 31 34
Man-made fabric ........ 8 14 0 0 11 12 12 18
Other fabric ............ 4 6 33 0 10 8 8 7
Paper ... .. v 13 11 0 33 10 10 14 10
Wood .c.viiviiniiniins 4 8 0 0 3 6 6 12
Natural fiber ............ 2 4 0 0 0.8 7 2 3
Polyester plastic ....... 0 3 0 33 0 1 0 2
Gasoling .........ooevus 3 1 33 0 13 4 3 3
Other ... et 19 11 0 0 16 1 15 8
UnKnown . ...oiviiiceny 15 3 33 17 6 2 10 3
Total ... 100% 100% 99% 100% 100% 101% 101% 100%
Form of Material Ignited:
Mattress .. ..o 17 27 0 0 12 17 8 17
Bedding .......... .00 9 13 67 17 16 13 16 15
Upholstered chair or sofa 6 11 0 0 4 24 10 19
Wearing apparel not
ON POISON ...\ vvvvuy 7 10 0 0 11 11 15 10
Trash ........ Ve 8 8 0 0 0 4 7 4
Roof covering .......... 08 0.5 0 0 0.8 0 2 0.3
Newspaper, etc. ......... 4 4 0 33 4 < 6 4
Curtain, drapery ........ 3 3 0 0 2 1 3 2
Fuel vvovevnvennns 3 0.6 33 0 12 4 2 2
TOoy +.ovn. R 3 1 0 33 0 1 1 0.4
Box, carton, bag ........ 2 2 0 0 2 0.5 0.7 0.6
Cooking material ........ 2 0.8 0 0 0.8 0.5 0.2 0.7
Wearing apparel
ONPBISeN . ..vvvvv s 0.3 0.9 0 0 4 3 0.2 04
other ......oovvvviss 34 17 0 0 a3 14 28 16
unknown ..........c.c... 0.4 2 0 17 0 2 1 8
Total cvvovviveninneus 100% 101% 100% 100% 102% 101% 100% 99%
Total Number' ....... ves.. 1,082 1,420 3 6 120 193 $3,197,000 $3,184,000

1 Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order of
80 percent for California and 50 paercent for Ohio (Reference 11),
NOTE: Some column totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less
than one were rounded to the nearest tenth of a percent.
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The accuracy of the reasons for failure of dryers
and other appliances is uncertain. For example,
it is difficult to be certain if the cause of a given
fire in a dryer was due to an overload condition,
fatlure to clean out lint, or a malfunction. This
may be difficult to determine with the investiga-
tive rasources available for most fires.

RESICENTIAL FIRES RESULTING
FROM CHILDREN PLAYING

In the combined data for California and Ohio,
residential fires resulting from children playing
are the seventh most frequently occurring type
of fire. These fires account for 5 percent of all
residential fires. The relative frequency of these
fires by ignition characteristic is shown in Table
45,

Among the highlights of Table 45 is that
matches are the most frequent ignition source
in residential fires caused by childien playing.
Matches were used in 56 percent of fires in this
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category in California, 68 percent in Ohio. Ciga-
rette lighters were second, 8 percent (13 percent).

Residential fires caused by children playing
occur in just about any room, but most frequently
in bedrooms, 35 percent (48 percent). In Cali-
fornia garages are also a frequent location.

Mattresses or bedding are the forms of material
most frequently ignited by children playing, 23
percent (39 percent). In Ohio, upholsiered chairs
or sofas are second (11 percent); in California,
however, trash is second (8 percent). Clothes that
are not being worn at the time is another item
frequently ignited by children.

Relatively few fires caused by children play-
ing ignite clothing worn by children, 8 incidents
in California, 13 in Ohio. Possible reasons for
this surprisingly low number are (1) standards for
making ignition-resistant clothes for children,
which were initiated about 1970, may be having
significant effect; and (2) clothing ignitions are
traditionally under-reported to the fire service. In
many cases the child is rushed immediately to the
hospital without calling the fire department.




Section X

City by City Fire Data

Up to this point, we have discussed statewide
and national results. But the fire problem varies
in its detail from community to community, and
each must consider its own problems and estab-
lish its own priorities. Setting the priorities for
solving problems in each community is the heart
of master planning for fire protection.”

Many communities also are interested in know-
ing how their fire experience compares to others,
both in specific areas and overall. It is also
important from a national perspective to know
how diverse the problem is from place to place,
to aid in developing appropriately responsive
programs. And it is also important to identify
communities that are performing exceptionally
well. Why have they been successful? Can their
techniques be transferred to other communities?

For all of these purposes, the fire problem re-
quires looking at the data community by com-
munity and not just aggregating at the State
or national levels. This section describes the
statistical differences in fire and loss rates among
Ohio cities and among seven of the cities using
the NFPA Uniform Fire Incident Reporting System
(UFIRS). (As mentioned earlier, this was the data
available for this study; a broader base is expected
in future years.) The comparisons were made first
according to major occupancy type, and then in
more detail for residential fires. There is a risk
in doing this. The rate comparisons are affected
by differences in reporting among the various
communities. In addition, the numbers of fires,
deaths, and injuries, and the dollar losses in the
city tables are, of course, much fewer than in the
previous State tables. This means that the preci-

38 Urban Guide for Fire Prevention and Control Master Plan-
ning, prepared by the Mountain View and Los Angeles City Fire
Departments and the Mission Research Corporation (Washing-
ton, DC: Government Printing Office 1977), Fire Administration
Grant No. NFPCA-75006.
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sion at the city level will be much lower than at
the State level, as noted in Section V, page 59 and
discussed more fully in Appendix VI. This lower
precision in turn lessens the confidence in the
inferences that can be drawn from the data.

There are important differences between com-
munities which affect fire rates and losses, and
which are beyond control of the fire service or
even the community. Ideally, comparisons should
be made only between cities with similar ““un-
controllable” conditions. The question of which
factors should be used to group like communities
is currently being investigated by NFPCA, NFPA,
and others.

SUMMARY OF CITY BY CITY FIRE DATA

Although the first year's data from NFIRS for
the Ohio cities is known to be incomplete, we
will discuss it here anyway, to illustrate the types
of inter-city analyses that can be made. The data
on the absolute numbers of fires and their rates
per capita (Tables 46, 47 48) do not accurately
indicate the fire performance of the cities in-
volved. However, the numbers of fires shown
indicate the size of the samples we worked with.
They are non-randcm samples but are sufficiently
large that they do indicate the broad characteris-
tics of the fire picture in these cities with reason-
able accuracy. The information on percent of
residential fires by cause (Table 48) is likely to be
closer to the mark than either the absolute
numbers of fires or the fire rates.

Tables 46 and 47 summarize fire incidents and
losses by major occupancy category for each of
the 20 largest Ohio cities. These are also the
Ohio cities designated as ““central cities’” by the
Bureau of Census. All have a population over
50,000. The remaining Ohio communities are
shown only as totals for two groups: 25,000-
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Table 46.

REPORTED FIRES AND FIRE LOSSES BY COMMUNITY AND
TYPE OF OCCUPANCY

Non-Residential Mobile Outside Doliar
Population Residential Structure Property Property Total Total Total Loss in
Community (Source of Data) Es\t{imate Fires Fires Fires Fires Fires Deaths  Injuries Thousands
ear
(vear) Number Reported'

NFIRS States:

California (1) ........coviiiiiiiann 21,185,000 (75) 46,585 21,832 29,588 118,150 216,155 423 4,936 $209,091

Ohio (2) ... vviiiii it ianeen 10,759,000 (75) 16,970 7,443 13,449 29,962 67,824 272 4,004 $144,317
Ohio Communities (2): (73)

Cities over 200,000 persons ......... 2,499,113 7,102 3,186 5,533 13,281 29,102 95 1,366 $ 33,450
Cleveland ............cviiivnns 678,615 1,737 1,060 1,718 4,912 9,427 28 217 9,614
Columbus ............ccviiivnnnn 540,933 1,456 430 1,205 2,823 5,914 23 362 5,075
Cincinnati ...........ocvvuvviinnn 426,245 1,423 478 946 1,942 4,789 16 220 5,779
Toledo ...vvviiii i 377,423 1,024 655 673 1,966 4,318 10 196 5,350
AKION . i v it i 261,520 693 237 388 363 1,681 10 107 3,350
Dayton ........ccoiviiiiiiniants 214,377 769 326 603 1,275 2,973 8 264 4,382

Cities 50,000-200,000 persons ........ 1,052,049 1,426 523 945 1,740 4,634 11 415 8,562
Youngstown ....................n 133,452 170 52 73 20 315 3 43 1,391
Canton ... .o i e 106,897 127 48 15 35 225 3 46 883
Parma ....... ..ot 101,482 59 24 61 10 154 1 14 489
Loraln ...t e 79,025 114 47 101 331 593 2 30 869
Springfield ...................... 78,032 154 93 150 240 637 0 33 177
Kettering ................... e 72,051 57 12 52 162 283 0 26 208
Lakewood ............ciiiiuinnn 67,865 91 37 63 139 330 0 22 426
Hamilton ................. .. ..., 66,195 119 57 93 345 614 0 32 1,615
Euclid ......coiiiiiiiiii i 66,108 69 20 66 226 381 0 22 40
warren ... ... e 62,118 46 12 25 14 97 0 0 193
Mansfield .................. Ceeae 56,638 88 19 65 5 177 0 19 m
Cleveland Heights ............... 56,071 82 18 40 1 141 0 21 286
Elyria ........ e 63,853 95 31 65 156 347 2 71 516
Lima ... e e 52,262 155 53 76 56 340 0 36 698

Cities 25,000-50,000 persons ........ 1,012,674 1,525 592 1,357 2,436 5,910 14 404 9,096

Communities under 25,000 persons ... 6,179,535 6,809 3,096 5,512 12,326 27,743 150 1,801 91,698

UFIRS Cities (3):

Total UFIRS Cities ................. 2,513,956 6,594 3,108 4,938 14,238 28,878 58 1,125 $ 29,004
Jacksonville, FL ................. 579,669 (76) 1,408 335 702 3,808 6,253 1 117 11,225
Denver, CO? .......cciivivvnnn. 623,700 (76) 1,367 865 1,137 3,250 6,619 15 145 4,468
Kansas City, MO ................. 486,500 (75) 1,524 926 1,051 2,831 6,332 10 335 4,951
Tueson, AZ ... ... i 305,200 (76) 698 318 730 1,656 3,402 4 131 4,323
Wichita, KS ...........coovvvnnen 265,455 (76) 556 284 755 1,478 3,073 10 180 1,322
Syracuse, NY ..........coivunnnn. 185,000 (76) 813 241 378 671 2,103 8 167 —3
Madison, Wl .............civenen 168,432 (75) 228 139 185 544 1,096 0 50 2,715

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order of 80 percent for California and 50 percent for
Ohio (Refarenca 11). For the cities shown the degree of completeness varies from one population group to another, with the larger cities tending to have greater completeness.

Care shouid be taken, therefore, in comparing these cities.
2The Denver Fire Department has jurisdiction over Denver city and county.
*The total dollar loss for the UFIRS cities excludes Syracuse, which does not record that infarmation.
SOURCE: (1) 1975 CFIRS, (2) 1976 NFIRS, (3) 1978 UFIRS, except Kansas City which was May 1975-April 1976.
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Table 47. RATE OF REPORTED FIRES AND FIRE LOSSES BY COMMUNITY AND
TYPE OF OCCUPANCY

Non-
Residential Mobile Outside
Community (Source of Data) Population Residential Structure  Property  Property Total Total Total Dollar
Estimate Fires Fires Fires Fires Fires Deaths infuries Loss
(Year)
Rate!
NFIRS States:
California (1) cv.vvviviiveineiiiennn. 21,185,000 (75) 220 103 140 558 1,020 20 233 $ 9.87
ONIO (2) vttt 10,759,000 (75) 158 69 125 278 630 25 372 $13.41
Ohio Communities (2): (73)

Cities over 200,000 persons ............ 2,499,118 84 127 221 531 1,164 38 547 $13.38
Cloveland ........c..oovviiivnnenin, 678,615 156 253 (724 (.38 (320] 14.02
Columbus ... .v.vviiiiiiii 540,933 269 223 2 1,083 @ 669 9.38
Gincinnath ... 426,245 334 222 456 1,124 38 516 13.56
Toledo vttt e 377,423 271 Q7o 178 1 26 519 14.18
AKION ottt a e 261,520 65 51 [148] ! 64 38 409 12.81
Dayton . .oovvonennn 214,377 G359 152 59 1,380 37

Cities 50,000-200,000 persons . .......... 1,052,049 6 50 30 165 440 10 394 .14
YOUNGStOWN ...ttt 133,452 127 39 55 15 * 236 22 322 10.42
Canton .......covvvinnnnn. e 106,897 119 45 33 210 28 430 8.26
Parma .....oovveiiiiniiiiirrines 101,482 (g 24 60 10 152 10 138 4.82
LOrain oottt e 79,025 144 g 8 419 750 25 380 11.00
Springfield .......... e 78,032 197 - Q192 308 816 0 423 2.27
Kettering .........cciiiiiiiinnn, 72,051 79 17 72 225 393 0 361 2.89
LaKeWood . ....v'vveivir s 67,865 134 55 93 5 486 .0 324 6.28
Hamilton vevvoevnneeinnennnn, ... 66,195 180 86 140 G20 928> 0 483 C24.4)
Butlid o ouiit it i 66,108 104 30 100 342 : 0 333 0.61]
Waren .....o.oouviriieinniineneins 62,118 74 19 40 23 0 Y3
Mansfield .........ocvvvvninininen. 56,638 155 34 15 9 313 0 335 13.61
Cleveland Heights .................. 56,071 146 32 71 2] 249 5 5.10
EIVAA « v tivenien e, 53,853 58 121 290 644 @% 9.58
LiMma ..o e 52,262 Qe 101 145 *107 651 0 689 13.36

Cities 25,000-50,000 persons ........... 1,012,674 157 58 134 241 584 14 399 8.98

Communities under 25,000 persons ...... 6,179,535 110 50 89 199 449 = 24 291 14.84

UFiRS Cities (3):

Total UFIRS Cities .......o.vvvvvnrnnns 2,513,956 262 124 196 66 1,149 23 448 $12.45°
Jacksonville, FL ..........ocovvvnin 579,669 (76) 243 58 121 1,079 19
Denver, CO? ... .ovivivinrnnenennns 523,700 (76) 261 G 217 621 1,264 29 377 8.53
Kansas City, MO .................vn. 486,500 (75) 313 * 216 582 Q,302> 21 689 10.18
‘TA;;c;otn, Qé ........................ 305,200 (76) 229 104 9 543 1,115 13 429 14.16

chita, K8 ... .ovviininiininnns 265,455 (76) 0g 107 &@ 557 1,158 8 528 4.98
Syracuse, NY ......oovuinnnnnnnnns 185,000 (76) (439) 130 204 363 1,137 (a3 . =
Madison, Wl ............coeeneenn, 168,432 (75) [135] (0] 297 16.12

! Fires/100,000 persons, deaths/million persons, injuries/million persons, doilar per capita. The reported fire incidents on which these rates are based do not inciude all
flres attended by fire departments. Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Reference 11). For the cities shown the degree
if completeness varies from one population group to another, with the larger cities tending to have greater completeness. Care should be taken in comparing these cities,

2The Denver Fire Department has jurisdiction over Denver city and county,

2 The total dollar loss per capita for the UFIRS cities excludes Syracuse, which does not record that information, and is based on a population of 2,328,956,

SOURCE: (1) 1975 CFIRS, (2) 1976 NFIRS, (3) 1976 UFIRS, except Kansas City which was May 1975-April 1976.

NOTE: Highest rates in each city group are circled; the lowest are enclosed in rectangles.




50,000 population and less than 25,000.* Also
inciuded in the table are data for seven cities in
other States. These have populations ranging be-
tween 168,000 and 580,000 persons and appear
to be comparable in many respects to the six
largest Ohio cities.

Overall rates for California and Ohio are also
shown in Table 24. The California data file did
not identify individual communities and hence
was used only in the aggregate.

There is considerable variation among in-
dividual cities in Ohio within each group. Some
cities are often simultaneously highest in one
respect, such as fire rates, and lowest in another,
such as injury rates. (The highest rates within
each city group have been circled in Table 47,
and low rates are enclosed by a rectangle.) Since
we do not know how accurate the data are,
these comparisons must be taken only as a
starting point for understanding problems and
identifying sources of solutions. Perhaps the first
question for understanding reasons for differences
should be, “Is it a data collection artifact or a
real world difference?”

Variation of Fire Losses
with Community Size

Figure 20 shows a plot of the average fire and
fire loss rates for the four different Ohio popula-
tion groups and also the average for the UFIRS
cities. The patterns are strikingly similar to the
analogous plots from the NFPA 1974 survey,
Figure 3 and Figure 4. The curves for injury and
dollar loss rates agree well in both magnitude
and shape. The death rate curve has the same
U-shape as in the 1974 survey, but with lower
values; this is because Ohio’s average death rate
is well below the national average (see Appendix
IV). The principal difference is in the total fire
rate. The large Ohio cities and the UFIRS cities
have about the same value as in the NFPA survey,
but the rates for the remaining Ohio groups are
about 40 percent to 50 percent smaller. This is
probably due to under-reporting of fires by local
communities to the State in NFIRS for the first

year.

88 values for the under 25,000 group were obtained by re-
moving cities with greater than 25,000 population from the Ohio
data tape. The figures were not obtained by averaging the
values obtained from all cities with less than 25,000 population.
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Comparison by City of
Residential Fire Causes

Table 48 shows the percent of residential fires
within eight major cause categories for each Ohio
and UFIRS city. To the extent that the data are
valid, they suggest problems (and the priorities)
local fire prevention programs might address.
They also indicate how well cities have been
doing relative to various problems, and what
areas may not require additional programs.

Table 48 also shows that the top two or three
problems (i.e. most frequent causes) vary from
city to city. For example, in Cleveland, incendiary,
smoking, and “‘children playing” fires account for
over half of all residential fires. In Columbus, as
in Cleveland, incendiary and smoking related fires
are important, but cooking-related fires are more
important than “children playing.” In Cincinnati,
cooking and smoking dominate with ‘“children
playing” a distant third.

In contrast with the larger cities, as the com-
munity size becomes smaller, heating fires ap-
parently become progressively more important.
For communities under 25,000 population, it is
the principal cause of residential fires; cooking
is second and electrical distribution third most
frequent.

As was done in the previous table, one can also
compare the fire rates among the cities. Table 49
indicates those cities, within each population
group, having the highest and lowest fire rate for
each cause category. Although some cities are
consistently higher than others, the leaders in
each category tend to vary. It would be useful
to see if the cities with low rates for certain causes
have prevention programs aimed at those causes;
or if they have community characteristics tending
to have fewer fires of that type; or if they have
reporting practices that would reduce reporting
of those fires or report them in another category;
or if, in fact, the laws of chance were kind to
them that year.

The average fire rates for each cause category
versus average community size were previously
plotied in Figure 14, page . Except for heating
fires, the largest cities on the average have the
highest rates. The largest differences occurred in
those categories which the analysis in Section IX
showed was dominated by behavior problems
such as equipment misuse, rather than categories
where equipment malfunction dominated.




Figure 20. FIRE LOSS RATES vs. COMMUNITY SIZE —
Ohio (NFIRS 1976) and UFIRS Cities
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Table 48. PERCENT OF RESIDENTIAL FIRES BY COMMUNITY AND CAUSE

Cause of Fire
e ¢ ¥ E§ £ 0§ 22 o3 o .
2 2 & 33 g3 § fa ¥ 3 z
i Population a E @ 28 58 8 @3 >3 = 3 Total
Community (Source of Data) opulatio €2 3 2 3 g poe
(Year) Percent !
NFIRS States:
California (1) ...........covivinn 21,185,000 (75) 19% 13% 13% 10% 7% 7% 4% 6% 9% 1% 99%
Ohio (2) v . vvviicriiniiinninnns 10,759,600 (75) 16 14 13 12 8 7 8 3 10 8 99
Ohio Communities (2): (73)

Cities over 200,000 persons ...... 2,499,113 16 19 7 18 5 5 11 3 10 6 100
Cleveland ...... e 678,615 4 22 4 23 3 2 13 3 15 1 100
Columbus .............coi0en 540,933 17 16 9 19 6 7 9 3 7 7 100
Cincinnati ... .. i, 426,245 27 22 4 10 5 4 14 5 8 1 100
Toledo ... :viiviiiniiiiniiiens 377,423 16 15 12 13 8 8 9 2 1 5 99
AKron ... . iiiiiiiiiiieaen 261,520 19 15 9 13 7 10 9 4 10 6 102
Dayton .............. PPN 214,377 14 20 6 27 5 3 10 2 8 4 99

Cities 50,000-200,000 persons ..... 1,052,049 16 16 10 13 7 8 10 4 8 8 100
Youngstown .......... N 133,452 5 12 8 29 9 4 15 4 8 6 100
[oF: T3] (o1 » I NN 106,897 11 9 6 13 8 8 16 2 3 24 100
Parma ... vt 101,482 17 17 10 3 7 5 12 2 10 17 100
Lorain ...t 79,025 16 21 7 15 3 5 14 6 7 6 100
Springfield ........ i 78,032 18 13 12 10 5 14 10 5 10 2 Q9
Kettering ..... e 72 051 28 11 12 14 11 4 7 2 5 7 101
Lakewood .........civiiieinn 67,865 30 22 12 2 5 4 4 8 10 2 99
Hamilton .......coviviiiiinnne 66,195 18 18 6 13 9 12 7 6 5 7 101
Euclid ..... Cerseciaeaass PR 66,108 25 13 10 10 4 19 1 6 9 3 100
Warren ......... e ra e o 62,118 4 30 4 13 4 7 15 7 4 11 99
Mansfield ........cc00n N 56,638 1 20 8 19 3 6 15 5 6 7 100
Cleveland Heights ..........vu 56,071 17 21 11 5 6 10 9 5 16 1 101
Elyria ......... 53,853 19 16 17 9 6 9 3 1 9 9 98
Lima .......ooovvvtn, AP . 52,262 19 15 12 8 10 10 6 3 10 9 102

Cities 25,000-50,000 persons ...... 1,012,674 21 14 11 10 8 10 7 4 8 8 101

Communities under 25,000 persons. 6,179,535 16 8 20 8 11 8 5 3 1" 10 100

UFIRS Cities (3):

Total UFIRS Cities ...... Cerenes 2,513,956 21 15 10 15 5 5 6 3 10 10 100
Jacksonville, FL .......... AN 579,669 (75) 23 13 11 10 5 5 6 2 1 14 100
Denver, CO* ............0vvvu 523,700 (76) 26 18 10 15 6 5 5 3 6 6 100
Kansas City, MO .....civvenenn 486,500 (75) 10 14 6 23 3 3 4 3 1" 24 101
Tucson, AZ ..... 305,200 (76) 23 1 13 14 8 6 4 4 16 1 100
Wichita, KS ......... e . 265,455 (76) 16 23 17 5 10 ) 9 4 10 0 99
Syracuse, NY .....cviiivnniins 185.000 (76) 27 " 10 19 5 7 7 2 9 2 99
Madison, Wl ............ Cheaee 168,432 (75) 29 17 7 11 4 7 7 6 9 3 100

! The reported fire incidents on which these percentages are based do not include all fires attended by fire departments. Estimated completeness is on the order of 80 percent
for California and 50 percent for Ohio (Reference 11). For the cities shown the degree of completeness may vary from one population group to another. Care should be taken in
comparing these cities.

2The Denver Fire Department has jurisdiction over Denver city and county.

SOURCE: (1) 1975 CFIRS, (2) 1976 NFIRS, (3) 1976 UFIRS, except Kansas City which was May 1975-April 1976.

NOTE: Some totals may not equal 100 percent or the sum of their eloments due to round-off error.
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Table 49. RATE OF RESIDENTIAL FIRES BY COMMUNITY AND CAUSE

Cause of Fire

o » 3 Zm ¥ o g < s]
§ 3 § g% %3 2 Fz o5 o F ny E3 g
Population @ a @ 2 ] Gl 3 7 5 52 oy
Community (Source of Data) cpiiatio £ g2 3 3 58 2
(Yea': Rate!
NFIRS States:
California (1) +vovvvvvinnnnnenn, .. 21,185000(75) 42 29 29 23 16 15 9 13 20 25 220 13 130  $4.45
Ohio (2) vvvivieyivnnnnns viere... 10759,000(75) 26 21 20 20 13 11 13 5 16 13 158 19 218  $5.70
Ohio Communities (2): (73)

Citles over 200,000 persons ........ 2,499,113 45 53 50 15 5 32 9 284 33 336 $5.95
Cleveland ....... G ... 678615 i 60 ﬂi] 38 8 % [256] 34 7.32
Columbus .......... e 540,933 8 44 50 16 9 269 (9 475
Cincinnati ...l ceee., 426,245 B9 72 35 15 6 @ 334 0 354 5.39
ToledO . ..viiiiiiiiiiiaiaiii.. 377,423 : 40 36 @ v 5 30 271 26 268 4.76
L L T ceew 261,520 50 23] 10 27 16 265 38 208 6.3
Dayton ...voiivnninn. 214,377 51 99 18 i 35 9 23 14 (;z%] @3 @Eo)

Cities 50,000-200,000 persons ...... 1,052,049 22 ¥ 9 1 13 6 11 11 136 261 3.5
Youngstown ..........o.iie... ‘ 133,452 7 16 B) 4 19 4 10 127 232 5.19
Canton .. vviiiu s 106,897 18 1 9 9 19 3 4 g% 119 290 3.94
Parma .............. G 101,482 10 10 @ 4+ [ 7 6 58 79 2.36
R . 79,025 23 30 22 4 8 20 3 10 & 144 25 266 5.20
Springfield ............vvuienns 78,032 3% 26 21 9 8 21 9 21 4 197 0 333 1.61
Ketering «...vvvvvreeenrvnins ‘ 72,051 22 11 8 @ 6 4 6 79 e 278 2.33
Lakewood ........ e 67,865 4 29 3 7 6 6 g 13 3 134 0 221 2.05
Hamifton ........ e 66,195 33 32 23 17 21 2 9 12 180 0 317 1.37
[T D 66 108 26, 14 11 5 20 E‘] 9 3 104 0 227
Warren ...l e . 62,118 Q 23 0 [ s 1 5 @ 8 0 2.04
Mansfield ............. e 56,638 32 30 5 9 @ 7 11, 185 0 28 5.88
Cleveland Heights ........ 56,071 25 30 7 9 14 2 7 23 @ 148 0 285 2.35
Elyria coovuulan, e 53,853 28 17 6 2 176 19 5.70
Lima .....ooouvnnn. e 52,262 @ 23 17 10 éé 27 @) o0 4 (02

Citles 25,000-50,000 persons . ...... 1,012,674 3 ' 15 2 11 5 12 151 11 265 4.25

Communities under 25,000 persons .. 6,179,535 17 8 8 12 9 6 3 12 11 110 16 138 6.07

UFIRS Cities (3):

Total UFIRS Cities ............... 2,513,956 5 39 26 40 14 13 15 8 26 27 262 17 259  $3.81
Jacksonville, FL ................ 579,669(75) 55 32 26 24 12 12 14 @ 27 35 243 16 (5.91)
Denver, CO? ............... ... 523,700(76) 68 46 25 40 16 14 15 261 13 170  [1.27]
Kansas City, MO ..... viessiene. 486,500 (75) 43 20 71 10 E] 14 9 34 é 313 21 386 5.0
Tucson, AZ ....... e .. 306200(76) 52 26 29 32 io] 9 37 3 229 7 246 a.27
Wichita, KS ............. ceie..  265455(76) 34 48 1] 0 I : 200 26 324 1.89
Syracuse, NY ...... e . 185 000 (76) (49 (42 (84 (31 (32) (41) 8 @39 (43 =’
Madison, WI ....., e 168,432(75) 40 [23] [iOf ©] 10] 8 [12] 4 s} [B] 148 3.13

! Fires/ 100,000 persons, death/million persons, injurias/million persons, dollar loss per capita, Reported fire incidents do not include all fires attended by fire departments.
For the cities and States shown the degree of comepleteness varies.
2 The Denver Fire Department has jurisdiction over Denver city and county.
*The total residential dollar loss per capita for the UFIRS cities excludes Syracuse, which does not record that information, and is based on a population of 2,328,956.
SOURCE: (1) 1975 CFIRS, (2) 1976 NFIRS, (3) 1976 UFIRS, except Kansas City which was May 1975-April 1976.
NOTE: For each cause, the highest rates in each city group are circled; the lowest are enclosed in rectangles.




Section XI

Causes of Non-Residential Fires

This section discusses the causes of non-resi-
dential fires and fire losses for Ohio and Cali-
fornia. The first subsection summarizes the re-
sults for eight major non-residential structure
occupancy classes. This is followed by a detailed
breakdown into the more detailed types of
properties within each occupancy class.

As is the case for residential fires, it is neces-
sary to identify for each State the property types
that have the most fire losses, and their causes,
since they vary somewhat from State to State and
occupancy to occupancy. Although fire losses for
each property type are presented, comparison
of relative risk for each was not possible be-
cause that would require knowledge of the num-
ber of structures or of total property value, which
for the most part was not available.

The leading properties and causes are generally
the ones where most fire prevention efforts
should be placed to achieve further reduction in
losses. There are, however, exceptions. The
general cost-effectiveness principle is that one
should consider investing in programs likely to
give the greatest loss reduction per dollar spent.

In interpreting the tables, it should be recalled
that many industrial fires attended by industrial
fire brigades are not reported to fire departments.
Thus, the data here only represent the part of the
problem addressed by public agencies.

SUMMARY OF CAUSES
OF NON-RESIDENTIAL FIRES

Table 50 summarizes the causes of California
and Ohio fires for the eight major 901 non-
residential occupancies. Highlights of the table
are discussed below.

In both States, incendiary or suspicious fires
are by far the principal cause of non-residential
fires, injuries, and dollar loss. Electrical distribu-

1

tion ranks second as the cause of fires and dollar
loss.

There are few non-residential fire deaths rela-
tive to residential fire deaths in both States. The
ones which occurred are distributed across
several categories of causes.

The leading cause categories for fires for each
major non-residential occupancy type are listed
below. The list applies amazingly well both to
California and Ohio, adding to the face validity
of the results. More than one cause is listed when
one alone did not dominate.

—Cooking (mostly in res-
taurants); Incendiary or
Suspicious

Public Assembly

Education —Incendiary or Suspicious
in day schools

Institutions —Smoking; Incendiary or
Suspicious

Stores and Offices —Incendiary or Suspicious;
Electrical Distribution
—eElectrical Distribution
(mostly from fires in the
power industry)
Manufacturing —Many assorted causes
Storage -—Incendiary or Suspicious

Vacant, Construction—Incendiary or Suspicious

Basic Industry

Prevention programs should be targeted es-
pecially against these causes. It is clear that dif-
ferent problems must be focused on in different
types of properties.

DETAILED CHARACTLERISTICS
OF NON-RESIDENTIAL FIRES

More details on the causes of California and
Ohio non-residential occupancy fires are pre-
sented in this section. For each occupancy cate-
gory, some prevention thoughts are presented in
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Table 50. FIRES IN NON-RESIDENTIAL STRUCTURES BY PROPERTY TYPE
AND CAUSE—<California (CFIRS 1975), Ohio (NFIRS 1976)—Continued

Qccupancy Type Public Storage, Basic
Assembly Education Institutions Offices Industry
California Ohio Californla Ohio California Ohio California Ohio California Ohio
Cause Percent of Fires Within Each Occupancy Type
Incendiary/Suspicious .. .. 21% 23% 58% 55% 27% 24% 18% 19% 6% 17%
Electrical Distribution .... 10 13 5 6 7 5 20 15 47 19
Open Flame, Spark ...... 5 3 9 1 11 9 6 4 4 11
Smoking .. ... e 8 8 8 13 26 33 8 9 2 3
Exposure ..........c.... 2 2 1 0.7 4 0.2 4 3 6 1
Cooking ............00s 26 24 2 2 0.4 4 2 2 0.9 1
Appliances ............. 3 3 2 4 9 10 8 2 5
Heating ................ 6 6 2 4 8 3 6 8 4 15
Flammable Liquids ...... 1 0.6 1 0.7 0.7 0.2 4 3 4 4
Children Playing ........ 0.8 1 4 3 0.2 1 0.8 2 0.9 0
Natural ,............... 0.4 2 0.7 2 0.6 1 1 1 3 3
Air Conditioning,

Refrigeration .......... 3 3 0.9 1 1 2 3 2 0.7 2
GAS ... 0.4 0.1 0.2 0 0.1 0.2 0.6 1 2 2
Explosives, Fireworks .... 0.3 0.4 0.1 0 0 0 0.3 0 0.5 0
Other Equipment ........ 1 1 1 3 2 2 2 4 7 9
Other Heat ............. 1 3 0.5 2 0.7 1 2 4 2 3
Unknown ............... 12 7 9 6 7 4 13 12 9 4
Total Fires ............. 101% 100% 99% 101% 99% 99% 101% 101% 101% 99%

Number Reported?
Total Fires ............. 3,057 783 1,693 271 2,239 474 4,381 1,056 1,278 96
Total Deaths ........... 1 0 0 0 5 3 7 7 1 0
Total Injuries ........... 140 100 57 24 84 85 142 338 41 15
Total Dollar Loss
(in thousands) ........ $15,339 $6,976 $6,332 $2,217 $1,973 $1,199 $20,756 $16,068 $2,848 $880

1 Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is on the order of 90 percent for California and 50 percent for
Ohio (Reference 11).
NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded tc the nearest tenth of a percent.
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Table 50 cont’'d. FIRES IN NON-RESIDENTIAL STRUCTURES BY PROPERTY TYPE

AND CAUSE—California (CFIRS 1975), Ohio (NFIRS 1976)

Vacant, All Non-Residential
Occupancy Type Manufacturing Storage Construction Other Occupancies
California Ohio California Ohio California Ohio California Ohio California  Ohio
Cause Percent of Fires Within Each Occupancy Type
Incendiary/Suspicious . 11% 7% 22% 28% 46% "M% 1% 29% 23% 29%
Electrical Distribution ..... 9 7 5 7 2 0.5 4 5 12 8
Open Flame, Spark ...... 6 9 18 7 15 5 30 1 9 6
Smoking ......... .0l 5 6 6 5 8 2 9 5 8 8
Exposure ............ - 5 3 12 7 4 2 22 8 5 4
Cooking ..... e 3 2 1 0.6 0.7 0.3 0.6 0.9 5 4
Appliances .............. 8 6 2 1 04 0 0.3 0.5 5 3
Heating ................. 5 7 3 6 1 1 4 1 4 6
Flammable Liquids ....... 7 8 3 4 2 0.2 1 0.5 3 3
Children Playing ......... 1 0.6 5 10 4 6 3 11 2 5
Natural ................. 5 8 2 4 0.4 0.3 0.3 2 2 3
Air Conditioning, Refrigera-
tion ... . oo, 1 0.6 0.2 0 0.1 0.1 0.2 0.5 1 0.9
GaAS i 2 3 0.4 0.6 0.2 0 0.2 0 0.7 0.8
Explosives, Fireworks .... 0.2 0 1 04 0.3 0 0.3 0.5 0.4 0.2
Other Equipment ......... 12 20 2 2 1 0.5 0.6 0.5 3 4
Other Heat .......... e 3 5 3 4 3 3 2 2 2 4
Unknown ,........ e 18 3 18 16 12 7 13 15 13 11
Total Fires ............. 101% 100% 99% 103% 100% 99% 102% 100% 98% 100%
Number Reported!
Total Fires ............. 2,925 909 4,546 2,771 1,079 866 634 217 21,832 7,443
Total Deaths ............ 12 0 6 5 0 1 0 0 32 16
Total Injuries .....,..... 367 211 197 386 41 93 5 3 1,074 1,255
Total Dollar Loss
(in thousands) ......... $19,324 $16,003 $15,527 $22,380 $1,329 $1,300 $224 $209 $83,651 $67,233




Table 50 cont'd. FIRES IN NON-RESIDENTIAL STRUCTURES BY PROPERTY TYPE
AND CAUSE—California (CFIRS 1975), Ohio (NFIRS 1976)

vLL

Total Total Total Dollar Loss
Fires Deaths Injuries in Thousands
California Ohio California Ohio California Ohio California Ohio
Cause Number Reported!
incendiary/Suspicious ............. 4,957 2,166 4 6 192 257 $24,589 $16,087
Electrical Distribution ............. 2,568 572 i 1 55 130 7,922 8,674
Open Flame, Spark ......... Ceeaan 1,946 475 2 1 39 44 3,263 3,331
Smoking ......viiiiiiiiii i 1,837 574 3 1 75 37 3,594 634
Exposure ..........¢coiviiniieinnn 1,167 513 5 0 28 43 4,490 1,358
Cooking ......viiiiiiriiiieaas 1,160 280 0 0 34 46 1,587 1,045
Appliances ....vciviieiianian 1,115 253 0 0 31 29 2,247 749
Heating ..........ccvcvnnt, e 903 426 3 0 54 55 3,419 2,722
Flammable Liquids ................ 658 221 9 0 63 3 3,569 2,324
Children Playing .........ccovvunn 477 389 0 2 32 22 1,078 684
Natural ....., 380 237 0 0 26 174 872 4,109
Air Conditioning, Refrigeration ...... 302 65 0 0 5 7 611 134
GBS . i e 148 56 1 3 14 14 3,022 1,540
Explosives, Fireworks ............. 84 16 0 0 1 3 124 25
Other Equipment ......... Ceereene . 751 311 0 0 34 56 4,567 2,390
Other Heat ................. heees 451 266 0 0 16 49 644 835
UnKNROWN L. . iieniiiieinnnnencnnes 2,928 823 4 2 375 258 18,055 20,595
Number Reported!

Total FIreS ...........evvvvvvnnns 21,832 7,443 - - — — - -
Total Deaths ......... et — —_— 32 16 —_ — — —
Total Injuries ........covvvvnnenn, —_ - _ _ 1,074 1,255 —_ —_

Total Dollar Loss (in thousands) .... -— - — —_ — —_ $83,6!

(4]

1 $67,233




the California sections. Since the profiles for Ohio
are generally similar, many of the same com-
ments would apply there.

California Fires
in Public Assembly Properties

Table 51 shows that eating and drinking es-
tablishments (restaurants, taverns, etc.) have over
half of the fires and dollar losses among fires
in public assembly places. The most common
cause of fire in these eating and drinking places
is cooking (40 percent), followed by incendiary
or suspicious (12 percent), and electrical distribu-
tion (10 percent). However, the major dollar
losses in public assembly fires are not from the
most frequent cause (cooking), but are from
incendiary or suspicious fires in eating and drink-
ing places. “Unknown’ cause is second for dollar
loss, again mainly for eating and drinking places.
Electrical distribution fires are third in dollar loss,
mainly from fires in theaters.

Further analysis of reasons for cooking fires and
types of places having incendiary fires would be
desirable. In the meantime, inspectors might em-
phasize reducing hazards in eatery kitchens and
encouraging sprinkler systems. Specifically, it is
recommended that emphasis be given to promot-
ing use of grease flues (built to code standards)
and encouraging the installation of venthood
extinguishers.

Ohio Fires in Public Assembly Properties

As in California, eating and drinking establish-
ments have the most fires in this category, with
the leading causes being cooking and incendiary
or suspicious. (See Table 52). Dollar loss causes
are also similar to California, except that churches
sustained a large dollar loss, but theaters did
not. Fires of unknown cause have the greatest
dollar loss.

California Fires
in Educational Properties

Table 53 shows that day schools have most of
the fires and dollar loss in educational properties.
The principal cause of fires in day schools is
incendiary or suspicious (64 percent). Open flame
and spark (9 percent) and children playing (4
percent) are next most important.

Substantial dollar loss also results from in-
cendiary or suspicious fires in trade or business
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schools. Colleges and boarding schools account
for very small parts of the problem.

The net implication is a need to concentrate on
—perhaps even shift resources to—educating and
apprehending juvenile firesetters. Pinpointing the
communities and levels of schools, preferably
even the particular schools which account for the
bulk of the fires, might be the next steps at the
local and State level. Analysis of this detailed
data for several years should indicate whether
there are isolated ""hot spots” or a general prob-
lem.

Ohio Fires in Educational Properties

As in California, the leading cause combination

_for fires and losses is incendiary or suspicious fires

in day schools. (See Table 54.) However, electrical
distribution fires are important for dollar loss,
while children playing and open flame and spark
are not. Note that one fire in a boarding school,
involving flammable liquids, led to a large dollar
loss.

California Fires in Institutional Properties

The two most frequent types of institutional
fires are hospital fires of smoking-related origin
and prison fires of incendiary origin. (See Table
55.) In fact, smoking and incendiarism account
for more than 50 percent of all fires in institutional
property. In prisons, these two causes account for
91 percent of the property loss from fires. Homes
for the aged are by no means a minor fire prob-
lem, but probably are receiving a disproportion-
ate share of publicity relative to where the center
of the institutional problem now seems to be.

Increased enforcement of smoking regulations
and better fire protection education of staff and
residents in institutions may be warranted. In-
tentionally set fires in prisons can be attacked by
using care in selecting materials used in furnish-
ings, by employee vigilance, and by use of auto-
matic detectors.

Ohio Fires in Institutional Properties

As in California, the type of institution with the
most fires is hospitals. (See Table 56.) The most
frequent cause in hospitals is smoking. Other
significant problems in institutions are smoking in
homes for the mentally handicapped and incendi-
ary fires in prisons.




Table 51. CALIFORNIA FIRES IN PUBLIC ASSEMBLY PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)—Continued

9LL

Cause
Incendtary/ Electrical Flame, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking Appliance Heating Liquids
Property Type Reported Number of Fires!
Amusement 1? . ,..... e e 129 28 20 29 4 21 8 33 5
Amusement 11° . ... ... . i, 68 13 8 13 3 4 1 7 4
Churches, Funerat ............c.cvn.. 93 21 27 9 7 9 8 31 3
Clubs ... i i e 34 16 3 13 14 13 6 17 2
Library, Museum, Court ...... e 34 14 1 10 2 0 1 4 1
Eating, Drinking ......... I 225 180 50 143 25 738 56 82 13
Passenger Terminal ...........ovvens. 5 2 3 3 0 0 2 0 1
Theaters . ...uviiiiiin e vinnnrinnn 44 26 12 20 2 7 11 4 1
L0 T T 5 1 17 4 2 1 1 1 0
Total oot e 637 301 141 244 59 793 94 179 30
Percent
Amusement 1% . ..,...... PR 37 8 6 8 1 6 2 10 1
Amusement 11® . .. .. i e, 44 8 5 8 2 3 0.6 5 3
Churches, Funeral ...............c. s 37 8 11 4 3 4 3 12 1
Clubs .......... e N 24 1 2 9 10 9 4 12 1
Library, Museum, Court ............... 43 18 1 13 3 0 1 5 1
Eating, Drinking ............co0inen 12 10 3 8 3 40 3 4 0.7
Passenger Terminal .................. 24 10 14 14 0 0 10 0 5
Theaters .......cvvvvevenennss R 25 15 7 1 1 4 6 2 0.6
Other ... .. it i i i, 1 2 36 9 4 2 2 2 0
Percent of Public
Assembly Fires ............ccvvnuns 21% 10% 5% 8% 2% 26% 3% 6% 1%
Dollar Loss in Thousands
Amusement 12 ... o.iiiiiiiiiininn.s. 188 31 732 34 2 9 4 117 [}
Amusement 117 . .. ... i, 300 0 2 2 210 0 0 8 10
Churches, Funeral ........... ..o\ 743 28 16 91 24 2 10 137 0
Clubs .......... N 86 13 1 2 94 100 2 30 2
Library, Museum, Court ......... 29 1 0 1 0 0 0 12 0
Eating, Drinking ................. NPIAR 2,251 340 131 1,014 439 1,282 131 214 18
Passenger Terminal .................. 0 0 c 0 0 0 0 0 0
Theaters ......o.oviiiiniiiinienenins 284 2,008 1 1 10 3 4 2 0
Other ... it i it ceernen s 1 0 18 2 10 0 0 5 0
Total ...ttt $3,882 $2,421 $901 $1,147 $789 $1,391 $151 $525 $30

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 80 percent for California.

2 Fixed use properties. Included are bowling and billiard centers, amusement-centers, ice and roller rinks, swimming facilities.

3 Variable use properties. Included are balirooms, gymnasiums, exhibition halls, arenas, stadiums, playgrounds.

NOTE: Some totals may not equat 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percent.




Table 51 cont'd. CALIFORNIA FIRES IN PUBLIC ASSEMBLY PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)

LLL

Cause
Children Air Cond,, Explosives, Other Other
Playing Natural  Refrigeration Gas Fireworks Equipment Heat Unknown Total
Property Type Reported Number of Fires!

Amusement 1' .......... 7 0 6 1 2 8 3 43 347
Amusement It* .. ............. 4 0 0 2 2 1 1 24 165
Churches, Funeral .........icienneens 6 2 3 1 0 2 4 27 253
Clubs ........ovivvuus 3 0 5 0 0 1 1 16 143
Library, Museum, Gourt ........... 0 0 1 0 1 5 1 5 80
Eating, Drinking .........ovivviianns . 3 11 70 9 3 12 21 196 1,837
Passenger Terminal ...........co00uuen 0 0 0 0 0 0 3 2 21
Theaters .....c.civiiiniinianinnnnns 1 0 3 0 0 2 2 39 174
Other .........covivivvninnn Cerireeis 0 0 1 0 0 0 2 12 47

Total ....ovviivvnrnans Cetranes 24 13 89 13 8 31 38 363 3,057

Percent
Amusement 12 ... ... ... i iiiien . 2 0 2 0.3 0.8 2 0.9 12 99
Amusement 12 .. .......... Cereraaeas 3 0 0 1 1 0.6 0.6 15 100
Churches, Funeral ................... 2 0.8 1 0.4 (] 0.8 2 1" 101
Clubs ............... C e 2 0 3 0 0 0.7 0.7 10 28
Library, Museum, Court .............. . 0 0 1 0 1 6 1 6 100
Eating, Drinking ...........c00vuis ves 0.2 0.6 4 0.5 0.2 0.7 1 1" 100
Passenger Terminal ............. e 0 0 0 0 0 0 14 10 101
Theaters ........ N N 0.6 0 2 0 0 1 1 22 98
Other ......cvvvivivnnnen Cereaas caes 0 0 2 0 0 0 4 26 100
Percent of Public 0.8% 0.4% 3% 0.4% 0.3% 1% 1% 12% 101%
Assembly Fires .............c0000n
Dollar Loss in Thousands

Amusement 1* ..., e reees 13 0 1 1 0 0 0 79 1,217
Amusement I1* ... ... iiiiiiiiena 0 0 0 0 0 0 0 167 693
Churches, Funeral ......... N 0 1 0 0 0 0 20 55 1,132
Clubs ........civvvninns 0 0 1" 0 0 0 0 20 366
Library, Museum, Court ..........00u0 0 0 0 0 0 0 0 0 44
Eating, Drinking ........oovviiieninns 0 9 353 0 0 1 74 2,200 8,407
Passenger Terminal .............. ies 0 0 0 0 0 0 0 0 0
Theaters .........c0ovvven eeereraenes 0 0 2 0 0 0 0 081 3,300
Other .........covvvvune 0 0 0 0 0 0 10 87 116

Total ....... et ieereeraesaes $13 $10 $367 $1 $0 $1 $104 $3,659 $15,339




Table 52. OHIO FIRES IN PUBLIC ASSEMBLY PROPERTIES BY CAUSE
AND PROPERTY TYPE (NFIRS 1976)-—Continued

8SLL

Cause
Incendiary/ Electrical Flame, Flammable
Suspicious Distribution Spark Smoking  Exposure Cooking Appliance Heating Liguids
Property Type Reported Number of Fires!
Amusement I* ... i i i, 16 4 4 1 3 2 3 2 0
Amusement 17 ., .. oo e " 4 2 2 1 0 1 0 0
Churchaes, Funeral ..,........ 21 13 2 6 4 4 3 11 2
(07117 o T 23 10 4 7 1 10 7 3 0
Library, Museum, Court ,..... Cereees .. 7 2 1 1 0 1 0 1 0
Eating, Drinking «.vvvvvvvvns Ve eees 96 59 9 45 10 172 12 31 0
Passenger Terminal ............ RN 0 0 0 0 0 0 0 0 2
Theaters v ovivviincionvennens Ceeeaaae 3 6 0 2 0 0 0 1 1
Other o vv it ittt as 0 0 0 0 0 (] 0 0 0
Total oo iiivin i, e . 177 98 22 64 19 189 28 49 6
Percent

Amusement 12 ., ....... e 36 9 9 2 7 5 7 5 0
Amusement 11 . .,......... e 50 18 9 9 5 0 5 0 0
Churches, Funeral .,......covvivnons, 24 15 2 7 5 5 3 13 2
(07 1] < - T b 28 12 5 9 1 12 9 4 0
Library, Museum, Court .......... e 50 14 7 7 0 7 0 7 0
Eating, Drinking ............. RIS 19 11 2 9 2 33 2 6 0
Passenger Terminal .................. 0 0 0 0 0 0 0 0 67
Theaters vovvveviv i ion e RN 17 33 0 1" 0 0 0 6 6
Other Lottt it e s e 0 0 0 0 0 0 0 0 0

Percent of Public Asseinbly Fires ..... 23% 13% 3% 8% 2% 24% 3% 6% 0.6%

Dollar Loss in Thousands

Amusement 12 ... i, 33 25 75 0 2 2 0 0 0
Amusement 117 ... . o i i 13 3 0 0 0 0 0 0 0
Churches, Funeral ,..........cc00uvs, 164 51 0 1 99 5 9 25 5
Clubs .. vviiiiii i R . 145 106 J 52 0 1 20 3 0
Library, Museum, Court .............. . 41 150 0 0 0 0 0 0 c
Eating, Drinking ......covvviniiiviins 1,420 620 13 52 50 854 22 253 0
Passenger Terminal ........ ..o, 0 0 0 0 0 0 0 0 0
Theaters «vvvivviiireininsrnnennsnnens 10 20 0 1 0 0 0 0 0
Other ........vevvvnninn hee e ¢ 0 0 0 0 0 0 0 0
Total v it e . $1,826 $975 $88 $106 $151 $862 $51 $281 $5

! Reported fire incidents shown do not include all tires attended by fire departments, Estimated completeness is roughly 50 percent for Ohio (Referenca 11),

Fixed use properties. Included are bowling and billard centers, amusement centers, ice and roller rinks, swimming {acilities.

! Variablo use properties. Included are ballrooms, gymnasiums, exhibition halls, arenas, stadiums, playgrounds.

NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tanth of a percent.




Table 52 cont'd. OHIC FIRES IN PUBLIC ASSEMBLY PROPERTIES BY CAUSE
AND PROPERTY TYPE (NFIRS 1976)

6LL

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equip. Heat Unknown Total
Property Type Reported Number of Fires!

Amusement 12 . . ... e 1 0 1 0 1 1 2 3 44
Amusement I1® ... .. ool 0 0 0 0 0 0 1 0 22
Churches, Funeral .00 00 DO 3 ) B 0 S g 4 7 - <87
Clubs .. i 5 3 0 1 0 1 1 5 81
Library, Museum, Court .............. 0 0 0 0 0 1 0 0 14
Eating, Drinking ..........coovvinnun . 2 5 18 0 0 5 37 37 514
Passenger Terminal .............. ..., 0 1 0 0 0 0 0 0 3
Theaters ... . it iii i 0 0 1 0 1 0 1 2 18
Other . i i i i i 0 0 0 0 0 0 0 0 0

Total iy 11 12 21 1 3 10 22 54 783

Percent
Amusement 12 . . i 2 0 2 0 2 2 5 7 100
Amusement 13 .., ... i oo 0 0 0 0 0 0 5 0 101
Churches, Funeral ............. .. 0\ 3 3 1 0 1 2 5 8 99
Clubs ........v0vvivin, e 6 4 0 1 0 1 1 6 99
Library, Museum, Court .............. 0 0 0 0 0 7 0 0 99
Eating, Drinking ..... e e 0.4 ) 4 0 n 1 3 7 100
Passenger Terminal ............... ... 0 33 0 0 : 0 0 0 100
Theaters ... .o i 0 0 6 0 6 0 6 1" 102
(0] {171 N 0 0 0 0 0 0 0 0 0
Percent of Public Assembly Fires ..... 1% 2% 3% 0.1% 0.4% 1% 3% 7% 100%
Dollar Loss in Thousands

Amusement 12 ... i i 0 0 0 0 1 0 9 156 306
Amusement I1® ... .. e 0 0 0 0 0 0 0 0 17
Churches, Funeral ................... 0 4 0 0 1 10 50 615 1,044
CIUDS v i e e 2 10 0 8 0 2 0 217 570
Library, Museum, Court .............. 0 0 0 0 0 0 0 0 191
Eating, Drinking ..... ..o s 0 13 28 0 0 19 31 859 4,237
Passenger Terminal .........covevvnnn 0 0 0 0 0 0 0 0 0
Theaters ......... PSP 0 0 25 n 0 o 300 250 607
Other ................ BN 0 0 0 0 0 0 0 0 0

Total oh i s $2 $27 $53 $8 $2 $31 $389 $2,097 $6,976




Table 53. CALIFORNIA FIRES IN EDUCATIONAL PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)—Continued

ocL

Cause
S e e e diary £ ElegTHEET T Flame, E ST T S e e e mmabie |
Suspicious Distribution Spark Smoking  Exposure Cooking Appliances Heating Liquids
Property Type Reported Number of Fires!
Day Schools ................. ceriaas 928 51 130 33 17 15 18 26 16
Boarding Schools ............... 4 2 2 0 0 0 2 1 0
Trade, Business Schools? ............ 36 18 4 13 1 3 1 4 1
Colleges .......covviiiiiniiii s 19 1 14 " 2 9 8 2 2
Other ...ttt 3 1 1 0 0 0 0 1 0
Total ..............0s. eriiens 990 83 151 57 20 27 29 34 19
Percent
Day Schools ..................... 64 4 9 2 1 1 1 2 1
Boarding Schools ................... 20 10 10 0 0 0 10 5 0
Trade, Business Schools? .. .... N 36 18 4 13 1 3 1 4 1
Colleges ..........covvvvrvieninnns 18 10 13 10 2 8 7 2 2
Other ..ot 30 10 10 0 0 0 0 10 0
Percent of Educational Property Fires .. 58% 5% 9% 3% 1% 2% 2% 2% 1%
Dollar Loss in Thousands
Day Sphools ....................... . 4,722 55 187 128 104 4 15 18 15
Boarding Schools ................... 0 0 0 0 0 0 0 3 0
Trade, Business Schools? .. ,.......... 236 9 0 0 0 0 0 3 0
Colleges .................ooi il 37 3 17 38 0 0 0 0 0
Other ... ... ..o 0 1 0 0 0 0 0 0 0
Total .................. R $4,995 $68 $204 $166 $104 $4 $15 $21 $17

: Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 80 percent for California,
Other than high schaol or college.

NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one werc rounded to the nearest tenth of a percent.




Table 53 cont’d. CALIFORNIA FIRES IN EDUCATIONAL PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFl3S 1975)

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Total
Property Type Reported Number of Fires!

Day Schools .........ovcvvennn s 61 6 10 2 0 14 5 123 1,455

Boarding Schools ................... 0 1 0 0 1 0 0 7 20

Trade, Business Schools? ...... Ceaees 1 1 3 0 0 0 1 14 101

Colleges ......ovvivenevnerienaranans 0 4 3 2 0 5 2 13 107

Other ...ttt ittt inieranns 0 0 0 0 0 1 1 2 10

',:,‘ Total ... i 62 12 16 4 1 20 9 159 1,693

-t
Percent

Day Schools .......cvivivniinnennans 4 0.4 0.7 01 0 1 0.3 8 100

Boarding Schools ............covuennn 0 5 0 0 5 0 0 35 100

Trade, Business Schools? ............ 1 1 3 0 0 0 1 14 101

Colleges ......cvvvvvennnnenns Ceesres 0 4 3 2 0 5 2 12 100

Other ... it iiiiiiieranns 0 0 0 0 0 10 10 20 100
Percent of Educational Property Fires .. 4% 0.7% 0.9% 0.2% 0.1% 1% 0.5% 9% 99%

Dollar Loss in Thousands

Day Schools ...............cvinenn, 234 0 2 10 0 6 9 420 5,935

Boarding Schools ..........c.cevvvnnn 0 0 0 0 0 0 0 1 2

Trade, Business Schools? ............ 0 0 0 0 0 0 0 20 214

Colleges .....ovvviieiiieiiininnnnnes 0 0 0 0 0 1 10 1 116

Other ............ Ceeeiieaaeraes ceen 0 0 0 0 0 0 0 0 1

Total .....oviiiviininnne heens $234 $0 $2 $10 $0 $7 $19 $442 $6,332




Table 54. OHIO FIRES IN EDUCATIONAL PROPERTIES
BY CAUSE AND PROPERTY TYPE (NFIRS 1976)—Continued

Cause
tAcendiary/ " Elgctrical Fiame, - [ o1 1-To 1111+ 1 (- [ ——
Suspicious Distribution Spark Smoking Exposure Cooking Appllances Heating Liquids
Property Type Reported Number of Fires!
Day Schools ............... 132 11 2 20 1 5 3 9 0
Boarding Schools ........ 2 0 0 1 0 0 0 0 1
Trade, Business Schools? ....... cereas 4 1 1 4 0 0 0 1 0
Colleges ... viii ittt it i re e 10 3 0 10 1 1 2 1 1
Other .....iviviiiiviinrenn. e 0 0 0 0 0 0 0 0 0
Total ...ovv ittt 148 15 3 35 2 6 5 11 2
- Percent
N
L Day Schools ........... e rereeseas 61 5 0.9 9 0.5 2 1 4 0
Boarding Schools ................ Cee 50 0 0 25 0 0 0 0 25
Trade, Business Schools? ............ . 29 7 7 29 0 0 0 7 0
Colleges ......coivvininniniernnennes 27 8 0 27 3 3 5 3 3
Other ... . ittt et iieranens 0 0 0 0 0 0 0 0 0
Percent of Educational Property Fires ..  55% 6% 1%  18%  07% 2% 2% 4%  0.7%
Dollar Loss in Thousands
Day Schools .............. 607 364 0 5 0 22 0 15 0
Boarding Schools .............. Cerene 2 0 0 0 0 0 0 0 5§00
Trade, Business Schools? ...... ceeias 471 0 0 0 0 0 0 0 0
Colleges .......cviiveceranianns AN 3 1 0 0 0 0 0 0 0
Other .. ittt ittt i inneanes - 0 0 0 0 0 0 0 0 0
Total ............. Cerererenes $1,083 $365 $0 $5 $7 $22 $0 $55 $504

'Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 50 percent for Ohio (Reference 11).
2 Other than high school or college.

NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percent.



Table 54 cont'd. OHIO FIRES IN EDUCATIONAL PROPERTIES

BY CAUSE AND PROPERTY TYPE (NFIRS 1976)

Cause
- - Gmia T A Cond. T ERplosives, — - ~OWST - - OMBr e e e -
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Total
Property Type Reported Number of Fires?

Day Schools .....c..cviivivnnnrnnnnns 6 3 3 0 0 4 2 15 216
Boarding Schools ............ovivinnn 0 0 0 0 0 0 0 0 4
Trade, Business Schools? ............. 1 1 0 0 0 0 1 0 14
Colleges .. v it e i 1 1 0 0 0 3 2 1 37
Other .. . ittt i i et iansenns 0 0 0 0 0 0 o 0 0

Total i e 8 5 3 0 0 7 5 16 271

8 Percent
Day Schools .......... N 3 1 1 0 0 2 0.9 7 98
Boarding Schools ......... Ceiseesnas 0 0 0 0 0 0 0 0 100
Trade, Business Schools? ...... e . 7 7 0 0 0 0 7 0 100
Colleges .......cvivvnvnnennenrans . 3 3 0 0 0 8 5 3 101
Other .. .. i ittt i e i ierianas 0 o 0 0 0 0 0 0 0
Percent of Educational Property Fires .. 3% 2% 1% 0% 0% 3% 2% 6% 101%
Dollar Loss in Thousands

Day Schools ......oiiiiiiiiinernnnns 1 20 6 0 0 0 2 115 1,162
Boarding Schools .........oviiinarnns 0 0 0 0 0 0 0 0 502
Trade, Business Schools? ............ 0 15 0 0 0 0 0 0 527
Colleges .......... i er e 0 1 0 0 0 5 0 0 25
Other ........ 0 0 0 0 0 0 0 0 0

Total ... ivviiiiinniinnn veses $1 $36 $6 $0 $0 $5 $2 $115 $2,217
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Table 55. CALIFORNIA FIRES IN INSTITUTIONAL PROPERTIES
BY CAUSE AND PROPERTY TYPE (CFIRS 1975)—Continued

Cause
Incendiary/  Electrical Flame, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking  Appliances Heating Liquids
- Property Type~ e “Reporiea NUMDber of Firest ™ Y
Careo of the Aged .................... 30 39 19 113 6 19 89 33 0
Child Care? ... v iiiiieiniannns 100 7 7 4 1 9 3 3 0
Hospitals, Cllnics, ete: .. ... i 15 78 104 3N 0 45 77 34 2
Prisons, etc.® .. ......... e 271 13 13 32 2 10 11 6 1
Physical Rehablhtation R 2 0 0 0 0 0 0 0 0
Mental Handicaps .............cov00s 177 21 101 107 0 4 9 6 1
Other . .vvcovininna, e 3 4 3 1 0 4 1 0 0
Total cvvvi i i e 598 162 247 588 9 91 190 82 4
Percent

Care of the Aged . e 7 9 5 27 1 5 21 8 0
ChildCare? \..c.viiiiiienrernnnnnss 27 13 13 7 2 16 5 5 0

Hospitals, Clmics, etc e 11 9 11 36 0 5 8 4 0.2

Prisons, etC. ..t " Al 3 3 8 0.5 3 3 2 0.3
Physical Rehabllltation . s 100 0 0 0 0 0 0 0 0

Mental Handicaps .......voivvvennnss 40 5 23 24 0 0.9 2 1 0.2
Other ......ivivenvins e 11 14 1 4 0 14 4 0 0

Percent of Institutional Fires ....... Vo 27% 7% 11% 26% 0.4% 4% 8% 4% 0.2%
Dollar Loss in Thousands

Care of the Aged ......... 12 7 17 80 1 0 148 14 0
Child Care? .voivv it iii it 52 1 2 1 0 1 0 0 0
Hospitals, Clinics, etc ............ e 54 19 14 133 0 6 10 7 0
Prisons, etc.® ... oviiiiiin, Ceer s 429 31 0 531 0 0 9 0 0
Physical Rehabilitation* .............. 10 0 0 0 0 0 0 0 0
Mental Handicaps ............. RN 35 0 10 3 0 0 0 0 0
Other ......... et R 2 0 0 4 0 0 0 0 0
B 17 1 $594 $38 $43 $752 $1 $7 $167 $21 $0

! Reported fire incidents shown do not include all fires attended by fire depertments. Estimated completeness is roughly 890 percent for California.

? Includes day care ceniers, children’'s homes or orphanages, foster homes.

! includes prison celis, juvenile detention homes, police stations, vocational rehabilitation centers (attendance by direction).

4 Includes institutions for the deaf, mute, or blind.
NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error, Percentages less than one ware rounded to the nearést tenth of a percent.
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Table 55 cont'd. CALIFORNIA FIRES IN INSTITUTIONAL PROPERTIES
BY CAUSE AND PROPERTY TYPE (CFIRS 1975)

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks  Equipment Heat Unknown Total
Property Type Reported Number of Fires®
Care of the Aged . ................... 1 3 10 1 0 1 6 35 415
Child Care? ........ e 2 0 0 0 1 0 0 4 56
Hospitals, Clinics, etc. .......cv0vvvunn 0 3 14 1 0 23 7 88 907
Prisons, etc.? ... . . i i i 0 7 2 0 0 2 0 13 383
Physical Rehabilitation® .............. 0 0 0 0 0 0 0 0 2
Mental Handicaps .............0c..n. 1 1 1 0 0 3 2 14 448
(011 1= S N 0 0 1 0 0 1 0 10 28
Total ... e e 4 14 28 2 1 40 15 164 2239
Percent
Care of the Aged .................... 0.2 0.7. 2 0.2 0 3 1 8 98
ChildCare? .........ciiiiiirinnnnes 4 o 0 0 2 0 0 7 101
Hospitals, Clinics, etc. ................ 0 0.3 2 0.1 0 3 0.8 10 100
Prisons, etc.® .. ... .. i Ve 0 ? 0.3 0 0 0.3 0 3 99
Physical Rehabilitation® .............. 0 0 0 0 0 0 0 0 100
Mental Handicaps ............ci00nune 0.2 0.2 0.2 0 0 0.7 0.4 3 101
Other .. i i i it it 0 0 4 0 0 4 0 36 102
Percent of Institutional Fires ........... 0.2% 0.6% 1% 0.1% 0.0% 2% 0.7% 7% 99%
Dollar Loss in Thousands
Care of the Aged ..............counnn 0 0 0 0 0 3 0 38 328
ChildCare? ........civviirvnnnnncnnse 0 0 0 0 0 0 0 1 100
Hospitals, Clinics, etc. ....... PN 0 0 8 0 0 14 0 4 274
Prisons, etc.® .. ... i i it . 0 1 1 0 0 C 0 49 1,053
Physical Rehabilitation® ............. . 0 0 0 0 0 0 0 0 10
Mental Handicaps .............. Ceee 0 0 0 0 0 0 0 142 195
Other ......ccviiiiiirinrnnnres RPN 0 0 0 0 0 0 0 0 8
Total ... ..iiiiiiiiin i ‘e $0 $1 $9 $0 $0 $17 $0 $234 $1,973
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Table 56. OHIO FIRES IN INSTITUTIONAL PROPERTIES
BY CAUSE AND PROPERTY TYPE (NFIRS 1976)—Continued

Cause
Incendiary/ Electrical Flame, Flammable
Suspicious  Distribution Spark Smoking Exposure Cooking Appliances Haating ‘ Liquids
Property Type Reported Number of Fires!

Care of the Aged ...........covvunnen 9 4 8 23 1 6 25 6 0
Child Care? ... .. iiiieiiiininsnnes 7 0 0 3 0 1 0 1 0
Hospitals, Cllmcs, etc ................ 29 16 21 90 0 10 16 4 0
Prisons, etc.? ... . . i 39 1 2 10 0 0 0 0 0
Physical Rehabilitation* ............ . 0 0 0 0 0 0 0 0 0
Mental Handicaps ............... 20 1 12 32 0 3 3 2 1
Other ... .. ittt iieaas 0 0 0 (] 0 0 0 0 0

LI ] - | 114 22 43 158 1 20 44 13 1

’ Percent
Careof the Aged ...........covvvvnns 10 4 9 26 1 7 28 7 0
Child Care? ......civviivinninninnns 47 0 0 20 0 7 0 7 0
Hospitals, Clinics, etc. ..........ciivnn 13 7 10 41 0 5 7 2 0
Prisons, etc.? ... ... i il i 77 2 3 16 0 0 0 0 0
Physical Rehabilitation® ............ - 0 0 0 0 0 0 0 0 0
Mental Handicaps ................. . 24 1 14 38 0 4 4 2 1
Other ... .. ittt it innensasas 0 0 0 0 0 0 0 0 0
Percent of Institutional Fires ........... 24% 5% 9% 33% 0.2% 4% 9% 3% 0.2%
Dollar Loss in Thousands

Care ofthe Aged .................... 9 0 3 1 0 1 2 0 0
Child Care? ........... ... PN 4 0 0 2 0 0 0 0 0
Hospitals, Clinics, ete. ................ 21 9 3 13 0 0 0 9 0
Prisons, etc.® ... .. i it 42 0 0 3 0 0 0 0 0
Physical Rehabilitation® .............. 0 0 0 0 0 0 0 0 0
Mental Handicaps ........ eiesienase 24 0 0 1 0 0 0 0 0
Other ... it iir it nisannanns 0 0 0 0 0 0 0 0 0

Total ...vviiiiiii i $100 $9 %6 $20 $0 $1 $3 $9 $0

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is+roughly 50 percent for Ohio (Reference 11).

2 Includes day care centers, children's homes or orphanages, foster homes.

3 includes prison cells, juvenile detention homes, police stations, vocational rehabilitation centers (attendance by direction).

4 Includes institutions for the deaf, mute, or blind.

NOTE: Sore totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percent.




Table 56 cont'd. OHIO FIRES IN INSTITUTIONAL PROPERTIES
BY CAUSE AND PROPERTY TYPE (NFIRS 1976)

Ll

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknow Total
Property Type Reported Number of Fires?
Care of the Aged ............. Cesiaes 1 2 0 0 0 0 0 5 90
Child Care? .........ccviiiiennnnns . 1 1 0 0 0 1 0 0 15
Hospitals, Clinics, etc. . .....oivivnn 2 3 8 1 0 9 4 8 221
Prisons, etc.® ..........0iiiivninns 0 0 0 0 0 0 1 1 64
Physical Rehabilitation® ............ . 0 0 0 0 0 0 0 0 0
Mental Handicaps .............. veves 2 1 0 0 0 0 1 6 84
Other ........c..iiiiiiiiiiiiiiinne 0 Y 0 0 0 0 0 0 0
Total ..ottt 6 7 8 1 0 10 6 20 474
Percent
Careofthe Aged ............onvvnne 1 2 0 0 0 0 0 6 101
Child Care? ..........ciciiieinrnans 7 7 0 0 0 7 0 0 102
Hospitals, Clinics, etc. .........v0uvuen 0.9 1 4 0.5 0 4 2 4 101
Prisons, etC.® ... ... vttt 0 0 0 0 0 0 2 2 102
Physical Rehabilitation® ............ . 0 0 0 0 0 0 0 0 0
Mental Handicaps ..........covvviins 2 0 0 0 0 0 1 7 99
ther .. i i 0 0 0 0 0 0 0 0 0
Percent of Institutional Fires ........... 1% 1% 2% 0.2% 0% 2% 1% 4% 99%
~tar Loss in Thousands
Care of the Aged .................. . 0 975 0 v 0 0 0 0 993
Child Care? .. ....civviniiniinernnas 0 0 0 0 0 0 0 0 8
Hospitals, Clinics, etc. ........co0vvvnnn 0 1 5 0 0 Y 0 2 68
Prisons, etC.® ... ... i i s . 0 0 0 0 0 0 0 0 46
Physical Rehabilitation* .............. 0 0 0 0 0 0 0 0 0
Mental Handicaps ............000en .e 0 0 0 0 0 0 0 54 81
Other ........coiiiiiiiiiennrnsennos 0 0 0 0 0 0 0 0 0
Total .......ovvvinvnnnn eees $0 $976 $5 $0 $0 $0 $0

$56 $1,199




California Fires in Store
and Office Properties

The occupancies with the most fires in this
category are offices, motor vehicle sales places,
and food stores. (See Table 57.) For dollar loss,
these properties plus household goods stores are
important.

The leading cause of fires in stores and offices
involved electrical distribution problems, es-
pecially in offices and food stores. This is followed
closely by incendiary or suspicious fires in offices,
food stores, and motor vehicle sales places. For
dollar loss, the leading cause is incendiarism. A
small number of exposure fires in motor vehicle
sales places apparently also caused much loss.

Other frequent situations are appliance fires
in professional supply stores and flammable
liquids fires in motor vehicle sales property. A
small number of heating-related fires in house-
hold goods stores are also important for dollar
loss.

The prevention focus here needs to be on
incendiary fires and electrical distribution fires;
the latter might be emphasized during inspection
visits.

Ohio Fires in Store
and Office Properties

The Ohio properties with the most fires are
motor vehicle sales places, followed by food
stores and offices, the same top three as in
California, though in different order. (See Table
58.) Motor vehicle sales property also ranked
first for dollar loss.

The leading cause of fire is incendiary or
suspicious (especially in offices, motor vehicle
sales, food stores, and household goods stores).
Electrical distribution is the second leading cause
(especially in offices and motor vehicle sales),
but accounts for most dollar loss {especially in
hobby and home repair stores).

California Fires in Basic Industry,
Utility, and Defense Properties

Half of the fires in this category are electrical
distribution fires, primarily in utility and energy
distribution properties and in laboratories. (See
Table 59.) From the loss viewpoint, the picture is
somewhat different. Large losses result from a
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small number of incendiary or suspicious fires
and electrical distribution fires in agricultural oc-
cupancies, and from small numbers of equipment
fires in laboratories and communications or de-
fense industries.

Ohio Fires in Basic Industry,
Utility, and Defense Properties

There are far fewer fires and much less dollar
loss in this category in Ohio than in California.
(See Table 60.) Only 96 fires were reported, com-
pared with over 1,200 in California. Electrical
distribution is the principal cause of fires in this
property class, distributed across many industries.
A large dollar loss resulted from incendiary or
suspicious fires in mining companies.

California Fires in Manufacturing
Properties

The manufacturing property class with the most
fires in California is that involved with metals
and woods, including furniture, paper, and print-
ing. (See Table 61.) One in six manufacturing fires
reported are of unknown cause, by far the larg-
est single cause category. Of the known causes,
most involved “other equipment.” The cause
second in importance is incendiary or suspicious
{especially in wood-related manufacturing prop-
erties), followed by electrical distribution (from
metals manufacturing properties). Dollar losses
are concentrated in incendiary fires in food
manufacturing, equipment and electrical distribu-
tion fires in metal manufacturing, and gas (explo-
sions) in the chemical industry.

Ohio Fires In Manufacturing Properties

As in California, most of the Ohio fires occur
in metal manufacturing properties. (See Table 62.)
Chemical manufacturing properties, however,
lead dollar loss. The principal causes of fire in
metals manufacturing involve a variety of “other
equipment” (23 percent), as in California, fol-
lowed by flammable liquids (12 percent), and
open flame or spark (9 percent). In wood manu-
facturing fires, “other equipment” is the most
frequent cause, but incendiarism and unknown
causes account for most dollar losses. Across all
manufacturing property types, relatively few fires
of unknowr: cause are reported, but these by far
lead to the largest dollar losses.




California Fires in Storage Properties

Vehicle storage (mostly garages) are the most
frequently cited type of storage fires (57 percent).
(Gee Table 63.) Of these, 90 percent are resi-
dential garages.” Principal causes of vehicle stor-
age fires are incendiary or suspicious {21 percent),
unknown (17 percent), open flame and spark
(14 percent), and expcsure {14 percent). Of the
latter, 85 percent were from residential fires. In-
cendiary or suspicious was the principal cause
of all storage fires. This type of fire led to large
losses in vehicle, chemical, and agricultural stor-
ages. Large losses also are sustained from fires of
unknown causes in agricultural and vehicle stor-
ages, and from flammable liquid fires in chemical
storage.

Ohio Fires in Storage Properties

As in California, Table 64 shows that vehicle
storage is by far the most frequent type of Ohio
storage fires (but ranks third in dollar loss). In-
cendiary/suspicious is the leading cause of vehicle
storage fires (32 percent), with “children playing”
next in importance (12 percent). Agricultural
storage, though a distant second to vehicle stor-
age in number of fires, is the leading category
for dollar loss, accounting for 50 percent of stor-
age losses. The principal known cause of these
agricultural storage fires is incendiary or suspici-
ous, followed by electrical distribution and na-
tural cause. Doliar lixss was highest for fires of
unknown cause, bath overall and for agricultural
storage in particular.

57 Residential garages, if detached from the house, are in-
cluded in this catgory by NFPA 901 code. Exposure from resi-
dential fires accounted for fully 12 percent of all vehicle storage
fires, Thercfore, many vehicle storage fires are not really non-
residential,
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California Fires in Mobile Prcperties

In California (see Table 65), automobiles are by
far the leading mobile property in terms of num-
ber of fires and fire losses. All other categories
account for only one-quarter of mobile progserty
fires. Trucks rank second in the number of iires,
while mobile homes ““for non-residential use”
rartk second in dollar loss™

The leading cause category by far for auto-
niobile fires and fire losses, as well as for overall
mobile property, is “flammable liquids” (45 per-
cent). Other frequent causes are unkhown (14
percent), electrical distribution (11 percent), and
incendiary or suspicious (9 percent). Incendiary
fires, although a small fraction of auto fires, ac-
count for almost a quarter of the dollar loss
from auto fires.

Ohio Fires in Mobile Properties

As in California, automobiles are the most fre-
quent mobile property for fires and fire losses.
“Flammable liquids” is the leading cause. (See
Table 66.)” A very small number of rail transport
fires involving flammable liquids resulted in very
large dollar loss, half as much loss as from the
more thza 10,000 auto fires. This suggests the
importance of increased attention to transporta-
tion of hazardous materials.

8 We do not know how many residential mobile home fires

were included accidentally here. That the vast majority of the
dollar loss resulted from fires related to home appliances sug-
gests that the category included at least some residential mobile
home fires,

%2 Mobile homes are not included in this property type in this
analysis.




Table 57. CALIFORNIA FIRES IN STORE AND OFFICE PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)—Continued

Cause
Incendiary/ Electrical Flame, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking Appliances He‘atlng Liquids
Property Type Reported Number of Fires?
Food Sales ........ 164 162 59 59 24 43 28 23 13
Wearing Apparel ......ccoceveirnnnens 32 85 14 25 1" 3 9 10 2
Household Goods ...... 54 58 13 26 14 5 19 19 4
Specialty Shops ........... 47 68 15 a3 6 6 12 15 1
Hobby, Home Repair .......cooevinnvns 45 57 27 22 20 7 16 28 4
Professiona! Supplies ............ 58 28 4 17 9 5 281 24 2
Motor Vehicle, Boat Sales ........ 134 96 a1 48 47 3 27 55 128
General Item Stores .......ov0vvevns 72 43 15 25 7 6 3 5 4
Offices . veviiinvnnennns Ceveas m 255 56 107 19 19 37 74 9
Other .......... 4 5 18 3 1 1 s 2 0
Total ........... BN 781 855 262 365 158 98 435 255 167
Percent
Food Sales .........oiiviernvincnnes 21 21 8 8 3 6 4 3 2
3 Wearing Apparel .......cco0cvannnnons 13 35 6 10 5 1 4 4 08
o Household Goods .........o0v0ns 18 20 4 9 5 2 7 7 1
Specialty Shops .........vvvvt vuneen 19 26 6 13 2 2 ] 6 04
Hobby, Home Repair ....... Ceeraenas . 15 20 9 8 7 2 5 10 1
Professional Supplies ......... 12 6 0.8 3 2 1 56 5 0.4
Motor Vehicle, Boat Sales ............ 17 12 5 6 6 0.4 3 7 16
General Item Stores ......... 31 18 6 1 3 3 1 2 2
Offices ............ Ceeenes 18 27 6 1 2 2 4 8 0.9
Other .......... Chr et et 7 8 31 5 2 2 5 3 0
Percent of Store/Office Fires ........ . 18% 20% 6% 8% 4% 2% 10% 6% 4%
Dollar Loss in Thousands
Food Sales ........covviinnnnnnnnns . 1,051 448 72 121 126 29 4 130 489
Wearing Apparel .......coviievinnnes 60 66 73 102 106 20 18 78 68
Household Goods ...........cc00ues . 792 150 8 95 239 5 68 926 0
Specialty Shops .........e00ven an 370 13 29 44 0 2 52 0
Hobby, Home Repair ...... Cheiaeeaas . 204 16 2 21 505 4 3 35 1
Professional Supplies ....... 414 109 1 7 50 0 133 19 5
Motor Vehicle, Boat Sales ,..... cireae 627 303 31 109 1,085 12 64 82 120
‘General Item Stores ............ 656 30 6 56 136 8 1 0 0
Offices ... vviiiiiiii ittt . 920 324 29 196 72 1 66 66 13
Other .........cviivvnvnns 16 133 7 1 5 0 1 Q 0
Total .............. Ceeiaeaens $5,201 $1,949 $242 $737 $2,338 $79 $360 $1,388 $696

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 80 percent for California,
NOTE: Somo totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percent.
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Table 57 cont'd. CALIFORNIA FIRES IN STORE AND OFFICE PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)

Cause
Children Air Cond,, Explosives, Other Other
Playing Natura! Refrigeration Gas Fireworks Equipment Hoat Unknown Total
Property Type Reported Number of Fires!
Food Sales ........ivveiiveiinninns . 9 6 39 5 2 7 24 101 768
Wearing Apparel ....... Ceerirerasias 1 1 5 1 1 4 5 31 240
Household Goods .......cvvivvvnninn 1 9 7 1 1 5 7 49 202
Specialty Shops .........covvviiinen 2 4 2 2 0 2 4 a7 254
Hobby, Home Repair ....... N 0 3 5 1 2 11 4 39 91
Professional Supplies ......covivvenes 3 1 1 1 1 5 (] 68 504
Motor Vehicle, Boat Sales ............ 7 20 4 12 0 18 21 118 779
General Item Stores ........:... N 3 3 9 0 1 5 3 31 235
Offices ... vvvivieiivnrotnnsnnas fee 7 5 49 3 2 30 12 104 959
Other ... . i iieiiiiiiinrensntnnns 0 1 0 0 1 2 0 18 59
Total ......covvnievnnnn veeieas 33 53 121 26 1" 89 86 586 4,381
Percent
Food Sales .........ciiviiiinninnnen 1 0.8 5 0.7 03 0.9 3 13 101
Wearing Apparel ...........c.c00nenes 04 0.4 2 04 0.4 2 2 13 99
Household Goods ........covvvvnnne 0.3 3 2 0.3 0.3 2 2 17 100
Specialty Shops ........vvveiiiinnnes 08 2 0.8 0.8 0 0.8 2 15 102
Hobby, Home Repair ...............0s 0 1 2 0.4 0.7 4 1 13 99
Professional Supplies .........co0veven 0.6 0.2 0.2 0.2 0.2 1 1 12 102
Motor Vehicle, Boat Sales ............ 0.9 3 0.5 2 0 2 3 15 29
General Item Stores ..........o000une 1 1 4 0 0.4 2 1 13 29
OficeS . ..iiviiviivrninnennrnnensane 0.7 0.5 5 0.3 0.2 3 1 11 101
[0 1T . 0o 2 0 0 2 3 0 31 101
Percent of Store/Office Fires .......... 0.8% 1% 3% 0.6% 0.2% 2% 2% 13% 101%
Dollar Loss in Thousands
Food Sales .......ioovvvevrnneneones 0 7 51 0 0 0 34 275 2,843
Wearing Apparel ......ccovvviinecens 0 0 5 0 0 2 1 127 ki)
Household Goods ......c.cvviviversn 0 60 0 0 0 0 0 1,669 4,020
Specialty Shops .......ovvivevivnnens 0 0 0 54 0 250 0 986 2,175
Hobby, Home Repair .......cc.cvvvven 0 0 100 0 9 85 0 343 1,424
Professional Supplies .........o0000ue 0 0 0 0 0 0 0 348 1,088
Motor Vehicle, Boat Sales ......... P 20 40 0 501 0 132 1" 1,353 4,466
General Item Stores ...........cc000e 2 0 1 0 0 10 0 66 977
Offices ...ocvvierinneiiiinerisanes 1 77 33 0 0 325 6 587 2725
Other ... ...iiiiiiiiiiniiiennronnenas 0 0 0 0 0 5 0 133 303
Total ......iciiiiiiniiiiinin. $23 $184 $190 $655 $9 $809 $52 $5,887 $20,756
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Table 58. OHIO FIRES IN STORE AND OFFICE PROPERTIES BY CAUSE
AND PROPERTY TYPE (NFIRS 1975)—Continued

Cause
incondiary/  Electrical Flame, Flammable
. Suspicious  Distribution Spark Smoking Exposure Cooking  Appllances Heating Liquids
Property Type Reported Number of Fires?

Food Sales ........ Ceereeees 33 25 2 20 13 14 8 14 |
Wearing Apparel .......000000. 6 21 0 7 2 1 1 1 1
Household Goods ....... e eeene 26 14 5 11 8 0 4 6 2
Specialty Shops ......... 14 12 2 4 4 0 3 6 1
Hobby, Home Repair ........cvcvvviee " 16 4 7 4 1 7 9 0
Professional Supplies ....... Ceeraraas 14 7 2 4 3 0 50 2 1
Motor Vehicle, Boat Sales ........... 36 26 20 16 10 2 4 37 27
Gaoneral itgin Slores ... .. 000, e 18 7 4 6 2 2 3 1 0
Offices .v.o..ovvviivinann [N Ve 39 28 8 26 2 3 5 10 2
Other ............... 0 0 0 0 0 0 0 0 0

Total .............. Ceersieens 197 156 47 100 48 23 83 86 a5

Percent
Fnod Sales ............ eiraes 18 14 1 1 7 8 3 8 0.5
Wearing Apparel ..... Vrareaeas " 38 0 13 4 2 2 2 2
Household Goods ......... AN . 25 13 5 1 8 0 4 6 2
Specialty Shops ............ teearenae 21 18 3 (] 6 0 4 9 1
Hobby, Home Repair .........oivennes 15 23 6 10 6 1 10 13 0
Professional Supplies .........c.u00uin 15 7 2 4 3 0 52 2 1
Motor Vehicle, Boat Sales ...... 15 11 8 6 4 0.8 2 15 "
General item Stores ...... Cerraererees 30 12 7 10 3 3 5 2 0
OMICES . vvvv it iiarcnninans . 22 16 5 16 1 2 3 6 1
Other ..........ccevvvnn (1] 0 0 0 0 0 0 0 0
Percent of Store/Office Fires .......... 19% 15% 4% 9% 5% 2% 8% 8% 3%
Dollar Loss in Thousands

Food Sales .............. 607 92 0 3 104 24 16 235 1
Wearing Apparei ....... hrereeeaaies 2 107 0 8 24 0 2 0 2
Household Goods ......... Crereneeas 377 211 1,000 42 121 0 0 5 2
Specialty Shops ............ 177 54 0 4] 7 0 0 39 0
Hobby, Home Repaif ........cov0venes 529 1,711 195 6 13 0 6 133 0
Professional Supplies ...... cebenennne 140 1 13 0 7 0 66 2 8
Motor Vehicle, Boat Sales ........... 594 1,247 560 62 27 40 1 17 646
General Item Stores .........vovivvses 60 115 0 1 9 0 0 0 0
Offices ...oovviiiiiinnnnnns Cheerenes 133 127 10 23 3 0 16 10 0
Other ............ Ceererreenen 0 0 0 0 0 0 0 0 0

Totat ......... ceaseariinusens $2,619 $3,665 $1,778 $135 $315 $64 $106 $541 $.59

1 Reported fire incidents shown do not Include all fires attended by fire departments. Estimated completeness is roughly 50 percent for Ohio (Reference 11).
NOTE: Soms totals may not equal 100 percent or the sum of their elements due to round-oft error. Percentages less than one were rounded to the nearest tenth of a percent.
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Table 58 cont'd. OHIO FIRES IN STORE AND OFFICE PROPERTIES BY CAUSE

AND PROPERTY TYPE (NFIRS 1976)

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Total
Property Type Reported Number of Fires?
Food Sales .....viviivinineennnnnnnns 2 2 14 1 0 1 1 16 185
Wearing Apparel ........cciovvnennnn 1 1 0 0 0 1 4 9 56
Household Goods ...... Cerrereeaaeas 2 3 1 1 0 4 1 16 104
Specialty Shops ............ P 1 1 2 1 0 3 2 1 67
Hobby, Home Repair ................. 0 1 0 0 0 2 0 9 Al
Professional Supplies ........... ceees 1 1 0 1 0 3 2 5 96
Motor Vehicle, Boat Sales ........... 5 2 1 7 0 9 1 31 243
Genera! ltem Stores ............ e 3 0 0 0 0 4 3 7 60
(o1 1T P . 1 2 4 1 0 8 13 22 174
Other .....viiiiiinerenennnnnn e 0 0 0 0 0 0 0 0 0
Total ........cevvnnnn 16 13 22 12 0 45 47 126 1,065
Percent
Food Sales .............. e 1 1 8 0.5 0 6 6 9 102
Wearing Apparel ......ceeevevinncnee 2 2 0 0 0 2 7 16 103
Household Goods .........cvvevvanns 2 3 1 1 0 4 1 15 101
Specialty Shops ............... Ceeree 1 1 3 1 0 4 3 16 97
Hobby, Home Repair ................. 0 1 0 0 0 3 0 13 101
Professional Supplies .......... Ceeens 1 1 0 1 0 3 2 5 99
Motor Vehicle, Boat Sales ........... 2 0.8 0.4 3 0 4 5 13 102
General Item Stores ......... Certaeanes 5 0 0 0 0 7 5 12 101
OffiCeS v.vviriir i iniiniinnnnnnnsas . 0.6 1 2 0.6 0 5 7 13 100
Other ............. et reteetaeesans 0 0 0 0 0 0 0 0 0
Percent of Store/Office Fires ......... . 2% 1% 2% 1% 0% 4% 4% 12% 99%
Dollar Loss in Thousands
Food Sales ..........ovuvn.. RN 0 0 28 0 0 44 6 27 1,439
Wearing Apparel ....... Cereeseaaaann 0 1 0 0 0 0 2 804 955
Household Goods .......... ceerenane 0 12 14 13 0 25 0 464 3,292
Specialty Shops ......ooiviiriinennns 0 30 2 0 0 22 0 1,221 1,556
Hobby, Home Repair ............. 0 0 0 0 0 0 0 386 2,982
Professional Supplies .......... ceeee 0 0 0 2 0 0 0 39 281
Motor Vehicle, Boat Sales .......... . 0 0 7 316 0 4 25 1,293 4,936
General Item Stores ............00vn.. 0 0 0 0 0 1 4 239 442
OfiCES oot ivririeennnrnnnenns . 1 0 5 0 ] 5 80 763 1,180
Other .....vevviivuevnnenn. ] ¢ 0 ] ] 0 0 0 0
Total ... ..iivvinirnnnn teses $1 $43 $55 $331 $0 $111 $117 $5,480 $16,068
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Table §9. CALIFORNIA FIRES IN BASIC INDUSTRY, UTILITY, AND DEFENSE
PROPERT!ES BY CAUSE AND PROPERTY TYPE (CFIRS 1975)—Continued

Cause
incendiary/ Electrical Flame, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking Appliances Heating Liquids
Property Type Reported Number of Fires!

Nucleonics, Energy Production ........ 0 11 1 1 0 0 0 0 3
Laboratories ............ 2 168 3 6 0 6 1 9 16
Communications, Defense ...... Ceenes 1" 16 2 3 2 2 1 1 2
Utitity, Energy Distribution ............ 40 396 26 9 60 1 5 25 14
Agriculture® .. ...... .. 00, 9 7 7 2 8 0 4 2 3
Mining, Quarrying .........ciivuienns 2 1 2 2 0 2 1 1 4
Mineral Products Mfg. .............. e 8 6 3 0 3 1 5 10 8
Other .. ..viiiiiiiiieienasssannnes 1 0 1 0 1 0 0 0 0

Total ...t i i i 73 605 45 23 74 12 27 48 50

Percent .
Nucleonics, Energy Production ........ 0 44 4 4 0 0 0 0 12
Laboratories ...........c.ciiiviiiniann 0.7 58 1 2 0 2 4 3 ]
Communications, Defense ...... RPN 18 27 3 5 3 3 2 2 3
Utility, Energy Distribution ............ 6 55 4 1 8 0.1 0.7 3 2
Agriculture? ... ... 00 12 9 9 3 11 0 5 3 4
Mining, Quarrying .......... Cereasane 8 4 8 8 0 8 4 4 16
Mineral Products Mfg. ................ 9 7 3 0 3 1 6 12 9
Other .........cvvvevinen Cerereeanas 33 0 33 0 33 0 0 0 0
Percent of Basic Industry, etc. Fires .... 6% 47% 4% 2% 8% 0.9% 2% 4% 4%
Dollar Loss in Thousands

Nucleonics, Energy Production ........ 0 13 0 0 0 0 0 0 1
Laboratories ................ Ceraeeas 0 137 0 3 0 0 60 16 0
Communications, Defense ......ccoevs 15 2 0 60 0 0 0 0 0
Utility, Energy Distribution ..... Ceeaen . 5 150 5 9 38 0 0 40 2
Agriculture® ... . i iiiienens eene 418 363 5 0 1 0 3 21 0
Mining, Quarrying .......c.cv0000ne .. 0 8 0 0 0 0 0 0 1
Mineral Products Mfg. ..... Cerees eeee 53 2 0 0 4 0 112 15 1
Other ........ovvvvnvnnnn heresenen . 0 0 0 0 0 0 0 0 0

Total ................ ceeaens . $491 $675 $10 $72 $43 $0 $175 $92 $5

1 Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 80 percent for California.
2 “Agriculture” does not include *‘crops and orchards”; these are included, along with "forests, hunting, fishing” in Outside Fires.
NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded ic the nearest tenth of a percent.
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Table 59 cont'd. CALIFORNIA FIRES IN BASIC INDUSTRY, UTILITY, AND DEFENSE

PROPERTIES BY CAUSE AND PROPERTY TYPE (CFIRS 1975)

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Total
Property Type Reported Number of Fires?

Nucleonics, Energy Production ........ 0 1 1 0 0 4 1 2 25
Laboratories ..........c.cc0iiennenann 0 8 4 4 0 36 2 13 288
Communications, Defense ............ 0 1 1 1 2 9 1 5 60
Utility, Energy Distribution ............ 7 15 2 18 3 12 14 68 715
Agriculture® ............... cereeseae 4 5 1 1 0 5 4 14 76
Mining, Quarrying .........covvieenns 0 1 0 3 1 1 0 4 25
Mineral Products Mfg. ............... . 0 2 0 4 0 17 5 14 86
Other ..........ccc.uvnn eeieeeans . 0 0 0 0 0 0 0 0 3

Total ..oiviiiiii it ceeen " 33 9 31 6 84 27 120 1,278

Percent
Nucleonics, Energy Production ........ 0 4 4 0 0 16 4 9 100
Laboratories ............cc0iiennn . 0 3 1 1 0 13 0.7 5 100
Communications, Defense ...........0 0 2 2 2 3 15 2 8 100
Utility, Energy Distribution ............ 1 2 0.3 3 0.4 2 2 10 101
Agriculture® . ... ... ... 0., ceieas 5 7 1 1 0 7 5 18 100
Mining, Quarrying ............ reieen 0 4 0 12 4 4 0 16 100
Mineral Products Mfg. ................ 0 2 0 5 0 20 6 16 99
Other ................... Chereieaens 0 0 0 0 0 0 0 0 29
Percent of Basic Industry, etc. Fires .. .. 0.9% 3% 0.7% 2% 0.5% 7% 2% 9% 101%
Dollar Loss in Thousands

Nucleonics, Energy Production ........ 0 0 0 0 0 50 0 0 64
Laboratories .........ccoviinvnnennes 0 100 0 0 0 252 0 261 832
Communications, Defense ............ 0 0 0 0 0 216 Q 0 296
Utility, Energy Distribution ........ cree 0 1 0 173 0 5 1 20 455
Agriculture? ... .............. ceasus 0 9 0 0 0 5 0 5 836
Mining, Quarrying ......... 0 10 0 0 0 0 0 0 19
Mineral Products Mfg. .............. - 0 2 0 5 0 81 0 63 342
Other ............... 0 0 0 0 0 0 0 0 0

Total o.ovvvuveennnnnnn, eesens $0 $122 $0 $609 $349 $2,848

$0

| &
-
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Table 60. OHIO FIRES IN BASIC INDUSTRY, UTILITY, AND DEFENSE
PROPERTIES BY CAUSE AND PROPERTY TYPE (NFIRS 1976)—Continued

Cause
Incendiary/ Electrical Flame, ’ ) Flammable
Suspicious Distribution Spark Smoking Exposure Cooking Appliances Heating Liquigs:
Property Type Reported Number of Fires?

Nucleonics, Energy Production ........ 1 0 0 0 0 0 0 2 0
Laboratories ..........ciiiiiiinnnann 2 1 0 0 0 1 1 2 2
Communications, Defense ............. 1 3 0 0 0 0 1 0 0
Utility, Energy Distribution ............ 3 8 3 0 0 0 0 1 2
Agriculture ... ... e 4 5 3 1 1 0 2 5 0
Mining, Quarrying ...........cc00unen 0 1 1 0 0 0 0 1 0
Mineral Products Mfg. ................ 5 0 4 2 0 0 1 3 0
Lo (1= ] 0 0 0 0 0 0 0 0

Total ..iiiiii i i, 16 18 1 3 1 1 5 14 4

Percent
Nucleonics, Energy Production ........ 25 0 0 0 0 0 0 50 0
Laboratories ..........cccoiiiieinann 17 8 0 0 0 8 8 17 17
Communications, Defense ....... eries 17 50 ] 0 0 0 17 0 0
Utility, Energy Distribution ............ 14 38 14 0 0 0 0 5 10
Agriculture® ... .. i i i 16 20 12 4 4 0 8 20 3
Mining, Quarrying ............. Cerean 0 25 25 0 0 0 0 25 #
Mineral Products Mfg. ................ 21 0 17 8 0 0 4 13 Q
Other ......oviiiiiiiiiiiiennnrons .. 0 (o] 0 0 0 0 0 0 5§
Percent of Basic Industry, etc. Fires .... 17% 19% 11% 3% 1% 1% 5% 15% &%
Dollar Loss in Thousands T

Nucleonics, Energy Production ........ 0 0 0 0 0 0 0 0 4] !
Laboratories ............oiiiiiiines 24 0 0 0 0 1 0 26 60
Communications, Defense ............. 0 11 0 0 0 0 0 0 0
Utility, Energy Distribution ............ 29 31 0 0 0 0 0 0 an
Agriculture® ... ... . i it . 4 100 28 0 10 0 135 37 )
Mining, Quarrying ............. e 0 15 0 0 0 0 0 20 0
Mineral Products Mfg. ................ 189 0 10 1 0 0 0 e 0
Other ......coiiiiiiiiiinnenenns vee 0 0 0 0 0 0 0 0 0

Total ..ovvviiiiiii it aeaa, $246 $157 $38 $1 $10 $1 $135 $83 $92

1 Reported fire incidents shown do not include all fires atiended by fire departments. Estimated completeness is roughly 50 percent for Ohio (Reference 11).
2 Agriculture” does not include “crops and orchards™; these are included, along with “forests, hunting, fishing” in Outside Fires.
NOTE: Some totals may not equal 100 percent or thi sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percent.




Table 60 cont’'d. OHIO FIRES IN BASIC INDUSTRY, UTILITY, AND DEFENSE
PROPERTIES BY CAUSE AND PROPERTY TYPE (NFIRS 1976)

LEL

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Total
Property Type Reported Number of Fires!
Nucleonics, Energy Production ........ 0 0 0 0 0 0 0 1 4
Laboratories ...............ceiviiinn 0 0 0 0 0 3 0 0 12
| Communications, Defense ....... 0 0 0 0 0 1 0 0 6
Utility, Energy Distribution ............ 0 1 1 < 0 0 1 1 21
Agriculture? .. ... . i e 0 2 0 0 0 0 0 2 25
Mining, Quarrying ..........coc00vnn. 0 0 0 1 0 0 0 0 4
Mineral Products Mfg. ................ 0 0 1 1 0 5 2 0 24
Other ...ttt ie i i .. 0 0 0 0 0 0 0 0 0
Total ..t 0 3 2 2 0 9 3 4 96
Percent
Nucleonics, Energy Production ........ 0 0 0 0 0 0 0 25 100
Laboratories ............c.ciiviniennn 0 0 0 0 0 25 0 0 100
Communications, Defense ............. 0 0 0 0 0 17 0 0 101
Utility, Energy Distribution ,........... 0 5 5 0] 0 0 5 5 101
Agriculture® ... .. .. i i . 0 8 0 0 0 0 0 8 100
Mining, Quarrying ............. 0 0 0 25 0 0 0 0 100
Mineral Products Mfg. ................ 0 0 4 4 0 21 8 0 100
Other .. it it i i it e ennen 0 0 0 0 0 0 0 0 0
Percent of Basic Industry, etc. Fires .. .. 0% 3% 2% 2% 0% 9% 3% 4% 99%
Dollar Loss in Thousands
Nucleonics, Energy Production ........ 0 0 0 0 0 0 0 0 0
Laboratories ............c.0iiiinennn 0 0 0 0 0 0 ) 0 112
Communications, Defense ....... esias 0 0 (1] 0 0 0 0 0 1
Utility, Energy Distribution ............ 0 0 0 0 0 0 0 3 97
Agriculture® .. ... . e, 0 30 0 0 0 0 0 0 348
Mining, Querrying ............. Cerene 0 0 0 15 0 0 0 0 50
Mineral Produnts Mfg. ............ 0 0 0 55 0 4 0 0 261
Other ...... DN Ceeans ves 0 0 0 0 0 0 0 0 0
Total ..ottt . $0 $30 $0 $70 $0 $4 $0 $2 $880




Table 61. CALIFORNIA FIRES IN MANUFACTURING PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)—Continued

8eL

Cause
Incendiary/ Electrical Flame, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking  Appliances Heating Liquids
Property Type ’ Reported Number of Fires!
FOOD ...ovviinrvneennnraninsas 27 23 15 8 12 29 16 13 1
Beverages, Tobacco ...... Ceieraraes . 1 4 5 4 0 4 7 1 1
Textiles ....vevreiniviirniiinnss vesas 12 5 10 7 0 2 1 4 3
Wearing Apparel ..........occiviiien 14 16 8 9 5 2 5 9 6
Wood, Furniture, Paper, Prlnting ....... 79 853 43 40 37 0 44 30 15
Chemlcal Plastic, Petroleum .......... 12 17 16 7 5 3 9 10 27
Metals .....ovvivinviiarans Cireeens . 35 74 28 20 12 32 48 38 66
Vehicle Assembly ................ 24 24 15 13 3 1 9 4 63
Other .....civiiiviiininneneenes 107 60 35 28 59 8 82 28 17
Total ..ovviiiii i Cienes 3n 276 175 136 133 81 231 137 199
Percent
FOod .....coviiiiiiniennnaes 11 10 6 3 5 12 7 5 04
Beverages, Tobacco ......... e . 2 10 12 10 0 10 17 2 2
Textiles ...... NP e e . 11 5 9 7 0 2 10 4 3
Wearing Apparel ............ Veerens R 10 12 6 7 4 1 4 7 4
Wood, Furniture, Paper, Printing ...... . 13 9 7 7 6 0 7 5 3
Chemical, Plastic, Petroleum ......... . 5 6 6 3 2 1 3 4 10
Metals .........ccovvviivnnnn RN 6 12 5 3 2 5 8 6 11
Vehicle Assembly ................. . 9 9 5 6 1 0.4 3 1 22
Other ............... e 17 9 ] 4 9 1 13 4 3
Percent of Manufacturing Fires ........ . 11% 2% 6% 5% 5% 3% 8% 5% 7%
Dollar Loss in Thousands
Food ....... e e Ceereeaees 3,135 133 160 5 16 6 13 48 0
Beverages, Tobacco ........covvvennen 0 5 0 4 0 16 3 75 0
Textiles ...... N et 335 0 0 18 0 0 0 23 16
Wearing Apparel ............. 210 16 6 46 1 1 0 23 0
Woad, Furniture, Paper, Printlng ....... 321 254 34 1656 74 0 520 265 102
Chemical, Plastic, Petroleum .......... 27 485 4 7 1 9 6 76 436
Metals .............. Ve Cireienes 495 1,013 21 20 27 13 610 363 206
Vehicle Assembly e 12 11 27 13 2 0 0 1 9
Other ........iciiviiiiiininnns ees 136 157 66 51 43 5 22 79 Al
Total .. ..iiiiiiiiiiiiiii $4,671 $2,077 $318 $329 $164 $44 $1,174 $951 $936

! Reported fire incidents shown do not include all fires attended by fire departments. Estimated completenass is roughly 90 percent for California.
NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percontages less than one were rounded to the nearest tenth of & percent.
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Table 61 cont'd. CALIFORNIA FIRES IN MANUFACTURING PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Tota!
Property Type Reported Number of Fires®
FOOD ...\ iiiin ittt iiniannn e 4 13 4 2 0 32 12 27 238
Beverages, Tobacco ..... Veeieas Ceeaas 1 1 0 1 0 4 0 8 42
Textles . ...viivii ittt 1 0 0 1 0 20 9 21 106
Wearing Apparel ............... 0 7 0 2 0 24 2 25 134
Wood, Furniture, Paper, Printing ..... - 1 29 3 2 5 76 20 106 593
Chemical, Plastic, Petroleum ......... ' 0 37 1 12 0 52 8 49 265
Matals .........covviiiiiinninnrenns 2 16 1 18 0 95 18 108 621
Vehicle Assembly ................0u. 1 10 3 10 0 25 18 57 280
Other ....... PN 20 27 6 5 1 k] 9 1”21 646
Total ..... e RPN 40 140 28 63 6 361 98 622 2,925
Percent
FOOO . it iieiicii it 2 5 2 0.8 0 13 5 ik 98
Beverages, Tobacco .............. 2 2 0 2 0 10 0 19 100
Textiles . ...oiviiieiviiiirtnnnennaes 0.9 0 0 0.9 0 19 8 20 100
Wearing Apparel ................ 0 5 0 1 0 18 1 19 99
Wood, Furniture, Paper, Printmg 2 5 0.5 0.3 0.8 13 3 18 199
Chemlcal Plastic, Petroleum ....... 0 14 04 5 0 9 6 20 101
Metals ............ Coraveaa 0.3 3 2 3 0 9 6 20 101
Vehicle Assembly ... . ...c...0u0n 0.4 4 1 4 0 9 6 20 101
Other ................vuu e 3 4 0.9 0.8 0.2 5 1 19 29
Percent of Manufacturing Fires ......... 1% 5% 1% 2% 0.2% 12% 3% 18% 101%
Dollar Loss in Thousands
Food ............... e tie e 0 6 20 1 0 12 13 680 4,152 -
Beverages, Tobacco ......... Ceran 0 0 0 0 0 0 0 3 14
Textiles ...... Cherierareaes 0 0 0 1 0 6 3 424 832
Wearing Apparel ..........co0c0en 0 16 0 0 0 110 6 66 §06
Wood, Furniture, Paper, Printing ....... 0 42 0 0 14 70 3 627 2,496
Chemical, Plastic, Petroleum .......... 0 15 0 2,086 0 163 0 279 3,684
Metals ............ooovivinnen o 0 46 0 65 0 2,421 1 8§50 5,949
Vehicle Assembly ............... 0 41 0 1 0 7 10 40 178
Other ............. e rerr e . 2 30 0 85 0 24 19 705 1,606
Total ..........0000 e . $2 $196 $20 $2,239 $14 $2,803 364 $3,274 $19,324
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Table 61 cont'd. CALIFORNIA FIRES IN MANUFACTURING PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Total
Property Type Reported Number of Fires®
Food .......coviviiiiiiinnnns 4 13 4 2 0 32 12 27 238
Beverages, Tobacco .................. 1 1 0 1 0 4 0 8 42
Textiles ...oviviiiiniiii e 1 0 0 1 0 20 9 21 106
Wearing Apparel ..............c.0... 0 7 0 2 0 24 2 25 134
Wood, Furniture, Paper, Printing ....... 11 29 3 2 5 76 20 106 593
Chemical, Plastic, Petroleum .......... 0 37 1 12 0 52 8 49 265
Metals ........coiviiiiiinnvinnnnnns 2 16 11 18 0 95 18 108 621
Vehicle Assembly. ................... 1 10 3 10 0 25 18 57 280
Other ... . i i i i i i 20 27 6 5 1 33 9 121 646
Total ..o i 40 140 28 53 6 361 96 522 2,925
Percent
Food ... ...coviiii i i e 2 5 2 0.8 0 13 5 ek | 98
Beverages, Tobacco .................. 2 2 0 2 0 10 ] 19 100
Textiles ......oviiiinii it . 0.9 0 0 0.9 0 19 8 20 100
Wearing Apparel ..............c00v.. 0 5 0 1 0 18 1 19 99
Wood, Furniture, Paper, Printing ..... . 2 5 0.5 0.3 0.8 13 3 18 199
Chemical, Plastic, Petroleum .......... 0 14 04 5 0 9 6 20 101
Metals ........cciviiiiiii i 0.3 3 2 3 0 9 6 20 101
Vehicle Assembly ................... 0.4 4 1 4 0 9 6 20 101
Other ... it i i i e 3 4 0.9 0.8 0.2 5 1 19 99
Percent of Manufacturing Fires ......... 1% 5% 1% 2% 0.2% 12% 3% 18% 101%
Dollar Loss in Thousands
Food ......oiiiiii it ittt i 0 6 20 1 0 12 13 580 4,152
Beverages, Tobacco ............ovvtn 0 0 0 0 0 0 0 3 114
Textiles ......oovvieiiiiiriiinnennnns 0 0 0 1 0 6 3 424 832
Wearing Apparel .........civvnns 0 16 0 0 0 110 5 66 506
Wood, Furniture, Paper, Prmting ....... 0 42 0 0 14 70 3 627 2,496
Chemical, Plastic, Petroleum .......... 0 15 0 2,086 0 153 0 279 3,584
Metals .........cciiiiiiiinneninnes 0 46 0 65 0 2,421 1 550 5,949
Vehicle Assembly ................... 0 M 0 1 0 7 10 40 178
Other ... ..ot it it it 2 30 0 85 0 24 19 705 1,506
Total ...........cvvvnnn $2 $196 $20 $2,239 $14 $2,803 $54 $3,274 $19,324




Table 62. OHIO FIRES IN MANUFACTURING PROPERTIES BY CAUSE
AND PROPERTY TYPE (NFIRS 1976)—Continued

orL

Cause
Incendiary/ Electrical Flame, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking Appliances Heating Liquids
Property Type Reported Number of Fires!
Food ... 6 6 9 1 1 10 3 2 1
Beverages, Tobacco ................ 1 0 1 1 0 0 0 1 1
Textiles .......o.oiiiiiiiiiie 0 1 0 1 0 0 0 0 0
Wearing Apparel .................. . 5 6 4 6 1 1 4 1 3
Wood: Furniture, Paper, Printing ...... 13 15 20 10 4 3 8 19 4
Chemical, Plastic, Petroleum ......... 7 9 7 3 4 2 3 10 12
Metgls ............................ 13 25 30 18 9 1 18 27 43
Vehicle Assembly ................... 4 1 2 -3 0 1 1 4 6
Other .. ... e 17 4 7 9 4 1 21 2 2
Total ...t 66 67 80 52 23 19 58 66 72
Percent
Food ........ .. .. .. i i, " 11 16 2 2 18 5 4 2
Bevqrages, Tobacco ................ 7 0 7 7 0 0 0 7 7
Textnlies ........................... 0 13 0 13 0 0 0 0 0
Wearing Apparel ................ 9 " 7 1 2 2 7 2 5
Wood, Furniture, Paper, Printing ... ... 7 9 1 6 2 2 5 11 2
Chemical, Plastic, Petroleum ......... 6 7 6 2 3 2 2 8 10
Metgls ............................ 4 7 9 5 3 0.3 5 8 12
Vehicle Assembly ................... 11 3 6 8 0 3 3 1 17
Other .................... ... 18 4 7 9 4 1 22 2 2
Percent of Manufacturing Fires ........ 7% 7% 9% 6% 3% 2% 6% 7% 8%
Dollar Loss in Thousands
Food
............................. 15 1 229 0 100 4 2 2 22
?eve;rages, Tobacco ................ 1,600 0 0 20 0 0 0 0 c
vfxtll_es ........................... 0 0 0 0 0 0 0 0 0
wearmg Apparel ... ... ... . ..... ... 528 6 3 59 0 0 60 2 0
C;’°dz Furniture, Paper, Printing ... ... 258 93 390 17 415 50 7 204 0
Mef:?'ca" Plastic, Petroleum . ........ 565 642 56 5 5 15 4 31 58
Vehic? A ........................... 4! 48 83 56 7 0 119 319 516
Othes & Assembly ... 205 85 0 24 0 0 4 1 109
............................. 3 4 5 25 0 0 12 0 0
Total .................. ... . $3,235 $879 $766 $206 $527 $69 $208 $649 $705

) : .
NReported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 50 percent for Ohio (Reference 11).
OTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percent,




Table 62 cont’d. OHIO FIRES IN MANUFACTURING PROPERTIES BY CAUSE
AND PROPERTY TYPE (NFIRS 1976)

vL

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Total
Property Type Reported Number of Fires!

FOOd ....viiiiiiiiineeiiennenanss . 0 0 0 2 0 6 3 5 65
Beverages, TobacCo ........c..0v0nn 1 2 0 0 0 4 0 2 14
Textiles .....ovcviiiiiieininrionans 0 0 0 0 0 3 2 1 8
Wearing Apparel ..........ccoivnenne 0 4 0 0 0 17 1 4 57
Wood, Furniture, Paper, Printing ...... 3 14 2 0 0 37 10 14 176
Chemical, Plastic, Petroleum ......... 0 17 1 4 0 25 7 " 122
Metals .........ciiiiiirninnnnns ves 0 26 2 14 0 81 19 19 345
Yshicle Assembly .......... ... 000t 0 2 0 1 o] 7 1 3 36
Other ...o..vviiiiii i i rieennanns 1 " 0 3 0 2 2 10 96

Total .....iviiiiiiiiiiiiiieaes 5 76 5 24 0 182 45 69 909

Percent
Food .. .iiiiiiiiniiieiiiinnnnass 0 0 0 4 0 1% 5 9 100
Beverages, Tobacco ..............n. 7 14 0 0 0 29 0 14 99
Textiles .....oviiiiiiniiiiiiiannnns 0 0 0 0 0 38 25 13 102
Wearing Apparel .........cc000uenn . 0 7 0 0 0 30 2 7 102
Wood, Furniture, Paper, Printing ..... . 2 8 1 0 0 21 6 8 101
Chemical, Plastic, Petroleum ......... 0 14 1 3 0 20 6 9 99
Metals ........coiiitiiiiinnennenns 0 8 0.6 4 0 23 6 6 101
Vehicle Assembly ............... ceee 0 6 0 3 0 19 3 8 101
Other .....ciiiiiiiiininniianns ves 1 11 0 3 0 2 2 10 98
Percent of Manufacturing Fires ........ 0.6% 8% 0.6% 3% 0% 20% 5% 8% 100%
Dollar Loss in Thousands

Food ... ittt it 0 0 0 107 0 12 0 304 803
Beverages, Tobacco .............. .. 0 " 0 0 0 350 0 352 2,334
Textiles .....ccveiivineierenranees 0 0 0 0 0 1 1 25 27
Wearing Apparel ..........cciivunn . 0 8 0 0 0 13 12 17 712
Wood, Furniture, Paper, Printing ...... 0 57 0 0 0 101 24 606 2,318
Chemical, Plastic, Petroleum ......... 0 84 0 861 0 55 35 1,827 4,239
Metgls ........................... . Q 70 6 89 0 1,326 30 1,347 4,093
Vehicle Assembly ............... vees 0 0 0 0 0 124 0 140 695
Other ...........covvvvnn. Ceeecaans 0 7 0 45 0 0 0 668 778

Total ...........0uun. eranenn $0 $239 $6 $1,102 $0 $1,982 $102 $5,286 $16,003
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Table 63. CALIFOBNIA FIRES IN STORAGE PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)—Continued

Cause
Incendiary/ Electrical Flame, Flanimamgw
Suspicious Distribution Spark Smoking Exposure Cocking Appliances Heating Liquidy
Property Type Reported Number of Fires! "
Agricultural Products ............... 147 34 59 36 60 6 8 13 18 |
Textiles ..o iieiiiiiiaiiiiins 8 0 5 6 1 0 2 1 6
Processed Food, Tobacco ............ 11 5 5 0 2 11 5 2 1
Petroleum Products, Alcoholic Beverage 7 3 6 1 3 5 3 1 15
Wood, Paper Products . .............. 33 5 8 7 8 0 1 1 1
Chemicals, Plastics ..oeveeieriunrans 15 7 6 2 3 1 0 1 2
Metals ........coiiiiirinnnrienenas 25 11 58 11 5 0 5 5 17
Vehicle? ... ..t iiiii i s 553 138 372 167 375 16 65 hl 91
General ltem ...........cciiiivinns 195 38 48 §1 69 7 12 18 6
[0 1177 13 1 6 2 9 0 2 0 0
Total ...cciiiiiiii it 1,007 242 5§73 283 535 46 103 133 157
Percent

Agricultural Products .............. . 22 5 9 5 9 0.9 1 2 3
 Textiles ...t ) 8 0 5 6 1 0 2 1 6
Processed Food, Tobacco ............ 18 8 8 0 3 18 8 3 2
Petroleum Products, Alcoholic Beverage 12 5 10 2 5 8 5 2 25
Wood, Paper Products ............... 36 5 9 8 9 0 1 1 1
Chemicals, Plastics ................. 24 1 10 3 5 2 0 2 3
Metals .......iviiiiiiiinnrncnnenas 13 6 fal 6 3 0 3 3 9
Vehicle? ... vttt i 21 5 14 6 14 0.6 2 3 k]

General ltem ...........coiiivivnnns 30 6 7 8 11 1 2 3 0.9
Other ... i it iiee ety 22 2 10 3 16 0 3 0 54

Percent of Storage Fires ............. 22% 5% 13% 6% 12% 1% 2% 3% 3%

Dollar L:0ss in Thousands

Agricultural Products .............. . 799 52 90 106 24 0 26 10 96
Textiles ....coviiiiiiiiiiieiiienes . 267 0 5 1 0 0 0 2 0
Processed Food, Tebaceco ............ 389 0 0 0 19 0 3 0 0
Petroleum Products, Alcoholic Beverage 0 0 1 0 26 0 0 0 152
Wood, Paper Products . .............. 31 16 40 2 109 0 0 0 0
Chemicals, Plastics ................. 845 6 37 8 104 0 0 4 1,320
Metals ..........ciiiiiivnnennnnnnn 14 116 2 1 5 0 12 8 19
Vehicle? ... .. iiiiiiiiiininnnnnnnes 1,218 296 a7 i 379 24 11 244 104
General ltem .........ccoviviivennnn, 502 46 680 27 302 6 22 43 135
({1 - 6 " 12 2 13 0 10 0 i)
Total ............ Chtereeraiaa $4,071 $543 $1,338 $318 $981 $30 $184 $311 %1,826

1 Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 90 percent for California.

2 Includes parking garages (residential and other), storage for buses, trucks, automobile dealers, heavy equipment, boats, ships, railways, aircraft hangers, fire stations.
NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percest,




Table 63 cont’d. CALIFORNIA FIRES IN STORAGE PROPERTIES BY CAUSE
AND PROPERTY TYPE (CFIRS 1975)

134}

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks  Equipment Heat Unknown Total
Property Type Reported Number of Fires!

Agricultural Products ........... ... 36 56 0 0 4 31 43 117 668
Textiles ........cccivivevnns e 1 4 0 0 0 32 13 17 96
Processed Food, Tobacco ........... 2 3 2 0 0 4 2 5 60
Petroteum Products, Alcoholic Beverage 2 0 0 3 0 1 0 10 60
Wood, Paper Products ............... 4 0 0 0 0 1 2 20 91
Chemicals, Plastics ................. 0 5 1 0 0 3 6 1 63
Metals ... ..ottt e 2 0 0 2 1 5 6 37 190
Vehicle? ... ... it iiiiiniiiennenen 145 31 5 9 37 22 49 446 2,612
General ltem . ........... N . 42 9 1 2 3 8 21 118 648
(0 17T 3 1 0 0 1 2 1 17 58

Total ...ttt . 237 109 9 16 46 109 143 798 4,546

Percent
Agricultural Produets ................ 5 8 0 0 0.6 5 6 18 100
Textiles .....ciiiiiiiiiniiin i 1 4 0 0 0 33 14 18 99
Processed Food, Tobacco ........... 3 5 3 0 0 7 3 8 97
Petroleum Products, Alcoholic Beverage 3 0 0 5 0 2 0 17 101
Wood, Paper Products ............... 4 0 0 0 0 1 2 22 99
Chemicals, Plastics .........c.c0vnus 0 8 2 0 0 5 10 17 102
Metals ..... e ety 1 0 0 1 0.5 3 3 19 102
Vehicle? ....... ettty 6 1 0.2 0.3 1 08 2 17 97
Generalltem ..............c0vvvnnn . 6 1 0.2 0.3 0.5 1 3 18 09
Other .............. e ] 2 0 0 2 3 2 29 99
Percent of Storage Fires ............. 5% 2% 0.2% 0.4% 1% 2% 3% 18% 99%
Dollar Loss in Thousands

Agricultural Produets .............. o 36 260 0 0 4 14 94 1,190 2,807
Texthes ......oiivieiiieiiiernnes . 0 1 0 0 0 191 177 30 676
Processed Food, Tobacco ........... 0 5 0 0 0 1 0 16 438
Petroleum Products, Alcoholic Beverage 0 0 0 0 0 0 0 11 192
Wood, Paper Products .............. . 0 0 0 0 0 0 6 176 383
Chemicals, Plastics ................. 0 1 0 0 0 16 0 8 2,351
Metals .................. cerrrieces 250 0 0 6 0 2 4 as 477
Vehicle? ............... ..., teceeae 174 66 1" 19 91 52 67 1,306 4812
General ltem ..............o0vuss 322 9 0 0 1 1 12 715 2,830
Other ... ittt ittt . 0 1 0 0 1 1 0 497 657

Total .........iiiiiiiiinins, . $702 $343 $11 $25 $97 $278 $360 $3,982 $16,627




Table 64. OHIO FIRES IN STORAGE PROPERTIES BY CAUSE AND
PROPERTY TYPE (NFIRS 1976)—Continued
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Cause
Incendiary/ Efectrical Flame, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking Appliances Heating Liquids
Property Type Reported Number of Fires!

Agricultural Products ............... 175 79 75 26 29 2 12 38 9
Textiles ..... e e e e e 2 0 0 0 0 0 0 1 0
Processed Food, Tobacco ............ 1 0 1 2 0 0 0 0 0
Petrolsum Products, Alcoholic Beverage 2 0 0 0 0 0 0 1 3
Wood, Paper Products ............... Q 0 1 0 0 0 0 0 0
Chemicals, Plastics .......ocivvuvans 3 0 0 2 0 0 0 0 0
Metals ............... e 12 9 1" 3 4 1 4 <] 5
Vehicle? .. ... vt Ve 505 77 83 89 140 ! i5 84 76
General ftem ........... .. 00 i 70 17 27 13 12 1 0 12 6
(oL T 2 0 0 1 0 0 0 1 0

Total ................ Cierhees . 772 182 198 136 185 17 3 153 99

Percent
Agricultural Products ............... 21 10 9 3 4 0.2 1 5 1
Textiles .. .o iiiiiii i 67 0 0 0 0 0 0 33 0
Processed Food, Tobacco ........... 14 0 14 29 0 0 0 0 0
Petroleum Products, Alcoholic Beverage 20 0 0 0 0 0 0 10 30
Wood, Paper Products ............... 0 0 25 0 0 0 0 0 0
Chemicals, Plastics ............0000n 27 0 0 18 0 0 0 0 0
Metals ............. e rarrereaeeas 14 1" 13 4 5 1 5 7 6
Vehicle? ... ..ttt iiiiiiiininnes 32 5 5 6 9 0.8 0.9 6 5
General item .......... 32 8 12 6 5 0.5 0 5 3
Other ... it ittt encans . 29 0 0 14 0 0 0 14 0
Percent of Storage Fires ............. 28% 7% 7% 5% 7% 0.6% 1% 6% 4%
Dollar Loss in Thousands

Agricultural Products ............... 2,205 1.777 390 53 48 7 122 73 5
Textiles ........ovviviiennns Cereaes 0 0 0 0 0 0 0 3 0
Processed Food, Tobacco ..... Nevaen 400 0 0 0 0 0 0 0 0
Petroleum Products, Alcoholic Baverage 12 0 0 0 0 0 0 0 16
Wood, Paper Products ............ . 0 0 0 0 0 0 0 0 0
Chemtcals, Plastics .......ccvivvinnn 370 0 0 0 v U 0 0 0
Metals ... .....iiiiiiiiiiiiirenrias 47 18 7 0 " 0 79 73 21
Vehicle? ... ...ciiiriiiiiiniiennnres 57 381 110 67 128 8 33 235 287
General 1tem .............civvenns 2,402 398 44 15 105 1 0 37 17
Other ................ e e () 0 0 0 0 0 0 0 0

Total ......... Ceerteseteeraes . $6,013 $2,574 $551 $135 $292 $16 $234 $1,061 $346

! Reported fire Incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 50 percent for Ohio (Reference 11).
?Includes parking garages (residential and other), storage for buses, trucks, automobile dealers, heavy equipment, boats, ships, railways, aircraft hangers, fire stations.
NOTE: Some totals may not equal 100 parcent or the sum of their elements due to round-off error. Percentages less than one werc rounded to the nearest tenth of a percent,
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Table 64 cont'd. OHIO FIRES IN STORAGE PROPERTIES BY CAUSE

PROPERTY TYPE (NFIRS 1976)

Cause
Children Air Cond,, Explosives, Other Other
Playing Natural Refrigeration Gas Fireworks Equipment Heat Unknown Total
property Type Reported Number of Fires!

Agricultural Produets ........ ..o e 62 78 0 1 3 18 17 203 827
Toxtiles ., .o iiiieiiaes 0 0 0 0 0 0 0 0 3
Processed Food, Tobacco ......... 0 0 0 0 0 2 0 1 7
Petroleum Products. Alcoholic Beverage 0 2 0 2 0 0 0 0 10
Wood, Paper Products ..........c.... 0 0 0 0 0 0 0 3 4
Chemlcals, Plastics ........... 3 1 0 0 0 1 1 0 11
Metals ....ooiivvinins RN R 3 3 0 2 0 3 6 12 84
Vehicle? ... oviiiiinnn e o 186 23 2 9 9 " 74 192 1,698
General Item . .....ov i i ias 10 6 0 2 0 8 10 26 220
Other o oot i 1 0 0 0 0 0 0 2 7

Total ....... 265 113 2 16 12 43 108 439 2,11

Percent
Agricultural Products ... ... Fieaeaas Cee 7 9 0 0.1 0.4 2 2 25 100
Textiles ... .vviviiv it iinieans 0 0 0 0 0 0 0 0 100
Processed Food, Tobacco ........... 0 0 0 0 0 29 0 14 100
Petroleum Products, Alcoholic Beverage 0 20 0 20 0 0 0 0 100
Wood, Paper Products ........ Ve 0 0 0 0 0 0 0 75 100
Chemicals, Plasti€s .......ccvovvvunn 27 9 0 0 0 9 9 0 99
Metals ....... 4 4 0 2 0 4 7 14 101
Vehicle? ... ....vviiiiiiin e 12 1 0.1 0.6 0.6 0.7 5 1 102
General ltem ...,... 5 3 0 09 0 4 ] 12 101
(01T 14 0 0 0 0 0 0 29 100
Percent of Storage Fires ......... AT 10% 4% 0.1% 0.6% 0.4% 2% 4% 16% 103%
Dollar Less in Thousands '

Agricultural Products ....... L eereaaae 289 1,040 ] 0 20 187 35 3,836 10,733
Textiles ............o0.. Cerreeaes . 0 0 0 0 0 0 0 0 3
Processed Food, Tobacco i 0 0 0 0 0 0 0 0 400
Petroleum Products, Alcoholic Beverage 0 16 0 0 0 0 0 0 44
Wood, Paper Froducts ......... AN 0 0 0 0 0 0 0 200 200
Chemlcals, Plastics ...oivinuvrnennn . 175 1,500 0 0 0 2 0 0 2,047
Metals ......... Ve e 4 18 0 0 0 19 37 61 399
Vehicle? ...........covvvnnnnn. e 133 31 0 1 1 38 96 1,152 2,298
General ltem ,.................. 44 136 0 11 0 2 12 2,013 5,243
Other .. .. vttt e . 0 0 0 0 0 0 0 8 9

Total ............. Ceeres $645 $2,741 $0 $22 $21 $248 $180 $7,270 $22,380
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Table 65. CALIFORNIA FIRES IN MOBILE PROPERTIES BY CAUSE
AND MOBILE PROPERTY TYPE (CFIRS 1975)—Continued

Cause
Incendiary/ Electrical Flame, Flammable Children
Suspicious  Distribution Spark Smoking Exposure Cooking Appliances  Heating  Liquids Playing Natural

Mobile Property Type Percent
Auto, Taxi, Race Car,

Ambulance .............. 9% 11% 1% 5% 1% 0.1% 0.5% 0.2% 45% 0.4% 0.2%
Bus, Trolley ............... 8 17 1 4 1 0.2 0.3 0.1 46 0.2 0.2
Terrain Vehicles! .......... 8 6 0.6 0.4 0.6 0 0.8 0.6 64 0.2 0
Motor Homes and Trailers? . 13 11 3 3 6 3 3 5 17 2 0
Mobile Home (non-residential

(V173 N 13 9 4 7 8 0.5 1 1 4 2 0.3
Other Passenger Transport .. 12 8 1 2 0.6 0.3 0.6 0.6 40 1 0
Trucks overoneton ......... 9 1 2 6 3 0.2 0.4 0.4 32 0.4 0.7
Trucks under one ton ...... 1 10 2 9 3 0.3 0.6 0.5 36 0.4 0.4
Tank Truck ................ 1" 1" 2 6 4 0 0.4 1 30 0 1
Trash Truck ............... 9 4 6 7 2 0 1 0 19 0.5 2
Other Freight Transport ..... 3 13 3 5 0.7 0 2 0.3 22 0.1 0.4
All Rail Transport .......... 12 8 11 2 5 0.6 0 1 7 0 0.6
All Water Transport ......... 17 13 3 3 9 3 2 2 22 0 0.6
All Air Transport ........... 2 7 0 0 0 0 5 0 53 0 2
Tractors ........coiivnnn 3 14 4 0.6 3 0.3 0.9 0.3 26 0 0.3
Other Heavy Equipment ..... 9 8 0.6 2 2 0.6 1 0 32 0.6 0
Special and Other Vehicles . 6 6 3 1 3 1 3 2 45 2 0

Total Percent of Mobile
Property Fires ....... 9% 11% 244 5% 2% 0.2% 0.6% 0.3% 1% 0.4% 0.3%
Total Number Mobile Fires® .. 2,725 3,183 516 1,478 512 46 173 102 12,237 117 80
Total Number Mobile Daaths . 3 4 1 0 2 1 0 0 73 2 5
Total Number Mobile Injuries . 12 33 20 6 17 13 1 13 242 1 9
Total Mobile Dollar Loss
in Thousands ............ $2,007 $1,191 $393 $427 $386 $49 $1,366 $96 $4,628 $22 $184

! Includes motorcycles, golf carts, snowmobiles, and dune buggies.
2 Includes pickup trucks, mounted campers, bookmobiles, and both travel and camping trailers,
3 Reported fire incidents shown do pnot include all fires attended by fire departments. Estimated completeness is roughly 90 percent for California.
NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percent.




Table 65 cont’d. CALIFORNIA FIREE IN MOBILE PROPERTIES BY CAUSE
AND MOBILE PROPERTY TYPE (CFIRS 1975)

FA4X

Cause
Air Cond., Explosives, Other Other Total Total Total Dollar Loss
Refrigeration Gas Fireworks Equipment Heat Unknown Total Fires Deaths Injuries (Thousands)

Mobile Property Type Percent Number Reported
Auto, Texi, Race Car,

Ambulance ............ .e 0.1% 0.8% 0.1% 3% 8% 14% 99% 21,391 36 242 $6,818
Bus, Trolley ............ 0.4 0.5 0.3 5 6 9 99 1,024 1 4 235
Terrain Vehicles' ........ . 0.2 1 0.2 1 4 1" 99 479 12 21 134
Motor Homes and Trailers? .. 4 3 0 4 10 12 99 2908 1 22 569
Mobile Home (non-residential

71 ) 0.5 1 0 23 18 9 101 388 0 4 1,547
Other Passenger Transport .. 0.3 0.6 0.3 2 8 22 929 363 0 5 100
Trucks overoneton ......... 0.1 1 0.2 7 14 13 100 1,600 4 34 1,108
Trucks under one ton ...... 0.1 1 0.1 4 11 1 100 1,469 12 60 645
Tank Truck ................ 0 1 0 6 15 13 101 250 3 1 210
Trash Truck .............. . 0 0 0.5 5 24 22 102 200 0 0 65
Other Freight Transport ..... 0.2 1 0.3 4 7 39 101 1,142 0 1 624
All Rail Transport .......... 0.6 0.6 0 21 14 16 99 177 0 7 212
All Water Transport ......... 0 0 0.6 1 6 18 100 180 1 10 356
All Air Transport ........... 2 4 0 ] ] 15 100 55 26 9 873
Tractors ...........ccveenn 0 3 0 18 20 7 100 317 2 6 822
Other Heavy Equipment ..... 0 7 0 15 12 1 101 168 0 4 188
Special and Other Vehicles . 0 5 0 9 3 9 98 87 0 5 26

Total Percent of Mobile
Property Fires ....... 0.2% 0.9% 0.1% 4% 9% 14% 101% —_ —_ —_ —
Total Number Mobile Fires® ., 57 279 44 1,145 2,608 4,286 — 29,588 C— — —_
Total Number Mobile Deaths . 0 2 0 2 0 3 — — 98 — —
Total Number Mobile Injuries . 6 17 0 9 29 27 — — — 455 —

Total Mobile Dollar Loss
in Thousands ............ $94 $589 $10 $679 $956 $1,563 —_— -— — —_ $14,549




114 8

Table 66. OHIO FIRES IN MOBILE PROPERTIES BY CAUSE AND MOBILE
PROPERTY TYPE (NFIRS 1976)—Continued

Cause
Incendiary/ Electrical Flame, Flammable Children
Suspicious  Distribution Spark Smoking Exposure Cooking Appliances  Heating Liquids Playing Natural

Mobile Property Type Percent of Fires
Auto, Taxi, Race Car,

Ambulance .............. 13% 2% 2% 7% 1% 0.1% 0.2% 0.1% 42% 0.4% 0.3%
Bus, Trolley ............... 13 1 0 4 1 0 1 0 21 1 1
Terrain Vehicles! .......... 7 0.9 0.9 4 2 0 0 0.4 69 0.4 0
Motor Homes and Trailers? .. 16 9 3 6 4 3 2 7 20 1 0.7
Mobile Home (non-residential

USB) vttt i 27 0 5 9 5 5 0 23 9 0 0
Other Passenger Transport .. 10 0 5 5 0 10 0 0 43 5 0
Trucks overoneton ......... 8 5 4 8 3 0 0 2 32 0.5 0.7
Trucks under one ton ...... 12 3 3 9 1 0.2 0.2 0.5 42 0.5 0.2
Tank Truck ................ 3 8 3 0 3 0 0 5 30 0 0
Trash Truck ............... 3 1 5 10 1 0 0 0 36 0 5
Other Freight Transport ..... " 5 2 5 4 0.3 0.7 3 13 2 0.7
All Rail Transport .......... 23 2 12 6 0.8 0.8 2 5 8 5 4
All Water Transport ......... 13 10 3 10 6 0 6 0 13 10 3
All Air Transport ........... 0 0 0 0 0 0 0 0 57 0 0
Tractors ...........cvvune. 2 2 2 1 1 0.6 0.6 0 40 0 2
Other Heavy Equipment ..... 9 3 9 1 3 0 2 2 39 0 0
Special and Other Vehicles .. 4 0.7 4 0.7 0 3 0 0 69 1 0

Total Percent of Mobile
Property Fires ....... 13% 2% 3% 7% 1% 0.2% 0.2% 0.4% 41% 0.6% 0.4%
Total Number Mobile Fires® .. 1,724 327 357 935 162 25 33 55 5,501 77 53
Total Number Mobile Deaths . 2 0 0 0 1 0 0 0 40 0 1
Tota! Number Mobile Injuries . 1 8 7 10 8 2 1 2 162 1 4
Total Mobile Dollar Loss
in Thousands ........... . $2,137 $288 $114 $266 $157 $21 $122 $109 $3,870 $34 $35

! Includes motorcycles, golf carts, snowmobiles, and dune buggies.

2 Includes pickup trucks, mounted campers, bookmobiles, and both travel and camping traiiers,

3 Reported fire incidents shown do not include all fires attended by fire departments. Estimated completeness is roughly 50 percent for Ohio (Reference 11).

NOTE: Some totals may not equal 100 percent or the sum of their elements due to round-off error. Percentages less than one were rounded to the nearest tenth of a percent.




Table 66 cont'd. OHIO FIRES IN MOBILE PROPERTIES BY CAUSE AND MOBILE
PROPERTY TYPE (NFIRS 1976)

6vL

Cause
Air Cond., Explosives,  Other Other Total Total Total  Dollar Loss
Refrigeration Gas Fireworks Equipment Heat Unknown Total Fires Deaths Injuries (Thousands)

Mobile Property Type Percent of Fires Number Reported
Auto, Taxi, Race Car,

Ambulance .............. 0% 0.2% 0.2% 0.6% 18% 11% 98% 10,938 32 187 $5,218
Bus, Trolley ............... 0 0 0 0 45 10 98 71 0 1 180
Terrain Vehicles' .......... 04 0.9 0.9 0.4 7 7 101 231 1 32 85
Motor Homes and Trailers? .. 7 0.7 0.7 0.7 10 9 100 138 0 4 261
Mobiie Home (non-residential

(VE-7- ) . 0 5 0 9 5 102 22 0 2 46
Other Passenger Transport .. 0 0 0 0 10 14 102 21 0 1 25
Trucks overoneton ......... 0.2 0.7 0 3 20 13 100 424 4 21 555
Trucks under one ton ...... 0 0.5 0.2 0.5 15 12 100 €09 2 23 358
Tank Truck ..........ocunne 0 3 0 11 30 5 101 37 0 6 102
Trash Truck ........o000uen 0 0 0 2 19 17 99 88 0 0 137
Other Freight Transport ..... 0 0.3 0 6 a5 1 99 294 3 11 661
All Rail Transport .......... 0.8 0 0 5 14 12 100 128 4 3 1,588
All Water Transport ...... s 3 6 0 0 6 10 99 31 1 8 70
AH Air Transport .......... . 0 0 0 0 29 14 100 7 3 0 42
Tractors ..........civvunnn 0 0.6 0.6 2 29 16 929 176 0 6 427
Other Heavy Equipment ..... 0 0 1 7 12 1 99 91 0 4 323
Special and Other Vehicles . 0 0 0 2 5 9 98 143 0 3 46

Total Percent of Mobile
Property Fires ....... 0.1% 0.3% 0.2% 1% 18% 11% 99% —_— _ —_ —
Total Number Mobile Fires® .. 16 a1 26 128 2,466 1,523 -— 13,449 —_ —_— —
Total Number Mobile Deaths . 0 0 0 0 6 0 -— _— 50 —_ —_—
Total Number Mobile Injuries . 0 6 0 2 30 58 —_— _— -— 312 —_—

Total Mobile Dollar Loss
in Thousands ............ $47 $52 $24 $71 $1,271 $1,556 —_ —_— —— — $10,183
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Appendix |

Fire-Related Activities of the Federal Government

This appendix describes the fire prevention
activities of those Federal agencies most actively
involved with the fire problem. First, the activities

of the Department of Commerce are discussed;

then, those of selected other agencies are identi-
fied and briefly described. This appendix is not
meant to include all fire-related activities of the
Federal Government, but rather is meant to illus-
trate various ongoing fire-related programs.

U.S. DEPARTMENT OF COMMERCE

Two components of the Department of Com-
merce have a major role in fire safety. They are
the National Fire Prevention and Control Admin-
istration and the Center for Fire Research in the
National Bureau of Standards. Other parts of the
Department of Commerce also have specialized
fire-related programs. The Maritime Administra-
tion is concerned with fire protection of ships and
ports. The Economic Development Administra-
tion has special concern with the effects of arson
on cities.

National Fire Prevention and Control
Administration

The National Fire Prevention and Control Ad-
ministration (NFPCA) was established by Public
Law 93-498, the Federal Fire Prevention and Con-
trol Act of 1974. That Act followed from a study
of the U.S. fire problem by the National Com-
mission on Fire Prevention and Control.” The
Commission reported that fire caused an un-
conscionable loss in lives and property and set a
goal of reducing fire losses by 50 percent in the
next generation.

% America Burning: Report of the National Commission on
Fire Prevention and Control, Richard E. Bland, Chairman (Wash-
ington, DC: Government Printing Office, 1973).
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NFPCA was set up to assist, supplement, ex-
pand, and improve the Nation’s fire prevention
and control efforts. The Fire Administration has
no regulatory or enforcement responsibilities.
Most of NFPCA's programs fall under its four
major operating areas.

Public Education Office. The PEO is determin-
ing the most effective public education programs
to improve fire safety and reduce losses. Effec-
tiveness is established by research and identifica-
tion of success cases. The most effective public
education programs are propagated at the State
and local levels with assistance from the PEO.

National Academy for Fire Prevention and Con-
trol. The National Fire Academy is developing
courses to advance professional development in
the fire service and fire safety understanding by
others engaged in fire protection, such as archi-
tects. The Academy emphasizes ““training the
trainers’” who will then return home to train local
fire personnel in fire service management, master
planning for fire safety, fire investigation, and
other areas. The Academy also assists State and
local training programs, as well as those colleges
and universities offering fire service training.

National Fire Data Center. The Data Center col-
lects, analyzes, and publishes information on the
occurrence of fires, deaths, injuries, and losses.
The Data Center also provides assistance to State
and local governments in setting up their own
data systems to be compatible with the National
Fire Incident Reporting System. Twenty-two States
are now at varying stages of participation in
NFIRS, and it is planned to expand the program
to include most of the fifty States in the next
several years. A reference service is available to
answer queries from the fire community and to
compile bibliographic materials and abstracts.




National Fire Safety and Research Office. The
NFSRO coordinates the application of current
technology to the fire problem. Some current
projects include improving protective equipment
for firefighters, evaluating the effectiveness of
smoke detectors in residences, and developing
master plans for community fire safety.

Center for Fire Research

The Center performs and supports research in
all aspects of fire, with the aim of providing scien-
tific and technical knowledge applicable to the
prevention and control of fires. This includes ef-
forts in areas such as (1) the fundamental proc-
ess underlying fires, including physics and chem-
istry of combustion processes and products, early
stages of fires, structural influences in fire be-
havior, fire-safe design concepts for buildings,
and specific fire hazards; (2) biological, physio-
logical, and psychological factors affecting human
victims of fire, the performance of individual
members of fire services, and the psychological
factors leading to arson; and (3) operational tests,
demonstration projects, and fire investigations in
support of such activities. It also coordinates all
activities carried out by the Nationa! Bureau of
Standards cn behalf of the National Fire Preven-
tion and Control Administration.

OTHER FEDERAL AGENCIES
INVOLVED IN FIRE SAFETY

Many other agencies of the Federal Govern-
ment are engaged in fire safety activities related
to their sphere of responsibility. They include the
Consumer Product Safety Commission; the De-
partment of Housing and Urban Development
(e.g. residential building standards); the Depart-
ment of Health, Education and Welfare (e.g. the
National Center for Health Statistics and the
Emergency Medical Service Program); the Depart-
ment of Transportation (e.g. vehicle fires); the
Department of Agriculture (e.g. U.S. Forest Serv-
ice for wildfires and the Rural Development
Service for rural fires); and the Department of
justice (e.g. the Law Enforcement Assistance Ad-
ministration for arson fires).

Tables I-1 thru I-3 give an indication of some
additional involvement of the Federal Govern-
ment with the fire problem. A more complete
and detailed listing of Federal agencies involved
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in fire safety will be found in the publication,
Federal Fire Strategies: An Intergovernmental
Analysis of NFPCA Program Directions.”

OTHER FEDERAL AGENCIES
WITH FIRE SAFETY PROGRAMS

U.S. Department of Agriculture

Cooperative State Research Service—Research on
protection of forest land resources against fire.
Research on the role of fire in normal usage of
farmland. Technical assistance and cost-sharing
funds for preventing and suppressing wildfires
on State and private lands.

Forest Service Cooperative Fire Protection—Re-
search on all aspects of forest fire protection
and control.

Farmer's Home Administration—Provides Insured
loans to rural communities for essential com-
munity improvements, including fire stations,
apparatus, and equipment.

Rural Development Service—Provides loans to
benefit local communities, inciuding fire pro-
tection.

U.S. Department of Health, Education and Welfare

Center for Disease Control, Public Health Service—
Provides grants for research about hazards
in the work environment harmful to the health
and safety of workers including fire-related
dangers and injuries. Provides grants for
training professional personnel in occupational
safety and health, including study of potential
fire hazards and injuries.

Health Services Administration, Public Health Serv-
ice—Provides grants for planning and develop-
ment of comprehensive emergency medical
services.

U.S. Department of Housing and Urban Development

Community Planning and Development—Provides
grants to develop viable urban communities,
including funds for construction or improve-
ment of fire protection services and facilities.

Federal Disaster Assistance Administration—Pro-
vides grants for post-disaster repair, restora-
tion, relief, ard recovery.

Federal Insurance Administration—Provides rein-
surance to private insurers participating in
Fair Plans.

U.S. Department of Interior

Bureau of Land Management—Provides for the pro-
tection of 450 million acres of natural !ands and

! Faderal Fire Strategies: An Intergovernmentai Analysis of
NFPCA Program Directions, B, Michael Kahl, Project Director
(Yorba Linda, CA: Kahl Associates, Inc. Research Consultant
for the National Fire Prevention and Contral Administration,
June 1977).




their resources and operates the Boise Inter-
agency Fire Center.

U.S. Department of Labor

Occupational Safety and Health Administration—
Provides grants to assure safe working condi-
tions, including fire-related hazards.

Manpower Administration—Provides grants to assist
in employment and training of public service
employees, including the fire service.

U.S. Department of Transportation

National Highway Traftic Safety Administration—
Provides grants and other financial assistance
for the purchase of ambulances, rescue trucks,
approved equipment, and training for personnel.
Administers programs relating to vehicle fires.

Federal Railroad Administration—Provides grants
for promotion of safety in railroad operations,
including transportation of hazardous materials.
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Federal Aviation Administration—Development of
adequate public airports, including firefighting
and crash rescue equipment. Development of
standards for fire-safe and crash-worthy con-
struction and operation of aircraft.

Office of Pipeline Safety—Provides grants to de-
velop and maintain pipeline safety programs.
Collects data on pipeline accidents.

National Transportation Safety Board—Investigation
of transportation accidents, recommendations
for improving transportation safety.

U.S. Department of Treasury

Office of Revenue Sharing—Provides Federal finan-
cial aid, which may be allocated to fire protec-
tion, to states, countries, cities, and townships.

Small Business Administration—Provides loans and
guaranteed/insured loans to assist small busi-
nesses likely to suffer substantial loss and in-
jury through compliance with OSHA standards.




Appendix I

Annual Investment in Fire Safety

The magnitude of the annual investment in fire
safety is not currently known with any degree of
certainty. Table 1l-1 provides a rough indication
of the general magnitude of annual investments
in fire safety. Although we do not place high
confidence in the total investment cost plus loss
estimate as an absolute number, we are confident
that the $13.6 billion figure represents a lower
bound and that the true figure, if it were known,
probably is considerably higher.

Table -1, ROUGH APPROXIMATION
OF ANNUAL INVESTMENT IM
FIRE SAFETY

Federal fire-related expendi-
tures, including grants and

loans ............... ...l $ 260,000,0007
Insurance premiyisis for fire

coverage ......, et 4,500,000,000}-?
Individual expenses for fire

protection equipment ...... 350,000,0004-?
Public fire protection ........ 4,200,000,000
Private fire protection orga-

nizations ................. 100,000,000

Total investment cost
Estimated fire losses .........
TOTAL INVESTMENT
COST PLUS LOSS

.. $ 9,400,000,000-?
4,200,000,000-}-?

.. $13,600,000,000}-?

NOTE: Figures represant lower bounds of the actual values.
Those with the * 47" are likely to be more uncertain and rep-
resent the general magnitude of the value.
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Despite the uncertainty concerning the $13.6
billion figure, some components of that figure
have a more solid basis than others. These include
the figures for estimated fire losses and for ex-
penditures by public fire departments and private
fire protection organizations.

Insurance premiums paid directly for fire pro-
tection are not published by the insurance in-
dustry. However, data on premiums for coverage
for multiple risks are available. The proportion
of that total figure that was attributable to fire
protection was estimated subjectively. Conse-
quently, the $4.5 billion figure should be con-
sidered as an indicator of the approximate
magnitude and a satisfactory estimate of that cost
component.

The figure given for the expenses incurred by
individuals for fire protection is the least solidly
based. It includes only expenditures for smoke
detectors and does not include other cost com-
ponents. The other missing components (which
would include the marginal costs of constructing
and maintaining structures in compliance with fire
and building codes, for example) most likely
are the major portion of this component. The
true amount of this cost companent and even its
order of magnitude is not currently known.

In view of the tentative nature of the above
estimates, no attempt was made to treat invest-
ment costs in a precise economic manner: for
example, to amortize each category of invest-
ment according to its expected useful duration.




Appendix il

NFPA 1974 Survey

The analysis of the NFPA 1974 survey data in
this section was based upon preliminary tabula-
tions provided by NFPA as part of a 1977 study.*”
The main feature of the NFPCA analysis of the
NFPA data is the formation of overall national
estimates based upon stratifying the data accord-
ing to urban and rural population and, more
specifically, according to size of community. The
nature of the data and how they were edited and
analyzed is described below.

CHARACTERISTICS OF THE DATA

For a number of years, NFPA has conducted an
annual survey of local fire departments for in-
formation on fires and fire losses. In 1974 over
2,000 questionnaires were mailed to a sample of
departments. About 50 percent responded. As is
the case for most mail surveys, it is not known
whether the self-selection of the respondents
introduced any significant bias.”” Some of the
original survey data were of questionable validity.
To improve the quality of the data used in making
the national estimates, NFPA devised an “edit”
process to identify and discard inconsistent or
otherwise questionable survey responses. Of the
approximately 1,000 fire departments responding,
the data from about 955 were retained for esti-
mating number of fire incidents, 900 for deaths,
727 for injuries, and 534 for dollar loss. The
validity of the results reported here depends in
large measure on the degree of success of the
data “cleaning” for its new application.

%2 Derry, Louis, Principal Investigator, Analysis of NFPA Data
for National Fire Loss Estimates (Boston, MA: National Fire
Protection Association 1977), Fire Administration Confract No.
7-34753.

%3 This can be tested by a follow-up survey of a sample of
non-respondents to the first wave, but obviously costs more
and tabes more time, and was not done for this report.
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DATA SUMMARY

Table I11-1 summarizes the fire losses for each
of nine groupings of comunities by population.
Fire and death rates are shown separately for
residential and non-residential occupancies. In-
juries and dollar loss were presented in total only,
Since not all communities gave the occupancy
breakdown, the total of the residential and hon-
residential rates differs slightly from the total
when results from communities are added.

The numbers shown in parentheses indicate
the statistical uncertainty (or precision) associated
with each quantity in the table. The fact that the
precision is lowest for the smallest communities
is discussed in more detail later.*

Column 2 of the table gives the number of
community reports in the sample that, after edit-
ing, contained satisfactory data on the total num-
ber of fires. The sample number of communities
usable for other loss categories was almost always
much smaller.

Column 4 shows the percent of the U.S. popu-
lation (for 1970) contained in each population
interval. These values were also the weights as-
signed to each interval in calculating the national
estimates. The percentages shown are rough
estimates. The Census figures are not exactly ap-
plicable since the geographic area covered by a
fire department does not always coincide with
the political boundaries of “places” used by the
Census Bureau. For corimunities above 10,000
population, the differznces are probably not sig-
nificant. (Exceptions are fire departments which
serve counties rather than cities.) The Census
Bureau does not provide population size esti-

¢4 As a rough check on ithe NFPA survey data for the largest

cities, data from 1976 was collected directly from New York
City, Los Angeles County, Detroit, and Philadelphia; and was
found to compare satisfactorily with the 1974 survey.
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Table HI-1.

NFPA 1974 Survey

FIRE LOSS RATES VERSUS COMMUNITY POPULATION—

No. RESIDENTIAL NON-RESIDENTIAL TOTAL?
(1) F.D.'s In Estimated  Estimated
Sample F.D.'s % of 1970  Fires
Population (for total in U.S. Popula- (per Deaths Fires Deaths Fires Deaths Injuries  Dollar Loss

Interval Fires) tion 10,000) (per million) (per 10,000) (per million) (per 10,000) (per million) (per million) (per person)
METROPOLIS
Over 1 Miltion ....... e . 3 6 9.2% 36.9(%£3.3) 36.7(=10.5) 104.6(=10.0) 3.3(x .1) 1424(=12.0) 40.4(+ 5.3)° 587(= 8) —
LARGE CITIES
500,000 to 1 Million ........... 25 25 6.4% 28.9(x 7) 28.2(x 1.7) 90.7(+= 3.3) 3.5(= .3) 117.1(= .0) 332(= .0) 554(*63) $11.60(% .60)
250,000 to 500,000 .......0000.. 29 30 5.1% 33.1(x= 4) 26.7(x 1.7) 88.0(x 2.2) 3.9(t .5) 1243(+ 1.9) 33.1(x .7) 426(*23) 13.90(%=1.10)
MeLiunt CITIES
100,000 to 250,000 ........... . 80 95 7.0% 30.0(=1.0) 24.8(* 1.6) 81.5(x 2.8) 2.0(= .4) 113.9(* 26) 27.1(= .6) 503(*37) 10.00(= .60)
50,000 to 100,000 ....... ceenees 176 227 8.2% 26.8(= .6) 17.2(%= 1.0) 77.4(= 1.9) 3.0(= .4) 107.3(%= 1.9) 21.4(% 1.1) 424(+20) 9.90(% .70)
SMALL CITIES
25,000 to 50,000 ..... Ceeesesee. 298 476 8.8% 31.3(x .7) 22.0(x .8) 78.1( 2.0) 6.7(* 1.9) 108.5(= 2.0) 29.5(= 2.1) 413(%=17) 10.70(x .80)
10,000 to 25,000 ...... ceereaees 190 1,157 10.5% 32.3(%1.1) 33.3{(= 5.0) 721(k 2.5) 6.3(x 21) 103.1(x= 3.0) 37.7(*% 52) 391(%x33) 10.60(*1.30)
SMALL TOWNS
5000010000 .......0000vees. 83 5,199 18.3% 32.1(+2.5) 27.9(% 8.7) 67.7{% 49) 3.7(%x 23) 98.4(x 5.7) 34.9(* 9.2) 218(*x50) 17.50(*3.50)
RURAL
Under 5,000 ...... P 4 18,140 26.5% 33.2(%3.7) 29.3(=12.9) 85.1(% 8.8) 10.2(=11.2) 119.0(=11.0) 47.8(=19.6) 202(*59) 17.10(%=3.30)

TOTAL .iivvverinnivnnns 955 23,355 100.0% 321 28.0 81.4 5.7 113.6 36.7 352 $14.10

! Editing and tabulation of data provided by NFPA; responsibility for synthesis is NFPCA's.
2 Residential plus non-residential fire and death rates do not sum exactly to “total,” because some fire departments did not report both.
? Los Angeles County excluded; if included, the rate would be 36.5 per million.

* Rough estimate.

NOTE: Numbers in parentheses represent the precision of each estimated rate, for 68% confidence; doubling these numbers gives 95% confidence.




mates for unincorporated urban areas or for most
rural areas. As an approximation, since there is
apparently no accurate estimate of the total popu-
lation encompassed by fire departments serving
fewer than 5,000 persons, the total percent of
rural population (26.5 percent) was assigned to the
0-5,000 population interval. The remaining un-
accounted urban population (18.3 percent),
mostly unincorporated areas, was assigned to the
5,000-10,000 interval.

The number of fire departments in each in-
terval, shown in column 3, is not used directly in
the computations. These numbers do not reflect
the fact that many fire departments protect the
area of other jurisdictions in addition to their own
area. The number of departments in each interval
was obtained from NFPCA’s mailing list and cor-
responds reasonably well with Census’s count of
“places” in each of the population intervals
greater than 10,000. The number of departments
in each of the last two population intervals repre-
sents rough estimates.

ANALYSIS

Plots of total fires, deaths, injuries, and dollar
loss versus population of community appear in
Figure 3, page 17. Figure HI-1 is a plot of fire in-
cident and death rates for residential and non-
residential occupancies. The vertical lines show
the statistical precision (or confidence interval)
associated with each of the plotted values. The
patterns exhibited by each of the curves in Figure
I1-1 differ considerably. The main features are
summarized below.

Residential Fire Death Rates

The residential fire death rate pattern of Figure
-1 is roughly U-shaped. The highest residential
death rate (37 per million) occurs for the very
large cities. The lowest (17 per million) occurs for
medium sized cities (population 50,000-109,000).
The three smallest population intervals (those
below 25,000 population) also have high death
rates (28-33 per million). However, the small
town/rural estimates have low precision, being
based upon a total of oniy 100, 15, and 6 deaths,
respectively, in each interval.

Some insights as to why the residential fire
death rate pattern is U-shaped are given by Figure
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111-2. The pattern in the death rate for all fires
closely follows the pattern in the death rate for
fires in one and two family dwellings. The trough
of both curves occurs in communities of medium
population size.

As would be expected, large cities have a
higher rate of deaths from apartment fires than
the less populous areas do, whereas the smaller
and rural areas have a higher rate of death from
fires in mobile homes.

The death rate of fires in hotels and motels is
relatively constant over all population intervals.

Non-Residential Fire Death Rates

The non-residential death rate of Figure Ill-1
is much less than the residential fire death rate
for each population interval. The pattern is also
different. The rates are approximately constant, or
increase slightly as population decreases in com-
munities of more than 5,000 population. But for
rural communities, the non-residential fire death
rate increases considerably. This estimate has
extremely low precision, being based only on 2
deaths from a single nursing home fire. Until more
extensive rural data become available, one can-
not really assert that the observed difference is
real rather than being merely a random effect.*®

Death Rate for All Fires

The fire death rates (shown in Figure 6, page
22) for residential and non-residential fires com-
bined are similar to the curve for residential
alone. The precision of the estimate of the total
death rate for each population interval is given in
Table 11-2. Note that because of the low preci-
sion of the rural estimate (=41 percent), the
value is not statistically significantly greater than
the values given for the two next larger population
intervals,

The incident rates for residential fires show only
moderate variation. They are highest for the very
large cities and lowest for cities between 50,000
and 100,000 population. Below 50,000 the rate is
approximately constant. This behavior is quite
different from that found in the NFIRS data for
Ohio communities (Figure 20, page 107), which
show a sharp fall-off for communities below

®® Statistically, the observed rural death rate is not significantly

farger, since the confidence limits overlap so much with those
from the preceding population interval.




Figure 11I-1. FIRE AND DEATH RATES vs. COMMUNITY

POPULATION — 1974 NFPA Survey
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The National Averages plotted are those developed from the NFPA Survey results.
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Table Ill-2. ESTIMATES OF URBAN/RURAL FIRE LOSS RATES—NFPA 1974 Survey

RESIDENTIAL NON-RESIDENTIAL TOTAL
Fires Deaths Fires Deaths Fires Deaths Injuries Dollar Loss?
(per 10,000)  (per million) (per 10,000) (per million) (per 10,000) (per million)  (per million)  (per capita)
URBAN
(Cities > 10,000) .............. . 315 (= 6) 274 (+ 20) 84.1 (£1.9) 43 (£ .5) 1161 (= 2.2) 32.0 (& 1.4) 469 (+12) $10.90 (= .40)
URBAN
(Cities > 5,000) .......coovvvvns 31.7 (= .8) 275 (= 2.7) 80.0 (+1.9) 41 (= .7) 117 (= 22) 32.7 (= 2.5) 406 (*=15) $12.80 (=*=1.00)
RURAL
(Communities < 5,000) .......... 33.2 (+3.7) 29.3 (=12.9) 85.1 (*=8.8) 10.3 (*x11.2) 119.0 (=11.0) 478 (=196) 202 (+59) $17.10 (=+3.30)
All Communities ................... 321 (=1.1) 28,0 (= 4.0) 814 (£2.7) 57 (+ 3.0) 113.6 (= 3.3) 36.7 (x 3.5) 352 (£19) $14.10 (*+1.20)
RELATIVE PRECISION® (%)
URBAN
(Cities > 10,000) ............. . 2.0% 7.3% 2.3% 11.6% 1.9% 4.4% 2.6% 3.7%
URBAN
(Cities > 5,000) ........ Ceernaan 2.5% 9.8% 2.4% 17.1% 2.0% 7.6% 3.7% 8.1%
RURAL
(Communities < 5,000) .......... 11.0% 44.0% 10.3% 100.0% 9.2% 41.0% 29.2% 19.3%
All Communities ...........covvnin 3.5% 14.1% 3.3% 52.5% 2.9% 9.4% 5.5% 8.6%

! Limits shown in parentheses are for 68% confidence; doubling the limits gives 95% confidence.
2 No satisfactory data from cities greater than one million population was available,
NOTE: Numbers in parentheses represent the precision of each estimated rate for 68% counlidence; doubling these numbers gives 95% confidence.




Figure 19. FIRES BY MONTH OF YEAR, ALL OCCUPANCY TYPES —
Ohio (NFIRS 1976)

Month | FIRES DEATHS DEATHS' INJURIES LARGE LOSSES?
.“.‘
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"Nationwide fatality data from the National Center for Health Statistics in dotted lines show a similar pattern, though )
not as extreme. Based on 1974 fire and burn deaths as reported in Accident Facts, 1976, National Safety Council, p. 15.

2L osses of $1,000 or more,
SOURCE: Ohio 1976 NFIRS data, except as noted.

200,000 population. Ohio’s rate for its largest

cities (200,000-700,000 population) was 28 per
" 10,000 persons, only slightly less than the values
in Figure I11-1. But for communities below 200,000
population, the Ohio rates (11-15) are only one-
third to one-half of the survey values. The most
iikely explanation is that the Ohio NFIRS report-
ing from small communities was more incomplete
than that from larger communities in this first
year of NFIRS., We will explore this inconsistency
further.

Non-Residential Fire Incident Rate

The incident rates of non-residential fires are
extremely high for very large cities and sharply
decrease with population size at approximately
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a constant rate, except for the rural population
category where the rate (which again is impre-
cisely estimated) increases sharply. The reasons
for this behavior of the urban and rural communi-
ties will also be explored in the future.

Total Fire Incident Rate

Because residential fires constitute a relatively
small proportion of total fires, the total fire inci-
dent rate (Figure 20, page 107) is similar to the
curve for non-residential fires alone.

Total Injury and Loss Rates

As noted previously, the NFPA 1974 survey data
on injuries were not broken down by occupancy.



The data are probably not toc reliable because
of widely differing practices among communities.
The reasons for the observed patterns for total
injury rate and total dollar loss rate (Figure 4 of
Part I) are not known. Future analysis of the dollar
loss broken down by occupancy could give in-
sight to this aspect of the problem,

EXTRAPOLATION TO NATIONAL
ESTIMATES

Assuming that the data in Table 1lI-1 represent
a random sample stratified according to popula-
tion size, the overall national estimates (or strati-
fied means) are simply the weighted average of
the rates for each population interval. The weights
correspond to the percent of total U.S. popula-
tion shown in Table 1lI-1. The precision of the
estimates is readily computed using formulas
in the theory of random stratified sampling.* Be-
cause of the large uncertainties associated with
the rural data, separate urban and rural estimates
have been developed. The urban estimate has
also been computed with small towns omitted,
that is with cities greater than 10,000 in popula-
tion.

The results of the statistical calculations are
summarized in Table II-2. The lower portion of
the table shows the relative precision (in percent)
of each estimate. A brief summary of the principal
estimates based on the NFPA survey data is given
below.

%€ The overall precision equals the square root of the sum of
weighted squares of the Individual precisions for each interval
(shown in parentheses in Table [11-1). A 68 percent confidence
level is associated with the resulting value,* For 95 percent con-
fidence the precision value should be doubled,

165

Fires

The estimate of the U.S. total fire rate based on
the survey is 113.6 £3.3 per 10,000 persons. The
urban rate is 111.7 =*=2.2, the rural rate 119.0
=#11.0. Residential fires account for 28 percent of
all fires, both urban and rural,

Deaths

The estimate of the U.S. total fire death rate
based on the survey is 36.7 =%=3.5 per million per-
sons. The urban rate is 32.7 ==2.5, the rural rate
47.8 %19,6. Urban residential deaths account for
87 percent of total urban fire deaths; rural resi-
dential deaths account for 74 percent of total
rural fire deaths,

Injuries

The estimate of the U.S. total fire injury rate
based on the survey is 352 19 per million. The
urban rate is 406 %15, the rural rate 202 %59.

Dollar Loss

The estimate of the U.S. total dollar loss from
fire per capita based on the survey is $14.10
=+1.20. The urban rate is $12.80 ==1.00, the rural
rate $17.10 =%3.30.

It is apparent from Table IIl-2 that a larger
rural survey sample would greatly improve the
overall precision of the national estimate. Special
problems could be anticipated in such a survey,
since almost all rural departments are manned by
volunteers not likely to be intimately familiar with
901 codes, partly because the vast majority of
such departments experience no deaths and rela-
tively few fires and injuries each year and there-
fore are not experienced in filling out forms.




Appendix IV

State Fire Marshal Data

The analysis of the State Fire Marshal data in
this section assesses its suitability for developing
estimates of the national fire loss. This appendix
discusses the data limitations, provides a summary
of this information, extrapolates from it to pro-
duce national estimates, and compares the death
rates derived from State Fire Marshal data with
those derived from NCHS death certificate data.”

As a result of this assessment, it was concluded
that the uncertainty regarding the completeness
of reporting is sufficiently large that this data
source cannot be used by itse!f in making national
estimates of the fire incident rate. This data source
must also be supplemented for estimates of other
aspects of the fire problem because of differences
in the basic definitions and techniques used.

DATA LIMITATIONS

Fire losses contained in State Fire Marshal re-
ports from 34 States plus the District of Columbia
are analyzed below. The remaining 16 States
either issued no reports or copies were not avail-
able,

Data collection systems for the States differ
considerably. Some are quite sophisticated and
are organized on a statewide basis (e.g. an NFIRS-
type system). Most States simply compile the data
reported by local fire departments, which are free
to adopt whatever system they wish. Both the
criteria for reporting a fire and the definitions of
different classes of fires differ among States, and
sometimes among communities within the same
State. A few States report only those fires having
detailed investigations or only those fires exceed-

7 After the analysis of the State Fire Marshal data had been
completed, tapes of NCHS death data for 1974 and 1975 became
available. A summary of the NCHS data and comparison with
the State data is given on page . Preliminary tabulations of
these NCHS data indicate that several States, primarily those
with low death rates, may have underestimated their fire deaths,
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ing a certain dollar loss or involving an injury or
death. Also, many States do not summarize fires
according to residential or non-residential oc-
cupancy categories.

Almost all States have some degree of under-
reporting of incidents by local departments to the
State, even when reporting by local fire depart-
ments is mandatory and when there is a payment
made for each report received. This under-report-
ing is believed to be substantial in regard to total
number of fires, but much less so for deaths.

Reporting of injuries and property loss is also
not consistent among States. Minor injuries, which
comprise a substantial proportion of the total,
often are unreported. Likewise, the quality of dol-
lar estimates of property loss depends strongly
on the knowledge and experience of the esti-
mator. In addition, local conventions differ in
regard to what costing criteria to use—replace-
ment, market, or book value,

As was the case for local communities, even
after allowing for reporting differences, there is
still considerable variation in fire and death rates
among the States. This variation probably reflects,
in part, the differences in climatic and socio-
economic conditions among the States and, in
part, differences in fire safety performance. The
rationale for treating population size as a stratify-
ing variable is not as relevant as it was for local
communities. However, the smaller the State the
larger will be the random fluctuation in fire
losses from year to year.

DATA SUMMARY

The State Fire Marshal data on fire incident and
death ratzs are summarized in Table IV-1; in-
juries and dollar loss in Table IV-2, The data for
about one-third of the States are for 1976 and
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Table IV-1. SUMMARY OF STATE FIRE AND DEATH RATES

—State Fire Marshal Reports’

State Year Residential Non-Residential Total
(According to Increasing Fires Deaths Fires Deaths Fires Deaths

Total Death Rate) (per 10,000) (per million) (per 10,000) (per million) (per 10,000) {par million)
Arizona .. ..o i 74 7.9
Nevada ..........o0000n NI 75 38.0(4-4.1) 346.0( - 145) 384.0(4-149) 11.8(—16.1)
Missouri ......... Ceeree i 75 10.1(—0.4) 9.4(4 0.2)* 8.7(— 0.8) 3.0(—2.3) 18.8(—1.2) 12.4(— 2.5)
Idaho ............ e 76 13.2 39.2 52.4 14.6
Florida «v.ovvivinvivnnnn 75 12.2 36.1 48.3(+ 4.2) 14.2(4+ 6.0)
Connecticut ......... s 75 15.8(4-9.1) 7.5 56.3(+40.0) 7.7 71.1(4-49.1) 15.2(— 4.2)
California .. .....coovvunnn, . 75 21.9(—4.9) 12.7(4 1.5) 80.1(4- 3.5) 7.2(4-1.7) 102.0(— 1.4) 19.9(4 3.2)
Vermont .......coiviiiiinn 75 12,0 21.2(— 8.7)*
Minnesota ........... e 75 7.4 19.9 9.6 20 17.0(4 2.6) 21.9(— 2.2)
Utah .. i iiiiiaiicnaines 75 13.6(—0.5) 12.4(4 3.9)* 65.3(—10.7) 10.0(4-4.9) 78.9(—11.2) 22.4(4 8.8)
North Dakota ................ 75 5.8(+-0.7) 8.7(+ 1.0) 14.5(+ 1.7) 29.9(— 4.7)
(0] 111 TN 76 15.6(—1.0) 18.3 47.4(-4-24.1) 7.0 63.0(-+-23.1) 24.8(4 1.0)
South Dakota ................ 76 13.2(4-1.6) 49.7(— 6.0) 62.9(— 4.4) 26.4
Montana ....... e e 76 13.7(+4-0.8) 20.0(—17.4) 35.3( 8.0) 6.7(—6.7) 49.0(4- 8.8) 26.7(—24.1)
Delaware ........cvievvvivnen 76 28.4(—5.8) 88.5(+ 2.7} 116.9(— 3.1) 27.4(— 5.4)*
New Mexico ................. 76 29.1(4-2.3) 13.9(— 9.6) 118.9(4-33.7) 15.9(+45.1) 148.0(-4-36.0) 27.8(— 4.5)*
Kansas .....oiviniiniiinins 76 9.2(4-2.2) 9.4(+ 3.1) 18.6(4 5.3) 29.6(4-15.1)
Pennsylvania ............... . 75 30.2(— 2.1)*
lowa ,........... e 76 7.2(+40.3) 21.3(41.1)* 8.8(4 1.0) 9.4(—2.5)* 16.0(+ 1.6) 32.1(+4 3.4
Kentucky .......... e 75 11.9 30.0 3.2 1.5 15.1 31.8
Nebraska ...........c000uns 75 8.4(4-0.1) 11.4(— 0.4) 19.8(- 0.3) 31.7(+ 7.7
vibginia ... e 75 30.4(+ 0.1)* 2.4(4-0.3)* 32.8(-+ 04)*
West Virginia ................ 76 8.0(+40.2) 7A(+4 2.4) 15.1(4 2.6) 34.4(4- 2.8)*
Michigan .........ccvviiinnnn 75 18.8(—9.0) 22.6(—10.7) 63.1(~—23.2) 12,1(4-8.8) 81.9(—32.2) 34.7(— 1.9)°
Hinois? ........... e 75 18.9(—2.6) 22.1(4- 1.5) 41.0(— 4.1) J7.8(4 1.0)*
Oregon ..... e 75 27.4(4-0.9) 30.6(4+ 9.9)* 55.3(—10.5) 6.6(—0.9)* 82.7(— 9.6) 37.2(— o.1)*
Oklihoma ........... Ve 75 30.7(—3.8) 89.3(—30.2) 120.0(—34.9) 39.8(4 4.0)
Washington, DC .............. 76 21,2 155.2 176.4{415.0) 40.5
North Carolina ........ccvvuss 75 283 1341 41,
Louisiana .............. 75 16.7(+-0.3) 10.2(4 1.0) 26.9((4- 1.3) 42.2(— 0.9)*
Maryland ..... e . 75 43.4(+ 8.4)
Wyoming .......coovvvvinnn, . 74 21.9 1066.1 128.0 49.7
South Caroling .......... 75 95.8(4-20.2) 53.9(--20.8)
Alabama ...........ooivnnnen 76 66.3(415.7)
Alaska ............ccvvnvinnn 75 24.0( 4-2.5) 32.6(4 7.8) §6.6(410.3) 88.1(—48.3)

' Numbers in parentheses show Increase or decrease from previous year. * denotes that the chanpe |5 not statistically significant at the 68 percent confidence level,

 Wllinnia daaths include Chicago; ilinois fires exclude Chicago.
NOTE: Circled death rates denote those values that are significantly iowér than the NCHS rates for the year given (1974 =r 1876 only, see Table 1V-4),
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Table IV-2.

SUMMARY OF STATE iINJURY AND DOLLAR LOSS RATES
—State Fire Marshal Reports'

State Year Residential Non-Residential Total
(According to !ncreasing Injuries Dollar Loss Injuries Dollar Loss Injuries Dollar Loss
Total Death Rate) (per million) (per capita) (per million) (per capita) (per million) (per capita)
Arizona? ........ e itereeeas .
Nevada .........c...ovuvnnnns 75 495.0(+81.0) $20.90(+ 5.0)
MiSSOURI  vvvvvrvvrninnnnnnens 75 50.0(—13.3) $ 4.90(-+0.9) 34.8(+21) $ 4.10(—1.5) 84.8(—11.2) 9.00(— 0.6)
Idaho ...voviiiiiiiii e 76 4.50 20.70 109.0 25.20
Florida .vvvvvnivnine vunnenn. 75 209.0(-+ 66.0)
Connecticut .......covuuvnnn.. 75 < 7.40(44.9) 10.40(+7.3) 302.0 17.80(412.2)
California ......c..oovvnnnn. 75 1300 4.50(-4-0.3) 103.0 5.40(—0.6) 233.0 9.90(— 0.3)
Vermont .........ccvinnnnn. 75 18.80(4 7.5)
Minnesota ..v..vviiinninn.., 75 62.2 5.60 43.8 8.00 106.0 13.60(— 0.8)
Utah oo 75 4.20(+1.6) 4.50(—6.4) 8.70(— 4.8)
North Dakota ................ 75 2.80(4-0.5) 9.50(--2.9) 12.30(+ 3.4)
L1 Y 76 2180 5.70(+1.0) 1540 7.70(4+2.3) 372.0(+173.0) 13.40(+ 3.3)
South Dakota ................ 76 4.40(41.5) 17.00(3-5.4) 21.40(+ 6.9)
Montana ...........co.iuus.. 76  100.0 97.0 197.0 20.00( 0 )
Delaware .................... 76 2.00(— 1.0)
New Mexico ................. 76 9.00(+ 1.9)
Kansas .....vovevvieennen.ns 76 4,30(41.3) 4.40(4-1.8) 8.70(+ 3.1)
Pennsylvania? .................
IOWE i iieer e inieeiieeenns 76 5.00(+41.4) 7.40(+9.9) 12.40(+ 0.9)
Kentucky ..........ccovveennn 75 6.00 4.50 10.50
Nebraska ................... 75 4.10(+0.3) 8.20(+1.7) 180.0(— 19.0) 12.30(+ 2.0
Virginia? ....... et renees
West Virginia ............c.... 76 6.20(+0.3) 8.40(—1.6) 14.60(— 1.3)
Michigan ...........c.oviunns 75  158.0 121.0 279.0 1590( 0 )
Minois® ...t 75 11.40(40.6) 17.00(—8.1) 28.40(— 7.5)
CreGON .« \vvvrrvereiniennnn, 75 5.00(—0.2) 16.50(3.1) 475.0(—21.0) 20.50(4 2.9)
Oklahoma ...........ceoven.s 75 5.60(—1.2) 7.70(—2.2) 13.30(— 3.4
Washington, DC .............. 76 2.50 8.10 1060.0 10.60
North Carolina .......e00..... 75 §.70
Louisiana .........c.oevvinnns 75 7.10(—.01) 5.90(—2.4) 13.00(— 2.5)
Maryland® ............ e T
Wyoming .........cc00u0n 74 4.40 6.20 127.0 10.60
South Carolina ............... 75 329.0(+86.0) 9.90(+ 5.2)
Alabama? ...........cciiiinnnn
Alaska .....ovviviiiiiiia e 75 $17.10(—0.3) $62.40(—4.9) 290.0 $79.50(— 5.2)

! Numbers in parentheses show increase or decrease from previous year.

? These States did not report injuries or dollar losses. They are included here to preserve the relative ranking by death rate.

! lilinois data excludes Chicago.




about two-thirds for 1975; Arizona and Wyoming
are for 1974. The States are listed according to
increasing total death rate. The numbers in paren-
theses represent the change from the previous
year, with an asterisk denoting when the change
is not statistically significant; that is, it is prob-
ably due to chance.

The frequency distributions for fire incident
and death rates are plotted in Figures IV-1 and
IV-2. For fire incident rates, almost one-third of
the States are seen to have exceptionally low
values. Of these, Missouri and lowa reporting is
apparently quite complete; Vermont and North
Dakota report only fires with loss exceeding $200
and $25, respectively; and in Kansas 25 of 103
counties do not report. The situation in Min-
nesota, Kentucky, Nebraska, and West Virginia
has not been determined. The remaining portion
of the frequency distribution (except for Nevada)
shows statistical regularity; however, the fire

rates are on the average only about two-thirds
of the rates in the NFPA survey.

In Figure IV-1 we have sketched, using subjec-
tive judgment based on the NFPA survey estimates
in the previous section as a guide, the frequency
distribution one might expect to find if there had
been 100 percent reporting of all fires by all
States. It seems clear that the uncertainty regard-
ing completeness of reporting is so great that the
State fire incident rate data are not suitable for
making national estimates at present.

The frequency distribution for fire death rates
in Figure 1V-2 is much more regular. Fewer States
have low death rates, indicating that under-
reporting of deaths probably is less of a problem
than for fires.

Data on fire injuries were available only for 16
States. On the average one would expec!. injuries
to correlate with deaths, with injurias being
roughly 10-15 times greater. However, the rank-

Figure IV-1. FREQUENCY DISTRIBUTION
OF STATE FIRE INCIDENT RATES —
State Fire Marshal Reports
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Figure 1V-2. FREQUENCY DISTRIBUTION
OF STATE FIRE DEATH RATES —
State Fire Marshal Reports
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ing of injury rates in Table IV-2 is seen to depart
considerably from the ranking of death rates. The
highest injury rate, for the District of Columbia,
exceeded 1,000 per millian_persons, yielding an
injury-to-death ratio of 26. Nevada had the sec-
ond highest injury rate (and the second lowest
death rate) with an injury-to-death ratio exceeding
40. The next largest injury rate was Oregon with
an injury-to-death ratio of 12.8. Oregon is often
considered by many to have one of the most com-
plete fire reporting systems in the country, which
may account for its relatively high reported injury
rate.

Dollar loss also shows considerable variability,
ranging from $2 per capita for Delaware and $5.70
for North Carolina, to $79.50 for Alaska and
$28.40 for lllinois (excluding Chicago).

Because much of the injury and property loss
data seem to be of low quality, statistical plots
have not been made for them.
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The frequency distributions of the magnitude
and direction of the change in fire and death
rates for each State (the value shown in paren-
theses in Table IV-1) are plotted in Figures IV-3
and IV-4. These distributions appear to be fairly
well behaved statistically and, as expected, have
less variability than the absolute distributions in
the previous Figures 1V-1 and 1V-2.

EXTRAPOLATION TO NATIONAL
ESTIMATES

Using the State Fire Marshal data, we developed
national estimates by calculating the mean,
weighted by population, of the values for indi-
vidual States. In extrapolating this result to the
entire country, the assumption was made that the
35 States (or less, depending on the category) con-
stitute a random (or representative) sample of all
States, which may or may not be true.




Figure 1IV-3. FREQUENCY DISTRIBUTION OF
YEAR-TO-YEAR CHANGE IN FIRE iNCIDENT RATE —
State Fire Marshal Reports
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The results of the statistical calculations are
summarized in Table |V-3. The upper half of that
table pertains to the magnitude of fire loss while
the lower half pertains to change from the pre-
vious year. The first column indicates the num-
ber of States for which data were available. In
some instances the extreme values were not used,
either because of suspected significantly large
under-reporting or some other special circum-
stances; the States omitted are noted in the last
column.

The second column shows the weighted mean,
which corresponds to the national estimate. Since
not all States provided a breakdown into residen-
tial and non-residential occupancies, the sum of
the separate estimates for these occupancies may
not always equal the total estimate.

The third column presents the standard devia-
tion, a statistical measure for degree of spread

172

among the individual values. Differences in popu-
lation size among States were not taken into ac-
count so that the variability reflects both the
random fluctuation (principally of the smaller
States) as well as differences in State characteris-
tics and fire protection. The last column presents
the statistical error attached to the estimate of the
mean. This quantity does not take account of any
bias resulting from under-reporting.

The mean death rate of 29.5 from these State
Fire Marshal reports is somewhat less than the
rate of 37 previously obtained from the 1974
NFPA survey or the value of 35 obtained from the
HEW National Center for Health Statistics data,
which is discussed in the next section. Possible
reasons for this low estimate are currently under
investigation. The sampling error (or statistical
precision, with confidence 68 percent) of the
death rate is 4 percent. The error arises from the



Figure IV-4. FREQUENCY DISTRIBUTION OF
YEAR-TO-YEAR CHANGE IN FIRE DEATH RATE —
State Fire Marshal Reports
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fact that only a (random) sample, 35 out of 50
States and the District of Columbia, is used.

For the 14 States giving residential death data,
the mean residential death rate is 18.7 per million
persons and the mean non-residential death rate
is 7.3 per million persons. The percentage of
deaths that are residential is 72 percent, some-
what less than the 83 percent obtained from the
NFPA survey. As noted previously, because not all
States reported residential deaths separately, the
sum of the residential and non-residential rates
doer not equal the total calculated rate.

As indicated in Figure IV-1, in determining the
mean fire rate, we have excluded the 9 States
having a total fire rate of less than 20 per 10,000
persons, for which the under-reporting is in most
cases likely to be substantial, and Nevada. For
the remaining 20 States, the mean fire rate is 79.
Of this, 25 percent is residential, which is again
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less than the estimate from the NFPA survey (28
percent). The precision of the total fire rate esti-
mate, again ignoring under-reporting bias, is 9
percent. Note that only 6 of the 29 reporting
States have total fire rates exceeding 114, the
mean from the NFPA survey.

The injury rate, with the District of Columbia
excluded, is estimated at 253 per million persons
(much below the 1974 NFPA survey estimates),
with a precision of 11 percent. The average dollar
loss rate, calculated from 16 States (with 13
States omitted) is $14 per person, the same as for
the 1974 survey.

The estimates of annual change shown in the
lower half of Table 1V-3 show an increase in all
categories of fire loss. But taking into account the
(absolute) precision in the last column, only the
death rate increase is statistically significant. This
result for death rates contradicts that obtained
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Table IV-3. SUMMARY OF STATISTICAL MEASURES FOR STATE FIRE LOSS
ESTIMATES—State Fire Marshal Reports

MAGNITUDE OF CHANGE

States With States Used in Weighted Mean? Standard Relative?
Data Calculation (National Estimate) Daviation Precision(%)  States Omitted from the Caiculation
CFires ........ 27 18 19.0 6.1 6.1% States with overall fire rate <20°, Nevada
Deaths ...... 14 14 18.7 7.9 9.6 None
Residential Injuries ...... 8 6 141.0 62.9 17.2 None
|_Dollar Loss . 21 12 5.7 2.3 10.0 States with overall fire rate <20°, Alaska
[Fires ........ 27 18 58.1 36.9 12.1 States with overall fire rate <20° Nevada
Non- Deaths ...... 14 14 73 4.1 12.7 None
Residential Injuries ...... 6 6 106.0 457 16.6 None
{ Doltar Loss . 21 12 8.2 5.5 16.9 States with overall fire rate <20°, Alaska
[“Fires ........ 29 19 78.8 39.3 9.0 States with overall fire rate <20°, Nevada
Total Deaths ...... 35 33 29.5 11.3 39 Alaska, Arizona
Injuries ...... 16 16 253.0 128.0 10.8 District of Columbia
| Dollar Loss ... 29 16 14.0 6.1 9.1 States with overall fire rate <20°, Alaska,
Delaware, Nevada, North Carolina
CHANGES FROM PREVIOUS YEAR
Absolute
Precision*
Fires ........ 21 20 — 24 3.7 0.7 Nevada
Deaths ...... 9 8 - 14 5.6 1.8 Montana
Residential Injuries ...... —_ -— — —_ —_ None
L Dollar Loss ... 16 15 + 05 0.8 0.2 Connecticut
["Fires ........ 21 20 + 25 16.3 29 Nevada
Non- Deaths ...... 9 8 + 23 4.0 1.3 Montana
Residential Injuries ...... —_ — — — —_ None
| Dollar Loss ... 16 15 — 05 3.8 0.8 Connecticut
[Fires ........ 25 24 + 1.3 17.8 2.7 Nevada
Total Deaths ..... .27 25 + 24 6.9 1.0 Montana, South Carolina
Injuries ...... 7 6 +4-36.0 52.4 20.1 Ohio
L DollarLoss ... 24 23 + 0.2 38 0.6 Connecticut

! Estimates are for rates: Fires per 10,000; deaths per million; injuries per million; dollar loss per person.

2 [AStandard deviation X V

1

number

1

n
* lowa, Kansas, Kentucky, Minnesota, Missouri, Nebraska, North Dakota, Vermont, West Virginia.

¢ Absolute precision here means

Standard deviation X V

- 5 ] X 100. Values ceorrespond to 68 percent confidence lavel,

1
5 Values correspond to the 68 percent confidence leval.




from the NCHS data in the next section. It is
suspected that the increase may be a data artifact
reflecting the fact that data reporting is becoming
more complete.

COMPARISON OF STATE FIRE
MARSHAL AND NATIONAL CENTER
52$AHEALTH STATISTICS DEATH

National Center for Health Statistics data tapes
on U.S. deaths for 1974 and 1975 were obtained
by NFPCA. The fire death rates for the two years
for individual States are shown in Table IV-4. Also
shown for comparison are the fire death rates for
1974 and 1975 obtained from State Fire Marshal
(SFM) reports, if these figuras were available.

The total death count from the preliminary
tabulation of the NCHS data for all States, 6,746
for 1974 and 6,541 for 1975, is between 950 and
975 (or 13 percent) less than the adjusted NCHS
total which includes transportation fire deaths.
(See Table V-1 in the following Appendix.) Thus,
those States which achieve a fairly complete count

are likely to show more deaths than reported by
NCHS. Table IV-4 shows that during 1975 death
rates obtained from State Fire Marshal reports for
19 States were lower than the NCHS tabulation.
For 11 States the SFM rates were higher than
NCHS, as would be expected if motor vehicle
fire deaths were counted in these reports.

Since neither the SFM data nor the NCHS data
are likely to overestimate the number of deaths,
it seems likely that the better estimation proce-
dure is to choose the larger of the two death
rates. That is, both sources are more likely to miss
a fire death than to count as a fire death one that
is not. One exception to this is that State Fire
Marshal data may be counting fatalities as fire
deaths in cases where vehicle accidents are ac-
companied by fire, but it is uncertain whether the
original impact or the subsequent fire caused the
death. The procedure of choosing the average
of the maximum of the NCHS and SFM rates
within each year was followed in drawing the
map of State death rates and in identifying those
States with highest and lowest death rates (Figure
1 and Table 4 of Part I).

Table IV-4. COMPARISON BETWEEN DEATH RATES
FROM STATE FIRE MARSHAL REPORTS AND NCHS—Continued

1974 1975 Average
of Maximum
NCHS SFM NCHS SFM | Rate Within
States Population! Rate? Rate? Population? Rate? Rate®| Each Year*
Alabama .................. 3,575,000 42.8 431 3,614,000 44.8 39.6 440
Alaska ................. s 330,000 124.2 136.4 352,000 73.9 88.1 112.3
Arizona ...............c.u.n 2,160,000 38.9 7.9 2,224,000 27.4 33.2
Arkansas .................. 2,068,000 54.6 2,116,000 §2.5 53.6
California ................. 20,876,000 22.2 16.7 21,185,000 24,7 19.9 23.5
Colorado .................. 2,515,006 18.7 2,534,000 19.3 19.0
Connecticut ............... 3,086,000 224 19.4 3,095,600 17.4 15.2 19.9
Deleware ................. 577,000 19.1 579,000 24.2 27.6° 23.4
District of Columbia ........ 721,000 59.6 716,000 39.1 49.4
Florida .................... 8,099,000 27.8 8.8 8,357,000 23.6 148 25.7
Georgla ................... 4,877,000 43.1 4,926,000 44.5 43.8
Hawaii .................... 841,000 7.1 865,000 15.0 1141
Idaho ..................... 796,000 17.6 820,000 16.9 16.8
Minols .................... 11,160,000 30.6 36.8* 11,145,000 26.9 37.8° 37.3°
Indiana ................... 5,313,000 25.0 5,311,000 31.8 28.4
lowa .................uune 2,857,000 294 28.7 2,870,000 25.8 321 30.8
Kansas ..,.... e 2,266,000 24.7 2,267,000 20.3 14.6 22,5
Kentucky .................. 3,354,000 38.8 3,369,000 36.8 31.8 37.8
Louisiana .................. 3,762,000 45.2 43.1 3,791,000 42.5 42.2 43.9
Malne ..................... 1,049,000 62.9 1,059,000 42,5 52.7
Maryland .................. 4,089,000 30.8 35.0 4,098,000 40.0 434 39.2
Massachusetts ............. 5,799,000 35.5 5,828,000 338 34.7
Michigan .................. 9,117,000 36.6 36.6 9,157,000 29.7 34.7 35.7
Minnesota ................. 3,565,000 27.9 241 3,926,000 27.3 21.9 27.6
Mississippl ................ 2,334,000 66.8 2,346,000 63.5 65.2
Missouri .................. 4,772,000 36.9 14.9 4,763,000 26.5 12.4 3.7
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Table IV-4 cont'd. COMPARISON BETWEEN DEATH RATES
FROM STATE FIRE MARSHAL REPORTS AND NCHS

1974 1875 Average

of Maximum

NCHS SFM NCHS SFM Rate Within

States Population? Rate? Rate? Population? Rate? Rate*| Each Year!

Montana ................. . 737,000 29.9 748,000 414 26.7 35.7
Nebraska ...............c.\n 1,541,000 23.4 24.0 1,546,000 24.6 31.7 27.9
Nevada ....... N 574,000 34.8 27.9 592,000 22.0 11.8 28.4
New Hampshire ............ 808,000 30.9 818,000 25.7 28.3
New Jersey ................ 7,322,000 25.7 7,316,000 25.8 25.8
New Mexico ............... 1,119,000 44.7 38.4 1,147,000 36.6 27.9 40.7
New York ................. 18,101,000 21.8 18,120,000 21.5 21.7
North Carolina ............. 5,375,000 44.7 5,451,000 41.5 41.1° 43.1
North Dakota .............. 636,000 31.4 34.6 635,000 25.2 29.9 323
Ohio ...........oviiiinn, 10,745,000 26.9 23.8 10,759,000 25.7 24.8 26.3
Oklahoma ................. 2,681,000 43.3 35.8 2,712,000 43.1 39.8 43.2
(0] =T T 2,255,000 31.9 37.3 2,288,000 323 37.2 373
Perinsylvania ............... 11,841,000 32.1 32.3 11,827,000 35.1 30.2 337
Rhodelsland ............... 938,000 29.9 927,000 18.3 241
South Carolina .......... 2,775,000 54.8 23.1 2,818,000 50.0 53.9 54.4
South Dakota .............. 661,000 27.9 683,000 30.7 29.3
Tennessee . ........c.vvuuss 4,149,000 51.5 4,188,000 45.6 48.5
TOXAS . vvi v 12,017,000 35.4 12,237,000 37.2 36.3
Utah ........ e 1,178,000 254 13.6 1,206,000 174 22.4 23.9
Vermont .................. 468,000 19.2 29.9° 471,000 38.2 21.2% 34.1°
Virginia . ........o0ivnninn, 4,910,000 34.6 324 4,967,000 34.4 328 4.5
Washington ................ 3,494,000 36.1 3,544,000 26.0 311
West Virginia .............. 1,784,000 38.7 1,803,000 44.4 31.6* 416
Wisconsin ................. 4,566,000 23.4 4,607.000 24.3 23.9
Wyoming ...........covvinn 362,000 47.0 49,7 374,000 18.7 34.2

Y July 1, 1974, and July 1, 1975 Census population estimates as reported in Statistical Abstract of the United States, 1976 (97th
Ed.) (Washington, DC: Government Printing Office, 1976), p. 11.

? Deaths per million. NCHS data includes the following ICDA (International Classification of Disease, Adspted for Use In the
United States) codes: fires in railway accidents (E803), fires in water transport (E837), accidents caused by fires/flames (EB890-
899), accidents caused by gas cylinder explosions (E921.1), accidents caused by pressure vesse! explosions (E921.8), accidents
caused by explosive raterials (E923), and late effect of accidents caused by fire (E944),

* Deaths per miltion.

4 Computed as follows: [max (1974 NCHS, 1974 SFM) 4 max (1975 NCHS, 1975 SFM)] -+ 2. These death rates were used In
the map (Figure 1), except for New York State where the estimate of 36.7 deaths per million from the 1974 NFPA Survey was used.

® Rate is based on State Fire Marshal data reported by tiscal year.

¢ Actual average of the maximum rates, which may ba less than this value, could not be computed because the Siate Fire
rl\‘ﬂarshnal data is reported by fiscal year. It does appear that the majority of Vermont fire deaths for FY 75 occurred in the first

alt of 1975,
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Appendix V

National Center for Health Statistics Data:
The Basis for the NFPCA National Fire Death Estimates

This appendix discusses the basis for arriving at
the NFPCA national estimate of fire deaths. The
estimate is derived primarily from fire death data
published annually by the National Center for
Health Statistics (NCHS) of HEW, after certain
modifications are made to include a few cate-
gories of fire deaths not explicitly identified by
NCHS as resulting from fire. The nature and mag-
nitude of these adjustments are discussed in de-
tail here,

The NCHS death data is obtained from death
certificates submitted by the 50 States and is
believed by NCHS to be over 99 percent com-
plete. These certificates usually indicate whether
the death was caused by fire. However, in the
case of death from transportation accidents (ex-
cept water transport), NCHS does not separate
fire deaths from non-fire deaths. Thus, some
adjusiment in the NCHS data is required.

in addition, death certificates of fire victims
who expired some time after the fire may not
state fire as the underlying cause of death. An
adjustment for these omissions is also needed.

The numerical adjustments that were made
are based upon a detailed NFPCA study by Fri-
strom of national fire death data from various
sources, including NCHS.* That study gave esti-
mates in terms of minimum and maximum values.
Here we suggest intermediate ‘best estimates,”
usually but not always the average of these ex-
tremes. These are shown in Table V-1.

The principal correction is for motor vehicle
fire deaths. Numerous studies of such deaths
have been made, yielding widely differing esti-

% Fristrom, Geraldine, Fire Deaths in the United States: Re-
view of Data Sources and Range of Estimates (Washington, DC:
National Fire Prevention and Control Administration, September
1977).

mates, Table V-2, taken from the Fristrom report,
lists the principal studies and their estimates of
the percentage of vehicle accident deaths at-
tributed to fire, The values range from 0.6 per-
cent to 7.8 percent. The median of 1.5 percent
yields the estimated number of motor vehicle
fire deaths labeled as Method A in Table V-1,

Fristrom also examined State Fire Marshal re-
ports and found that, “on the average, 10.8 per-
cent of total fire deaths in the years 1970-1974
could be attributed to fire associated with motor
vehicles.”  This value results in a slightly larger
estimated number of motor vehicle fire deaths,
designated in Table V-1 as Method B.

The average of Methods A and B is used in
forming the overall NCHS-adjusted national esti-
mates for 1973-1975 shown in the bottom lines of
the table. The death rate (35 per million for 1975)
is, as noted previously, somewhat greater than
was obtained from the State Fire Marshal data
(29.5). This result is not surprising for the follow-
ing reasons,

1. When death results from clothing ignition
not accompanied by (uncontrolled) fire, the
person afiected often is taken directly to the
hospital without the knowledge of the local
fire department, and thus the death is not
reported to the State Fire Marshal.

2. Seriously injured persons may subsequently
die without notification to the fire depart-
ment, and again the death will not be re-
ported to the State.

 fristrom, Geraldine, Fire Deaths in the United States: Re-
view of Data Sources and Range of Estimates (Washington, DC:
National Fire Prevention and Control Administration, Septem-
ber 1977},




Table V-1.

CALCULATION OF NFPCA's BEST ESTIMATE OF FIRE DEATHS

(Based on Corrections to HEW Fire Mortality Data)

1974 1975

Estimated Range!
for Corrections
Maximum/Minimum

Correction Rationale?

NCHS Total .....

Estimated corrections for
deaths involving:

Rall

..............

Motor vehicles
Method A ...

........

Method B ...........

Delayed reporting of death
which is not properly
attributed to fire ......

6,746 6,541

+5 +4

458 454

4563  -585

4860 818 793

4220 4213

1.2% 0

6.9% 0

7.8%

4—9% 0

(Percent of
Fi-e Deaths)

% For both rall and air, maximum
values correspond to DOT's 1973
rate estimates. We arbitrarily used
one-half these rates since some
detaiied studies showed that, al-
though all fatalities in some
crashes were recorded as fire
deaths, only a fraction were ac-
tually fire victims.

%

Estimate is 1.5% of vehicle-occupant
accident deaths. This is the me-
dian of 17 studies (Table V-2).
It is also the U. of Michigan HSRI
recommendation, and the value
calculated from NFPA Fire Protec-
tion Handbook.

State Fire Marshal Reports classify
10.8% of annual tire deaths as
motor vehicle fire deaths; this fac-
tor is used here,

Estimate is 3.25% of deaths derived
as follows: Halt of the deaths oc-
curring 2 or more weeks after fire
are assumed not to show fire as
underlying cause. The maximum
number of such delayed deaths is
astimated to be (4-}-9)/2=6.5% of
total annual fire deaths, the
minimum is estimated to be O.
The mean value between 6.5%
and 0 is 3.25%, and was selected
as the factor.

0.6%

%

National Estimate®
Death rate per million ......

.......

8200
38.9

7720
36.5

7480
36.1

! For discussion of these ranges see: Fristrom, Geraldine, Fire Deaths in the United States: Review of Data Sources and Range
of Estimates (Washington, DC: National Fire Prevention and Control Administration, September 1977).

2 Includes deaths by: fire and flames, explosion, fire or burning in water transport, accidents caused by explosive materials,
and explosions of pressure vessels excluding boilers.

3 Average of Method A and Method B used for motor vehicle fire deaths, Final values for National Estimates rounded to one

significant digit.

3. Many moter vehicle fire deaths are believed

to go unreported evern when the fire was
clearly the cause of death. (On the other
hand, the cause of death may be wrongly
attributed to an accompanying fire, which
an autopsy later shows was not the true
cause.)

4, Some aircraft fire deaths may not be re-
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5.

ported by any local fire department because
they occur in areas serviced by private or
government fire brigades, or they occur in
areas not serviced by any fire protection
service,

State Fire Marshals do not always get re-
ports of all fire deaths from all departments
throughout the State.




Table V-2. SUMMARY OF TRAFFIC FIRE DEATH STUDIES

Estimated number |
of deaths per year
(calculated using
average of 45,000
vehicle accident

Estimated fire
deaths as percent
of yearly vehicle

Studles Scope accident deaths deaths per year')
Lauriente and Wiggins, Fourth Inter- 1973 National estimate 6.7% 3,027
society Conference on Transporta-
tion, Los Angeles, California, July
18-24, 1976
DOT, Federal Register, Vol. 39, No. National estimate 1.1—2.2 600-—1,000
66, March 1974
New York State Police reports 1968 <24 <1,080
Vehicles Research Reoort 1969-72,
September 1969
Slegel and Nahum, 1970 International Los Angeles City and County fire 27 1,216
Automobile Safety  Conference department records 1966-1969
Compendium, Society Automobile
Engineers 1970
University of Okiahoma Research Oklakoma accident records 1968 <78 <3,600
Institute, Final Report for NHTSA
uader contract FH-11-7303, De-
cember 1970
University . of Oklahoma Research Oklahoma and Kansas accident file 3.3 1,485
Institute, Final Report for NHTSA data and death certificates 1970- 2.5
under contract FH-11-7512, July 1971
1972
Highway Safety Research Institute, Wayne County Michigan morgue re- 1.3 685
University of Michigan, Special Re- ports 1968-1971
port for NHTSA under contracts
FH-11-6555 and FH-11-7129, June
1972
Highway Safety Research Institute, Michigar State Police reports 1968- 1.0 450
University of Michigan, UM-HSRI- 1971
SA-74-3, April 1974
Michigan fire statistics 1972 14 630
Oregon fire statistics 1969-1973 1.3 585
lowa fire statistics 1971-1972 1.4 630
lllinois fire statistics 1963-1972 1.7 765
NFPA Fire Protection Handbook, 13th National: 10% sample motor vehicle 1.5 675
edition and Naticnal Safety Coun- fire deaths over 35 year period
¢cil accident data
Johns Hopkins University Applied State of Maryland 1971-1976 0.7 309
Physics Laboratory Fire, Problems
Programs, Fire Casuaity Studies
1971-1976
Flammability Research Center Univ- Greater Salt Lake City, June 1972 to 0.6 280
ersity of Utah, Progress Report February 1975
“Fire Injuries-Case History Stud-
ies” under NSF Frant Ent 72-
03406-1904, July 1975
Range from Studies 0.6—7.8% 280—3,500

! Averaged number of yeas'y in-vehicle traffic deaths during the years 1970-1973. Source: U.S. Bureau of the Census, Statistical
Abstract of the United States: 1975, 98th Edition (Washington, DC: Government Printing Office, 1973).
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Appendix VI

Estimating Precision of Fire Incidents and Fire Casualties

Fires rates, injuries, deaths, and dollar loss fluc-
tuate from one year to the next. The smailer the
community and the fewer the number of fires
or deaths, the greater is this fluctuation. This ran-
domness is inherent in fire data and should be
explicitly taken into account in any interpreta-
tions,

The rule for determining the expected random
fluctuation over time (or, in statistical jargon, the
precision of the estimate] is as follows: The ab-
solute variability (standard deviation) associated
with the observed count of fires (or deaths, or
injuries) equals the square root of the count.
The relative precision (coefficient of variation} in
percent equals 100 percent dividec! by the square
_root_of the nhserved..count.” - -

The relative precision is usually more pertment
than the absolute variability since it applies to per
capita rates as well as to actual counts.

Some useful benchmarks are:

Count Relative
(e.9. number of deaths) Precision
4 50%

9 33

16 25

25 20

44 15

100 10

400 5

For example, if a community experienced 25
deaths during the year, the relative precision is
20 percent (== 100% -= \/25). This can be inter-

10 Statistically, individual counts are assumed to ogcur ran-
domly following the Poisson distribution for rare events, for
which the standard deviation equals the square root of the
mean. This distribution does not apply to dollar loss, Also,
multiple (exposure) fires and multipie deaths and injuries are
assumed to constitute » small fraction of the total. The square
root formula usually leads to values that are slightly low since
other important random facters (e.g. changes in yearly tempera-
ture profile) will increase the fluctuation,
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preted as follows: If over an extended period of
time with stable (no trend) conditions, a city
experiences an average of 25 deaths per year, the
chances are 68 percent (or the odds are about 2
to 1) that if the fire situation does not change,
the next year will show between 20 and 30 deaths
(= 25 =*= /25 or = 20% X 25). For 95 per-
cent chance (odds of 19 to 1) the interval should
be doubled, giving 25 = 10.”

The low precision associated with small counts
is important even for large cities. If too fine a sub-
division of the data is used (e.g. fire caused by
toasters), the precision will be too low to monitor
trends, with statistical confidence, on a yearly
basis. For a small community, even the total ag-

gregated count for all firas or. deaths may be.

LR AN feTeR g

too imprecise to conclude that a change is statis-
tically significant. Increased precision can be ob-
tained only by monitoring for longer than a year
or by combining with data from neighboring
communities.

The above rule can be adapted to provide trend
charts (similar to quality control cliarts widely
used in industrial producticn) for monitoring
progress over several years. The two numerical
examples in Figure VI-1 illustrates the construc-
tion of trend charts. The first example shows num-
ber of annual fire deaths for Hawaii, according
to NCHS strtistics, for the years 1971 to 1975.
The “quality control” 68 percent limits of =+ 2.8
{(and 95 percent limits of == 5.6) are based upon
the five-year average of 7.8 deaths per year. If
1976 falls outside the limits, one can conclude
(with confidence 68 percent, or 95 percent, as
selected) that there has been a statistically sig-
nificant change.

ey

71 1f the city's population has changed significantly during the

period, the procedures for calcuiation of the mean and of the
confidence limits require slight modificatiun,



Figure VI-1. EXAMPLES OF QUALITY CONTROL CHARTS FOR

NUMBER OF FIRE DEATHS

Actual Death Rate
for 1975
5 15 | e -
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The example also indicates how well the square
root formula applies to the data. Ideally, the 68
percent limits should include 68 percent of the
points and the 95 percent limits should include
95 percent of the points. Actually, three out of
five years (60 percent) fall within the 68 percent
limits, but only four out of five years (80 percent)
are within the 95 percent limits. (The low 1972
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value was just barely outside the band.) Con-
sidering the complexity of the fire phenomenon,
the agreement is amazingly good and more than
adequate for practical application.

The second example in Figure VI-1, for Con-
necticut, also shows very good agreement, with
the actual values being slightly outside the cal-
culated limits.



Appendix VIi

Tables of Fire Losses by Ignition Characteristics

- (Discussed in Section V)
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Table Vii-1. TYPE OF MATERIAL IGNITED IN STRUCTURE FIRES—
California (CFIRS 1975), Ohio (NFIRS 1976)—Continued

Fires Deaths Injuries Dollar Loss
Type of Material Ignited Calif.  Ohio Calif.  Ohio  Calit.  Ohio Calif. Ohio

Unknown gas ......coiheiiiiiinnes 1 13 0 0 0 1 $92,350 $118,180
Natural gas ..........ccvvivusnnnn 1,506 399 6 4 97 95 3,071,854 2,972,445
City gas (LP and airmix) ........... 76 38 1 0 6 3 245,395 168,553
Manufactured gas .............. ... 67 38 0 0 9 6 107,902 317,538
[ T- V- 227 85 5 1 52 16 900,383 443,260
Anesthetic gas ........... R 8 13 0 0 0 0 14,450 102,600
Acetylene ............ccoiiiinnonn 60 20 0 2 6 3 222,765 239,930
Speclalty gas other than anesthetic .. 20 17 1 0 10 9 2,098,945 95,750
Other gas ........ccovivivnninnrenn 79 8 1 1 5 6 751,232 33,545
Unknown flammable, combustible

lQuid e 469 159 8 2 55 34 4,662,840 1,242,092
Class IA flammable liquid ......... 269 113 2 3 44 28 2,178,032 2,159,815
Class |B flammable liquid .......... 427 124 9 1 (! 29 3,402,401 585,107
Gasoline ............ciiiiiiiiiaen 1,610 763 14 3 194 164 5,228,194 5,520,961
Class IC flammable liquid .......... 102 36 0 0 20 6 941,918 606,435
Class Il combustible liquid ........ 225 262 0 4 17 28 914,927 1,582,225
Class llIA combustible liquid ........ 84 116 0 1 5 6 357,527 491,357
Class 1lIB combustible liquid ...... 118 65 0 0 9 5 53,960 520,105
Other flammable, combustible tiquid . 458 58 3 0 34 10 1,248,664 224,257
Unknown volatile solid, chemical .... 495 8 0 0 16 1 484,200 80,300
Fat or grease (food) .............. 4,969 1,929 4 8 187 210 3,710,213 2,772,527
Grease (non-food) ...,............. 132 77 0 0 1 10 160,930 613,590
Polish, parafin or wax ............. 267 46 0 0 21 4 385,986 56,462
Adhesive, resin, tar ............. ... 714 48 0 0 27 11 707,49 130,484
Applied paint, varnish ............. 365 18 0 0 28 0 433,500 12,460
Combustible metal ................ 206 109 0 0 9 4 236,278 173,785
Solid chemical ............covvuus 102 5 0 0 18 4 159,675 1,950
Radioactive material ............... 4 2 0 0 0 0 500 200
Other volatile solid. chemical . 117 17 R 7 1 w e TRAET e e
Unknown plastic .................. 134 65 0 0 7 5 352,907 781,606
Polyurethane plastic ............... 0 34 0 0 0 4 0 176,484
Polystyrene plastic ............... 0 9 0 0 0 1 0 1,483,510
Polyvinyt plastic ................. 0 12 0 0 0 2 0 21,095
Polyacrylic plastic ................ 0 64 0] 1 0 5 0 73,323
Polyester plastic .................. 0 836 0 8 0 94 0 1,942,648
Polyolefin plastic .................. 0 130 0 1 0 30 0 408,913
Other plastic .........c.oovvienns 3,001 56 4 0 93 15 5,602,096 141,179
Unknown natural product ........... 59 17 0 1 2 2 75,860 284,860
Rubber, including synthetic rubber .. 1,969 940 0 3 46 96 2,314,760 3,053,714
Cork ............ e e 6 10 0 0 1 0 26,275 26,210
Leather ..............cooviiie 23 18 0 0 0 3 32,890 9,440
Grass, leaves, hay, straw ........... 943 471 2 2 26 168 2,435,606 5,279,775
Grain, natural fiber (pre-process)

including feathers, felt, hemp,

jute, cotton .................... 557 338 3 6 32 41 2,122,159 1,078,914
Coal, coke, briquettes, peat ........ 60 70 0 0 3 2 43,575 186,529
Food, starch (excluding fat, grease) .. 1,685 406 0 0 31 23 293,622 220,231
TobacCo ......ovviviniirinnnann 119 19 2 0 14 1 197,880 13,725
Other natural product .............. 469 45 3 0 13 3 844,394 115,869
Unknown wood or paper ........... 2,317 383 2 1 48 63 3,988,490 2,364,189
Growing wood ............ ... 79 50 0 0 0 1 128,35¢ 184,664
Wood felled but unsawn ........... 191 69 0 1 1 5 427,116 119,975
Sawn wood, finished lumber ....... 5900 4,702 14 26 284 658 26,657,633 33,054,367
Wood shavings, sawdust, excelsior .. 298 62 1 0 5 9 467,295 249,130
Hardboard, plywood ............... 446 403 2 1 11 €0 2,397,878 2,914,087
Fiberboard, wood pulp .......... .. 239 210 1 0 4 15 544,349 532,772
Uncoated paper ................... 4,456 1,610 8 6 175 134 9,206,050 5,496,494
Cardboard ...........ccccvvviunns 712 274 0 0 48 29 2,319,844 6,052,221
Other wood, papsr ........ P 2,305 406 2 4 69 109 5,726,567 2,334,521
Unknown fabric, fur, textile ......... 2,166 402 13 4 143 50 2,991,892 1,140,890

184

25'964 e e




Table VII-1 cont’'d. TYPE OF MATERIAL IGNITED IN STRUCTURE FIRES—
California (CIFRS 1975), Ohio (NFIRS 1976)

Fires Deaths Injuries Dollar Loss
Type of Material ignited Calif.  Ohio Calif.  Ohio  Calit.  Ohlo Calit. Ohio

Man-made fabric, fiber, finished

go0dS ... 2,737 1,475 38 13 246 214 $8,488,510 $5,455,282
Cotton, rayon, cotton fabric, finished

QOOGS ..t 7,782 3,052 75 34 557 400 14,660,524 5,947,549
Wool or wool mixture fabric, finished

OOAS ... 380 183 3 1 12 21 648,371 529,383
Fur, silk, other fabric, finished goods . 54 21 3 2 6 1 168,790 33,195
Wig oo e 18 11 1 0 0 1 100,720 3,075
Humanhair .........ooiiiinniienes 8 2 0 0 2 0 12,750 200
Other fabric, fur, textile ............ 628 102 4 2 49 17 1,309,352 255,971
Unknown material compounded with

Ol i e e 30 7 0 0 1 0 34,125 940
Linoleum .t e 30 25 0 0 5 4 38,565 117,495
Oilcloth ..o, 15 4 0 0 0 0 8,935 145
Treated and/or coated paper ...... 93 34 0 0 6 4 445,037 81,576
Waterproof canvas ................ 72 26 0 0 0 1 10,476 3,540
Oilyrags ...........u. e 123 53 0 0 2 0 188,958 83,570
Asphalt treated material ........... 164 103 0 0 4 3 291,389 636,391
Other material compounded with oil. . 128 17 0 0 5 5 110,977 59,395
Multiple types ...........ooiin 0 1 0 0 0 0 0 0
Not applicable ...............ou.tn 365 287 0 0 7 16 163,616 310,649
Other type material ................ 6,133 351 13 1 202 53 10,097,405 806,017
Unknown or unreported ........ N 8.336 1,962 54 69 714 541 39,104,625 22,760,235

Total ..o e 68,417 24,413 302 217 3,819 3,603 $177,925312 $128,567,822

! Estimated completeness is on the order of 90 percent tor California and 50 percent for Ohio (Reference 11).
NOTE: Structure fires include both residential (including mobile home) and non-residential structure fires, Mobile property and
outside fires are excluded.
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Table VII-2. FORM OF MATERIAL IGNITED IN RESIDENTIAL FIRES—
California (CFIRS 1975), Ohio (NFIRS 1976)'—Continued

Fires Deaths Injuries Dollar Loss
Form Material Ignited Calif.  Ohio Calf.  Ohio  Calif.  Ohio Calif. Ohio

Unknown finish/structural component. 450 94 0 5 7 21 $898,317  $1,072,949
Exterior roof covering .......... . 1,894 183 0 1 65 21 3,737,506 1,680,084
Exterior sidewall covering ........ . 757 513 0 0 29 60 2,605,820 1,980,146
Exterior trim including doors,

porches ............... e reaeees 243 143 0 0 7 14 394,843 406,840
Floor covering incl. tile, carpet, stairs 829 557 6 8 65 65 3,328,905 2,735,929
Interior wall covering ....... Cevnne 788 946 8 16 63 169 4,004,637 6,386,130
Ceiling covering ...... Ceereaaea 118 122 0 0 5 4 290,450 399,106
Structural member, framing ......... 1,243 1,667 4 9 90 274 6,029,879 12,111,260
Thermal acoustical insulation ...... 184 195 5 0 11 18 241,306 941,189
Other finish/structural component ... 378 110 2 0 24 16 877,660 426,008
Unknown furniture ........... 186 43 0 0 11 13 694,975 301,375
Upholstered fur-ture ............. 2,941 1,292 56 34 293 238 8,850,971 4,693,832
Non-upholstered :rniture .......... 45 24 0 0 3 3 109,746 20,260
Cabinetry ...... et tearnaenenan 564 348 5 3 49 75 2,106,819 1,340,681
lroning board .................... 16 9 0 0 1 2 6,375 9,385
Appliance housing or casing ....... 0 3 0 0 0 0 0 10,050
Other furniture .................... 379 88 4 6 32 34 996,099 527,247
Unknown soft goods, clothing ....... 1,587 54 2 0 87 7 1,678,975 122,866
Mattress, pillow .................. 2,694 1,557 22 1 182 190 3,492,525 2,186,139
Blanket, sheet, bedding ............ 1,457 613 42 17 247 84 5,915,685 1,662,320
Linen, other than bedding ......... 371 121 1 ] 13 11 377,667 149,681
Clothing, not worn ................ 1,094 698 4 1 62 79 2,574,275 1,931,567
Clothing, worn .................... 83 50 10 7 33 20 113,665 115,970
Blind, drape, tapestry, curtain ....... 597 239 4 0 22 21 1,031,899 458,154
Yard goods ............0cvvnhnnnn 53 24 0 0 2 0 137,285 44,785
Luggage ...............ccvvin.n. 18 3 0 0 0 0 14,430 100
Other soft goods, clothing ......... 290 66 2 0 16 8 518,980 112,378
Unknown lype decoration .......... 9 2 0 0 0 0 7,575 300
Christmas tree ................... 60 13 1 0 13 1 524,886 33,250
Decoration for special event ....... 80 31 0 0 2 6 105,295 31,100
Book ..., e 36 11 0 0 3 1 59,754 34,785
Magazine, newspaper, writing paper . . 642 265 2 5 42 37 1,237,652 735,915
Toy, game .............covvnunnnn 100 41 0 2 7 7 168,181 38,430
Awning, canopy ........ ......... 34 7 0 0 0 0 38,850 1,230
Tarpaulin, tent .................... 28 7 0 0 2 0 29,670 880
Other decoration ................. 90 16 0 0 2 2 112,341 8,200
Unknown supplies, stock .......... 10 7 0 0 0 2 27,200 1,850
Box, carton, bag ................. 677 166 2 1 15 16 914,292 446,701
Basket, barrel ..................... 44 34 0 0 2 4 52,315 85,860
Pallet, skid (not in use) ............ 1 3 0 0 0 0 300 250
Rope, cord, twine, varn ............ 15 7 0 0 1 0 6,230 8,580
Packing material .................. 59 22 0 0 3 2 151,054 32,995
Bale storage ................... .. 5 7 0 0 0 2 5,350 62,900
Bulk storage ...................., 26 18 0 0 0 4 136,151 74,615
Cleaning supplies ..........c....... 155 67 0 0 1 2 194,821 47,180
Other supplies, stock ............. 76 14 0 0 3 2 143,045 9,380
Unknown power transter equipment .. 42 14 0 9 0 1 72,980 53,595
Electric wire, cable insulation ...... 3,328 945 4 5 64 31 3,000,867 1,429,474
Transformer ............covvvvunn. 180 44 0 0 1 1 42,225 7,405
Convevor, drive belt ............... 45 34 0 1 0 9 87,365 128,285
Tire ............. Cerier et tenees . 20 6 0 0 1 0 28,676 800
Fuel ... ... i i 1,474 362 6 2 188 72 3,484,50C 1,905,158
Other power transfer .............. 211 18 0 0 3 0 201,142 36,100
Agricultural product ..... Cetreaaees 122 65 1 0 2 4 149,783 37,030
Fence, pole .................. cees 7 15 0 0 0 0 36,955 11,010
Fertilizer .............cvvvvunns, 17 2 0 0 0 0 8,435 0
Growing, living form including

forests, brush, grass ............. 683 32 0 0 25 0 257,038 54,450
Rubbish, trash, waste ........ e 2,818 860 4 1 72 72 3,039,465 1,313,897
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Table VII-2 cont'd. FORM OF MATERIAL IGNITED IN RESIDENTIAL FIRES—
California (CFIRS 1975), Ohio (NFIRS 1976)'

Fires Deaths Injuries Doliar Loss

Form Material Ignited Calit.  Ohio Calif.  Ohio  Calif.  Ohio Calif, Ohlo
Cooking materials ,................ 4,677 1,899 3 8 155 164 $2,267,167 $1,913,099
Sign e 0 1 0 0 0 0 0 350
Dust, fiber, lint ................... 574 214 0 0 1 4 181,932 87,445
Pyrotechnics, explosives ........... 34 7 0 0 14 6 43,750 15,060
Atomized, vaporized liquid ......... 94 53 2 2 20 21 619,752 207,099
Chips . ... iv i i e e 78 1 0 0 5 0 46,445 500
Palletized materials ............... 98 1 0 0 11 0 203,984 25
Gas, liquid in pipe/containers ..... 1,211 322 7 2 130 79 2,736,057 953,719
Rolled material .................. . 53 1 0 0 1 1 205,162 1,460
Adhesive ...............00 i, 0 0 0 0 0 0 0 0
Multiple form material ............ . 0 0 0 0 0 0 0 0
Form of material not applicable .... 0 5 0 0 0 1 0 19,400
Other forin of material ............. 9,212 262 60 0 524 28 22,464,471 394,313
Unknown or unreported ............ 238 1,287 1 54 13 319 249,003 9,218,622

Total ..........cciieiniinn,s 46,585 16,970 270 201 2,745 2,348 $94,273,828  $61,335,226

! Estimated completeress is on the order of 90 percent for California and 50 percent for Ohio (Reference 11).
NOTE: Mobile home fires are included with residential fires.
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Table VII-3. EQUIPMENT INVOLVED IN IGNITION IN NON-RESIDENTIAL
STRUCTURE FIRES—California (CFIRS 1975), Ohio 1976)'—Continued

Fires Deaths Injuries Dollar Loss

Equipment Involved Calif.  Ohio Calf,  Ohio  Calit.  Ohio calif. Ohio
Heater, type unknown ............. 25 4 0 0 0 2 $295,301 $53,100
Central heating unit ............... 240 126 0 0 9 26 1,456,302 1,322,055
Water heater ..................unn 187 43 2 0 22 3 589,090 195,027
Fixed local heating unit ............ 207 123 0 0 16 1" 767,266 741,680
Indoor fireplaces ....... e 26 12 0 0 1 1 22,086 24,775
Portable heater ............. 106 85 0 0 5 12 230,055 490,810
Chimney, flue ...............c... 35 18 0 0 0 1 53,5657 31,595
Chimney connector ............... 9 18 0 0 0 2 1,450 62,863
Heat transfer system .............. 16 8 0 0 0 2 4,650 59,250
Other heating system ............. 85 14 1 0 3 0 165,787 105,663
Unknown cooking equipment ....... 21 5 0 0 0 0 20,150 11,350
Fixed surface cooking unit incl.

StOVES ... .. it evae 527 106 0 0 18 6 929,733 183,065
Fixed oven .........ccovvnenennnen 125 33 0 0 4 3 24,117 53,245
Fixed food warmer ................ 42 3 0 0 3 0 96,178 85
Deep fat fryer ....... e ra e 197 67 0 0 5 32 270,732 351,511
Portable cooker, warmer ........... 87 16 0 0 2 0 207,990 79,125
Open-fired grill .................. 95 29 0 0 3 2 56,526 78,010
Greasehood, duct ................. 7 36 0 0 0 5 135,861 344,485
Other cooking equipment .......... 45 8 0 0 1 0 26,245 13,550
Unknown A/C, refrigeration equip-

MENt L. it i i 7 2 o 0 0 1 1,040 7,000
Central A/C, refrigeration equipment. 128 21 0 0 0 0 52,587 18,105
Water cooler, tower ............... 33 1 0 0 0 0 21,275 50
Fixed refrigerator unit ............. 77 29 0 0 4 2 516,165 81,590
Fixed air conditioner .............. 42 8 0 0 1 0 18,620 4,400
Portable A/C, refrigerator, including

dehumidifiers .. ... N 8 2 0 0 0 0 900 1,200
Other A/C, refrigeration ..., ...vx.. 20 B 0 o 0 1 1,400 19,208
Unknown electric distribution

equipment ..., . . iiieiieen 272 85 0 0 4 21 459,350 v,017,405
Fixed wiring ...........cooviiiinen 663 163 0 0 18 32 3,831,652 3,112,334
Transformers ..... e e . 270 32 0 0 5 2 226,315 205,492
Meter, meter box ................. Ih] 5 0 0 0 0 42,650 575
Switchboards, fuses, circuit breakers. 148 38 1 0 7 9 1,208,721 144,755
Switch, receptacle, outlet .......... 108 31 0 0 1 2 175,906 49,227
Light, fixture, ballast, sign ......... 778 139 0 0 10 3 399,064 842,994
Cord, PIUg .....ovvviiin it 176 57 0 0 10 52 1,098,592 334,688
Lamp, light butb ...ty 43 26 0 1 1 7 33,150 142,885
Other electric distribution equzpment 143 14 0 0 2 10 665,012 891,592
Unknown appliances ............. . 80 7 0 0 2 0 218,740 26,650
TV, radio, stereo, tape player ....... 68 22 0 0 5 2 173,258 36,805
Dryer .........ovvvntn e 486 113 0 0 10 20 426,819 98,108
Washing machine ................ 106 12 0 0 3 0 70,269 1,490
Floor care equipment incl. vacuum

cleaners ...........hiiaens, 16 2 0 0 4 0 53,546 1,050
Separate motor, generator ......... 135 54 0 0 3 4 446,206 327,290
Electric hand tools ................ 37 7 0 0 0 0 593,080 16,355
Electric blankets, steam irons

(produce heat) ............ ..., 43 18 0 0 0 0 34,481 90,851
Other portable appliances not

producing heat ................. 26 7 0 0 0 0 12,811 1,475
Other appliances, equipment ...... 147 22 0 0 4 4 224,445 167,179
Unknown special equipment ........ 21 14 0 0 0 2 605 38,335
Radar, X-ray, TV, telephone

equipment ........ .00 .. 29 7 0 0 0 1 236,750 273
Vending machine, drinkmg fountain . 10 4 0 0 0 0 2,160 1,140
Office machine ................ 58 8 0 0 3 0 49,020 26,450
Biomedical equipment ............ . 6 1 0 0 1 0 262,575 200
Pump, compressor ......... e 41 18 0 0 2 0 365,300 48,645
Internal combustion engine ......... 155 11 0 0 4 2 169,145 40,710
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Table VII-5 cont’'d. EQUIPMENT INVOLVED IN IGNITION IN NON-RESIDENTIAL

STRUCTURE FIRES—California (CFIRS 1975), Ohio (NFIRS 1976)'

Fires Deaths Injuries Dollar Loss
Equipment Involved Calif.  Ohlo Calif.  Ohio  Calit.  Ohio Calif. Ohio
Conveyor ...t 28 20 0 0 1 4 $104,650 $257,250
Printing press ........cociiiiinnnn 8 9 0 0 1 5 42,808 30,175
Other special equipment ........... 208 40 0 0 9 18 471,113 1,134,100
Unknown processing equipment . ... 12 12 0 0 1 4 104,920 6,999
Furnace, oven, kitn ................ 155 78 0 0 17 7 497,818 1,226,574
Casting, molding, forging equipment 36 17 0 0 3 2 100,210 1,118,444
Heat treating equipment ......... . 39 22 0 0 2 5 222,800 19,410
Working, shaping machines ........ 110 44 1 0 4 17 398,271 237,510
Coating machines ................. 16 14 0 0 0 2 28,501 23,640
Painting equipment ..... N 34 36 0 0 2 18 69,971 171,400
Chemical process equipment ...... 28 15 0 0 7 11 2,232,300 387,675
Waste recovery equipment ...... .e 12 15 0 0 0 0 38,250 5,450
Other processing squipment ........ 100 25 0 0 15 2 2,346,860 72,120
Unknown service, maintenance
equipment ... .. i it 13 18 0 0 0 4 355 173,250
Incinerator ............ e 17 3 0 0 0 0 18,650 9,105
Bearing, brake ................... 27 2 0 0 1 0 57,265 0
Rectifier, charger ................. 18 6 0 0 2 0 633,880 96,000
Tarpot .. oo i e i 23 4 0 0 1 1 23,025 140
Arc, oll lamp ............... Cereen 6 3 0 0 0 1 750 2,200
Elevator ...........ciiiiieiinnnn, 15 5 0 0 0 0 5,500 500
Torches ................. Cieenees 0 0 0 0 0 0 0 0
Other service, maintenance
equipment ......... ... 00l 124 58 2 0 7 8 384,368 812,946
Other object, exposure fire ....... . 491 34 0 2 1 14 436,915 519,411
Exposure fire, 50 ft. or more
(removed) ... .vviinrininennnns 42 1" 0 0 0 0 117,540 38,670
Exposure fire, 1-50 ft. (detached) 314 168 2 0 13 25 7 735,072 823,465
Adjoining exposure .............. . 101 8 2 0 10 0 559,405 2,380
Attached, protected exposure ..... 4 3 0 0 0 0 2,050 23,000
Attached, unprotecied exposure .... 27 14 0 0 0 9 2,143,833 130,100
Vehicle ... ....coovvsiiiiinnnnine. 320 128 4 0 15 8 1,784,290 561,215
No equipment Involved ........ Ve 8,226 2912 9 12 314 420 2€,909,045 17,076,328
Other equipment ................ . 382 10 0 0 12 0 1,208,397 1,050,720
Unknown or unreported ........ 4,359 1,941 8 1 430 381 24,497,990 27,224,672
Total .......... IR 21,832 7,443 32 16 1,074 1,255 $83,651,484  $67,232,596

! Estimated completeness is on the order of 20 percent for California and 50 percent for Ohio (Reference 11.)
NOTE: Mobile property and outside fires are not included with non-residential structure fires.
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Table VIII-1. CHARACTERISTICS OF REPORTED AND UNREPORTED HOUSEHOLD FIRES

Characteristic Reported Unreported Total
Number Percent Number Percent Number Percent
Location:
RESIABNCE ..ttt i i e e e e e 173 7.0% 1,754 71.0% 1,927 78%
All Other Household Fires (including car, garage, etc.) ......... 150 6.0 386 16.0 536 22
I+ O N 323 13.0 2,140 87.0 2,463 100
Activity:
(070 TeT 47 T I N 37 1.5 1,127 46.0 1,164 47
Smoking ........oh i e e e 12 0.5 117 5.0 129 5
Playing with matches ............cii ittt 9 0.4 49 2,0 58 2
Lighting fire ...t e i i e it e e 7 0.3 21 0.8 28 1
(0 (V- T O 258 10.0 826 34.0 1,084 44
(<] - 1 323 13.0 2,140 87.0 2,463 100
Material First Ignited:
Grease/food ... .. i i e e e s 22 0.9 808 33.0 830 34
APPHANCES . i e e e e e 30 1.2 481 20.0 511 21
Bedding/fumiture ........ciit i i e e e e e 33 1.3 157 6.0 190 8
g ] - O N 29 1.2 66 2.7 95 4
Trash/I@aVES ..\t ivii ittt et iir e ee et iiieninannns 21 0.9 52 2.1 73 3
Ho' .ehold textiles (curtains, etc.) .........coviiivvenvinins 11 0.4 58 2.4 69 3
Lo71< T 117« N 5 0.2 62 2.5 67 3
Dryers ..ot e e e 10 04 32 1.3 42 2
(0113 1 O DN 162 7.0 424 17.0 586 24
] € 1 PN 323 13.0 2,140 87.0 2,463 100
Work Lost:
Missed one or More days .. ....ovivtr it rrner oo einns 27 11 20 0.8 47 2
NO MISSEd daYS .. .vvv ittt te it eie i rieein et rnnaanen 296 12.0 2,120 86.0 2,416 98
Total oo PP 323 13.0 2,140 87.0 2,463 100
Severity of Fire:
More than $200 damage or resulting { Grease or food fire ...... 5 0.2 51 2.0 56 2
in at least one injury Otherfires ............. 151 6.0 156 6.0 307 12,5
\ Grease or food fire ...... 17 0.7 757 310 774 31
Less than $200 damage or no injury {Other fires ........... - 150 6.0 1,176 48.0 1,326 54
1] € 1 AP 323 13.0 2,140 87.0 2,463 100%
Who Put Fire Out: ...ttt it i i ittt e eenansnas Fire Department Male! Female! Other? Total
More than $200 damage or resuiting {Grease or food fire ...... 3 01% 12 0.5% 34 1.4% 7 0.3% 56 2%
in at least one injury {Other fires ........uen 120 5.0% 77 3.0% 73 3.0% 37 1.5"/A 307 13"?
Grease or food fire . ..... 3 0.1% 191 8.0% 548 22.0% 32 1.3% 774 31%
Less than $200 damage or no injury {Other fIr€S v ovvrerinn 80 30% 456 19.0% 625 250% 165 7.0% 12326  54%
<17 | P e 206 8.0% 736 30.0% 1,280 52.0% 241 10.0% 2,463 100%
' Househo!ld member. 2 Neighbors, etc.

SOURCE: Joiner, B. L., Martin, R., and Gaumnitz, C,, Statistical Analysis of the Household Fire Survey (Madison, WI: Statistical Laboratory, U, of Wisconsin, September 1977
for tha National Fire Prevention and Control Administration), Grant No. NFPCA-76009.

NOTES: There were 2,463 firas reported by the sample households in the National Fire Household Survey. Numbers are uncorrected for any differential recall between
fires reported to fire departments and those unreported. Some totals may not equal the sum of their elements due to round-off error.
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Table IX-1. NUMBER OF RESIDENTIAL FIRES BY CAUSE—California (CFIRS 1975), Ohio (NFIRS 1976)'

Fires

Deaths

Injuries

Dollar Loss

California Ohio

California  Ohio

California

Ohio

California

Ohio

Cause Number Reported?
(in thousands)

Lo o {1 1 T N 8.948 2,761 20 21 384 287 $ 5,995 $ 4,623
SMOKING ottt e e e e e e 6,174 2,302 100 37 596 307 11,827 4,796
Heating .......... .00t P vos 6,058 2,169 16 20 356 258 13,476 8,418
Incendiary/Suspicious .......... ..ot e e . 4,871 2,107 20 9 287 315 16,468 8,774
Electrical Distribution .. ........ ..o iii it 3,377 1,375 10 9 190 185 9,788 8,450
APPHANCES ..\ttt ittt e e e 3,077 1,215 7 7 126 112 4,414 2,365
Children Playing .........ovvvniiiiinerinnrsen R NI 1,999 1,418 3 7 120 202 3,181 3,194
Open Flame, Spark ... iviiiin it 2,675 543 7 9 129 66 3,824 1,649
EXPOSUIE oottt it ir e iier e sneineenes e 1,600 494 1 0 35 82 3,928 1,867
Flammable LiQuids .......c.otviuiin it interioiioeiotmeennnnes 413 147 4 0 a7 45 928 €88
Explosives, Fireworks ...........o.cvvviniinaennnnenes R 381 33 0 0 15 9 537 67
Air Conditioning, Refrigeration .................... N 379 83 2 0 9 6 576 349
Natural ..................... [ e et s Coa 262 297 0 1 1 22 293 1,185
GBS i e s e 161 57 { 1 35 36 234 835
Other EQUIPTENT ... .t ir v it i nann s e . 157 88 0 0 3 6 298 309
Other Hea ... ... .ttt i aaraa 766 518 5 10 35 50 1,572 1,255
UNKNOWN ..o ie i e 5,287 1,363 74 70 367 360 16,835 12,514

Total residential .........cooiii i i ... 46,585 16,970 270 201 2,745 2,348 $94,274 $61,335

! Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Reference 11).

2 Reported fire incidents shown do not include all fires attended by fire departments,
NOTE: Dollar loss totals may not equal the sum of their elements due to round-off error.




S6L

Table IX-2. RATE OF RESIDENTIAL FiRES BY CAUSE—California (CFIRS 1975), Ohio (NFIRS 1976)'

Injuries Dollar Loss
California Ohio California Ohio California Ohio
Cause

COOKING v ot vtsveeee o eeesenunennnrsesosansaansssassnnioesansons 42 26 0.9 2 18 27 $0.28 $0.43
Smoking .............. BN e i 29 21 5 3 28 29 0.56 0.45
[ L= (7T« e 29 20 0.8 1.9 17 24 0.64 0.78
Incendiary/SUSPICIOUS .+ .. uutitriinre ittt it 23 20 0.9 0.8 14 29 0.78 0.82
Electrical Distribution . ..c.vv ittt i i i i i e e 16 13 0.5 0.8 9 17 0.46 0.79
AppHances ......coovviiiiiiiiiaan, e PPN 15 1 0.3 0.7 6 10 0.21 0.22
Children Playing . v..vvvevieniiir i e e e 9 13 0.1 0.7 6 19 0.15 0.30
Open Flame, SPark . ... cvvvtiniiin e ettt ineroinrerior oo 13 5 0.3 0.8 6 8 0.18 0.15
[ Yo T-1 V] - TP 8 5 0 0 1.7 8 0.19 0.17
Flammable Liquids ..... L e e e e e e e e 1.9 1.4 0.2 0 2 4 0.04 0.06
Explosives, Fireworks .......... ..o i e 1.8 0.3 0 0 0.7 0.8 0.03 0.01
Air Conditioning, Refrigeration ......... s e 1.8 0.8 0.1 0 0.4 0.6 0.03 0.03
NBRUFAL ettt it e tee e eome ettt ereasrnaranrenes e 1.2 3 0 0 05 2 0.01 o.M
[T T O N 08 . 0.5 0 0 1.7 3 0.02 0.08
Other EQUIPMENt ...ttt it ittt et i iiiae s iiiaa i aeaaans 0.7 0.8 0 0 0.1 0.6 0.01 0.03
Lo T Y=L 1= N 4 5 0.2 0.9 1.7 5 0.07 0.12
UNKNOWN ottt iie e ceiiite ettt e 25 13 3 7 17 kK] 0.79 1.16
Total residential ..........coc i i .. 220 158 19 130 218 $4.45 $5.70

! Estimated completeness is on the order of 90 percent for Caliiornia and 50 percent for Ohio (Reference 11).
2 Fires/100,000 perscns, deaths/million persons, injuries/million persons, dollar loss per capita. Based on 1975 Census esti-

mates of California and Ohio populations.

NOTE: Some totals may not equal the sum of their elements due to round-off error. Absolute values less than two were

rounded to the nearest tenth.
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Table IX-3. NUMBER OF RESIDENTIAL FIRES BY DWELLING TYPE AND CAUSE—
California (CFIRS 1975), Ohio (NFIRS 1976)'

One- and Two-

Apartments, Tenements,

Hotels, Motels, Inns,

Family Dwaellings and Flats Mobile Homes and Lodges Other Residential Total Residential
Calif. Ohio Calif. Ohio Calif. Ohio Callf. Ohio Calif. Ohio Calif. Ohio
Cause Number of Reported Fires?

Cooking ........vvvuviens 5,910 1,935 2,752 730 177 60 85 32 24 4 8,948 2,761
Smoking ... . 2,697 1,409 2,600 748 149 28 658 92 70 25 6,174 2,302
Heating ................ 5,056 1,865 781 165 132 2 67 13 22 5 6,058 2,169
Incendiary/Suspicious .... 3,064 1,463 1,418 548 113 27 191 43 85 26 4,871 2,107
Electrical Distribution .... 2,579 1,132 529 128 184 83 65 25 20 7 3,377 1,375
Appliances .............. 2,371 994 586 169 69 33 43 15 8 4 3,077 1,215
Children Playing ........ . 1,473 1,035 a7 342 32 29 6 9 17 3 1,999 1,418
Open Flame, Spark ....... 1,784 379 751 131 36 13 79 7 25 13 2,675 543
Exposure ........... cees 1,254 408 267 59 56 18 1" 6 12 3 1,600 494
Flammable Liquids ....... 322 120 78 21 8 4 3 2 2 0 413 147
Explosives, Fireworks .... 335 30 40 1 2 0 2 0 2 2 381 a3
Air Conditioning,

Refrigeration ...... e 291 66 55 12 20 2 12 2 1 1 379 83
Natural ............ e 192 265 57 24 7 6 4 2 2 0 262 297
Gas .......o000n 118 43 25 5 14 7 3 2 1 0 161 57
Other Equipment ........ 97 &0 36 19 14 10 8 0 2 0 157 88
Other Heat ........ Ceenas 569 404 185 91 22 12 17 9 3 2 766 518
Unknown ............... 3,754 1,073 1,170 189 182 74 133 16 48 1 5,287 1,363
Total Residential Fires .... 31,866 12,680 11,771 3,382 1,217 527 1,387 275 344 106 46,585 16,970
Total Residential Deaths .. 168 145 74 37 16 16 8 3 4 0 270 201
Total Residential Injuries . . 1,754 1,747 783 477 74 68 105 42 29 14 2,745 2,348
Total Residential Dollar

Loss (in thousands) .... $66,396 $48,581 $22,122 $8,374 $3,072 $2,488 $1,958 $1,592 $723 $208 $94,274 $61,335

! Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Reference 11).
2 Reported fire incidents shown do not include all fires attended by fire departments.

NOTE: Dollar loss totals may not equal the sum of their elements due to round-off error.
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Table 1X-4. RATE OF RESIDENTIAL FIRES BY DWELLING TYPE AND CAUSE—
California (CFIRS 1975), Ohio (NFIRS 1976)'

One- and Two- Apartments, Tenements, Hotels, Motels, Inns,

Family Dwetlings and Flats Mobile Homes and Lodges Other Residential  Total Residential

Calif. Ohio Calif, Ohio Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio

Cause Rate?

Cooking ................ 28 18 13 7 0.8 0.6 0.4 0.3 01 0 42 26
Smoking ....... i ces 13 13 12 7 0.7 0.3 3 0.9 0.3 0.2 29 21
Heating ............ e coe 24 17 4 1.5 0.6 1.1 0.3 0.1 0.1 o 29 20
Incendiary/Suspicious .......... o 14 14 7 5 0.5 0.3 0.9 0.4 0.4 0.2 23 20
Electrical Distribution ,........... 12 11 2 1.2 0.9 0.8 0.3 0.2 0 0.1 16 13
Appliances ............ TN 11 9 3 1.8 0.3 0.3 0.2 0.1 0 0.1 15 1
Children Playing ................. 7 10 2 3 0.2 0.3 0 0.1 0 0 9 13
Open Flame, Spark ............. . 8 4 4 1.2 0.2 0.1 04 01 0.1 0.1 13 5
EXPOSUIE ..\ \vvivtiininninnrnnnns 6 4 1.3 0.5 0.3 0.2 0 0.1 0 0 8 5
Flammable Liquids ............... 1.5 1.1 0.4 0.2 0 0 0 0 0 0 1.9 14
Explosives, Fireworks ............ 1.8 0.3 0.2 0 0 0 0 0 0 0 1.8 03
Air Conditioning, Refrigeration ... 14 0.6 0.3 0.1 0 0 0 0 0 0 1.8 08
Natural ..........ooiiiiinnnne, 0.9 2 0.3 0.2 0 0.1 0 0 0 0 1.2 3
GaS . v e 0.6 0.4 0.1 0 0 0.1 0 0 0 0 0.8 0.5
Other Equipment ................ 0.5 0.5 0.2 0.2 0 0.1 0 0 0 0 0.7 0.8
OtherHeat ................... s 3 4 0.7 08 0.1 0.1 0 0.1 0 0 4 5
Unknown ............cceivnnn ves 18 10 6 1.8 0.9 0.7 0.6 0.1 0.2 0.1 25 13
Total Residential Fires ........... 150 118 56 31 6 5 7 3 1.6 1 220 158
Total Residential Deaths ......... 8 13 3 3 0.8 1.5 0.4 0.3 0.2 0 13 19
Total Residential Injuries ......... 83 162 37 44 3 6 ) 4 1.4 13 130 218
Total Residential Dollar Loss ..... $ 313 $ 452 $ 1.04 $ 0.78 $0.15 $0.23 $0.09 $0.15 $0.03 $003 $ 445 $ 670

! Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Reference 11).
2 Fires/100,000 persons, deaths/million persons, injuries/million persons, doilar loss per capita. Based on 1975 Census estimates of California and Ohio populations. Rates
within each occupancy category are based on the total state population, rather than the population residing in that category.

NOTE: Some totals may not equal the sum of their elements due to round-off error. Absolule values less than two were rounded to the nearest tenth,
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Table X-1. NUMBER OF RESIDENTIAL COOKING FIRES BY TYPE OF EQUIPMENT AND IGNITION FACTOR
——California (CFIRS 1975,) Ohio (NFIRS 1975)'—Continued

H Stoves Deep Fat Portable Open Fired Other
Type of Equupment and Ovens Fryer Cooking Unit Grill Equipment
Calif. Ohio Calif. Ohio Calif. OChio Calif. Ohio Calif. Ohio
Ignition Factor Number Reported?
Misuse or Operational Deficiency:
Unattended ................ 2,322 1,095 " 27 64 22 12 7 49 25
Accidentally turned on, not
turned off ... ... ...t 408 236 1 4 15 11 0 0 11 9
Other operational deficiency . 168 62 5 4 11 6 6 0 5 5
Abandoned, discarded material 78 15 1 0 2 0 8 0 4 0
Falling asleep .............. 189 116 3 4 5 6 0 0 3 3
Inadequate control of open fire 217 50 2 0 2 1 1" 3 5 3
Unconscious® ............... 119 14 2 0 5 0 2 0 1 0
Other misuse of heat of ignition 1,345 151 16 4 26 0 4 0 146 14
Fuelspilled ................. 105 42 0 2 7 2 6 0 4 0
Improper container for material
ignited . ... e 36 97 2 0 3 5 5 4 2 5
Combustible too close to heat . 386 38 0 0 27 2 15 0 9 1
Other misuse of material ..... 479 126 2 2 1" 5 42 4 28 3
(Subtotal Misuse) ....... (5,852) (2,042) (45) (47) (178) (60) (111) (18) (267) (68)
Mechanica! Failure, Malfunction:
Short circuit ................ 280 114 0 1 24 12 0 0 23 15
Part failure, leak, break ...... 420 114 1 0 13 1 5 4 15 5
Lack of maintenance, worn out 128 20 0 1 7 2 3 0 10 2
Other mech. failure, malfunc. . 199 101 9 6 49 19 2 0 31 8
(Subtotal Mech. Failure) . (1,027) (349) (10) (8) (93) (34) (10) (4) (79) (30)
Design, Construction, Instaliation
Deficiency .................. 61 16 1 0 2 0 8 2 5 6
Other .. ..viii i 914 22 2 0 19 1 32 0 220 3
Unknown ..................... 9 47 0 2 0 1 1 0 2 0
Total Fires .................. 7,863 2,476 58 57 292 96 162 . 24 573 107
Total Deaths ................. 18 19 0 1 0 1 1 0 1 0
Total Injuries ................. 335 240 6 12 13 17 8 0 22 18
Dollar Loss in Thousands ..... . $4,712 $3,958 $155 $133 $382 $319 $266 $15 $479 $197

! Estimated completeness is on the order of 90 percent far California and 50 percent for Ohio (Reference 11),
2 Reported fire incidents shown do not include all fires attended by fire departments.

* This category also includes '"Mental, physical impairment; drug, alcohol stupor.”

NOTE: Some totals may not equal the sum of their elements due to round-off error.




Table X-1 cont’d. NUMBER OF RESIDENTIAL COOKING FIRES BY TYPE OF EQUIPMENT AND IGNITION
FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)'

LoZ

Total Total Total Dollar Loss
Fires Deaths Injuries in Thousands
Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
Ignition Factor Number Reported?
Misuse or Operational Deficiency:
Unattended ...........cciiiiiiinirininnennniees 2,458 1,176 4 5 76 91 $1,484 $1,496
Accidentally turned on, not turned off ........... 435 260 0 1 19 22 569 918
Other operational deficiency ...............ccvvvnn 195 77 0 0 7 11 104 128
Abandoned, discarded material ............ ..., 93 15 0 0 5 1 60 1
Falling asleep ..........ccivvuiiiieninnns Chasa e 200 129 1 1 1 15 136 165
Inadequate controi of open fire .......... S 237 -+ 57 0. . .0 1 3. 169 38
UNCoNSCIoUS® .. . ittt it e it e 129 14 2 2 2 4 58 29
Other misuse of heat of ignition ................... 1,537 169 4 0 74 28 974 231
Fuel spilled .......cviiiiii i iieriieneananens 122 46 1 0 17 12 77 152
Improper container for material ignited ............. 48 111 0 3 3 12 26 i12
Combustible too closeto heat ..................... 437 1 2 1 20 7 313 72
Other misuse of material .............covuvvnrennn 562 140 1 3 54 30 483 165
(Subtotal MiSUSE) .....vviviiiniiiviienenenns (6,453) (2,235) (15) (16) (289) (236) (4,453) (3,507)
Mechanical Failure, Maliiiiction:
Short circuit ... ... .ot i i i e 327 142 1 0 5 2 68 444
Part failure, leak, break ...........ccoeiviiiiiininn 454 124 0 1 12 14 371 123
Lack of maintenance, worn out ...........ccocvvn.n. 148 25 0 0 2 2 52 24
Other mechanical failure, malfunction ............. 270 134 0 2 20 25 291 390
(Subtotal Mech. Failure) ................ceuvnn (1,219) (425) (1) (3) (39) (43) (782) (981)
Design, Construction, Installation
Deficionty ...ttt i i e e 77 24 0 1 7 6 110 51
(01T T P 1,187 26 4 1 49 1 646 38
UnKnOWn ... i i i i i it it e, 12 50 0 0 0 1 4 46
Total Fires .....ovviiiiiiiirineenneeneninnenss 8,948 2,760 _ — — —_ — —_
Total Deaths ...........coiiviiiiii it i i, — —_ 20 21 — —_— — —_
Total Injuries ..........oiiiiiiirnriiiiineinnronnnns —_ —_— —_ —_ 384 287 _ —_
Dollar Loss in ThouSands .. ..covvrrn e eeennnenns —_ — — — - — $5,995 $4,623
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Table X-2. NUMBER OF FIRES 1M STOVES AND OVENS
IN RESIDENTIAL OCCUPANCIES BY TYPE OF FUEL
AND IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)'—Continued

a. STOVES
Type of Fuel Gas Electric Other? Total
Calit. Ohio Calif. Ohio Calif. Ohio Calif. Ohio
lgnition Factor Number Reported®
Misuse or Operational Deficiency: .
Unattended ............ ..ot 818 306 1,032 621 161 72 2,011 999
Accidentally turned on, not turned off ............ 108 69 219 134 21 15 348 218
Other operational deficiency .................... 39 17 42 13 19 19 100 39
Falling asleep ..........coiiiiiiinivinnnnenunnss 100 61 53 39 23 8 176 108
Inadequate control of open fire .................. 122 31 40 10 30 6 192 47
Other misuse of heat of ignition ................. 537 49 638 83 114 18 1,289 150
Combustible too close to heat ................... 132 23 121 6 23 3 276 32
Other misuse of material ignited ................. 187 97 204 N 51 25 442 213
(Subtotal Misuse) ................cviinnns (2,043) (653) (2,349) (977) (442) (156) (4,834) (1,806)
Mechanical Failure, Malfunction:
Short circuit . ... ..ot i e 1 1 5 2 187 91 193 94
Part failure, leak, break ................covviiin., 260 76 6 2 64 15 330 93
Other mechanical failure, malfunction ............ 81 23 30 21 88 42 199 86
(Subtotal Mech. Failure) .................... (342) (100) (41) (25) (339) (148) (722) (273)
Design, Construction, Installation Deficiency ........ 21 7 7 3 15 5 43 15
Other .. e e, 117 5 101 8 537 4 755 17
Unknown ... ... i e e 3 10 3 " 2 20 8 41
Total ... i e e 2,526 775 2,501 1,044 1,335 333 6,362

2,162

! Estimated completeness is on the order of 80 percent for California and 50 percent for Ohio (Reference 11).

2 Includes liquid and solid fueled equipment, as well as unknown fuel.

% Reported fire incidents shown do not include all fires attended by fire departments.
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Table X-2 cont’d. NUMBER OF FIRES IN STOVES AND OVENS
IN RESIDENTIAL OCCUPANCIES BY TYPE OF FUEL
AND IGNITION FACTO#~California (CFIRS 1975), Ohio (NFIRS 1976)'

b. OVENS
Type of Fuel Gus Electric Other? Total
Cali} Ohio Calif. Ohio Calif. Ohio Calif. Ohio
lgnition Factor Number Reported?

Misuse or Operational Deficiency: . .
Unattended ...............ccvvivnnn e 184 43 99 45 28 8 311 96
Accidentally turned on, not turned off ... ........ 32 9 23 7 5 2 60 18
Other operational deficiency ...... B I 44 8 18 1 6 4 68 23
Falling asleep ........... oo iiiiiii i ieninennnn 8 4 4 3 1 1 13 8
Inadequate control of open fire .................. 15 2 2 0 8 1 25 3
Other misuse of heat of ignition ................. 146 17 73 10 34 3 253 30
Combustible too close to heat ................... 67 3 36 2 7 1 110 6
Other misuse of material ignited ................. 102 29 56 17 20 6 178 52
(Subtotal Misuse) ...........coviiiiiiian, (598) (115) (311) (95) (109) (26) (1,018) (236)

Mechanical Failure, Malfunction:

Short circuit ... ... e e 1 0 2 1 84 19 87 20
Part failure, leak, break ......................... 38 13 3 2 49 6 80 21
Other mechanical failure, maifunction ............ 60 9 25 13 43 13 128 35
(Subtotal Malfunction) ...................... (99) (22) (30) (16) (176) (38) (203} (76)
Design, Construction, Installation Deficiency ........ 8 0 7 0 3 1 18 1
L0 (- S 68 2 44 3 47 0 169 5
UNKNOWN L ittt ii it tae it ianeenennanes 0 3 0 2 1 1 1 6
Total i s 775 142 392 116 336 66 1,501 324
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Tabie X-3. NUMBER OF SMOKING FIRES IN RESIDENTIAL OCCUPANCIES
AND IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)

Fires Deaths Injuries Doillar Loss
Calif. Ohio Galif. Ohio Calif. Ohio Calit, Ohio
Ignition Characteristic Number Reported?

Form of Heat of Ignition: (in thousands)
CIgAarette . ..ovvvv i e e 4,127 2,155 85 34 467 290 $9,143 $4,421
o] 1 T R, 33 18 0 1 6 4 68 16
Cigar ...... e e e e e e e e e e e 16 14 1 0 1 1 30 55
(0] (7] e e e s 192 24 3 0 19 2 476 58
Unknown ......ocviiiiiinininins e e e e e 1,643 66 2 0 89 9 1,790 195

Total ............... P N PR 6,011 2,287 91 35 582 304 $11,507 $4,745

Ignition Factor:

Abandoned (cigarette) ............. .. i e 3,424 1,790 46 26 259 220 7,393 3,849
Falling asleep .........ccv v A SN 661 323 40 6 162 69 1,727 488
Children Playing ........cioviiiiiini iy e 100 40 3 0 29 2 197 46
Unattended ............ Cean s e s P AN 38 3 0 0 1 0 79 17
(07T T 1,784 119 2 3 131 13 2,109 336
UNKMOWN it it i i e e e e e 4 12 0 0 0 0 2 9

Total e e e e i e e 6,011 2,287 N 35 582 304 $11,507 $4,745

Area of Origin:

Bedroom ... e FS N 2,494 1,017 46 9 288 141 4377 1,297
Living roem ............... O I 1,590 602 37 22 200 114 4,236 1,688
L8] (=111 T N PN 289 134 3 2 23 11 696 292
Trash BPOA ... vttt e e e e e e 275 45 0 0 1 0 44 1
GArAGE BFBA ...\t vve it e e 162 19 0 0 5 1 253 69
BathroomM . e 113 71 0 0 9 9 175 83
SUPPlY StOragEe ... i e e i e Ces 75 22 0 0 0 0 67 30
[ T T PN . 66 8 0 0 1 0 65 2
[0 11T OO 909 337 4 2 46 26 1,404 1,157
UnKNOWN Lttt e ie et e e e e e s 38 32 1 0 9 2 190 126

Total .......... e e e e e e e i e 6,011 2,287 N 35 582 304 $11,507 $4,745

1 Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Reference 11).

2 Reported fire incidents shown do not include all fires attended by fire departments.
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Table X-4. NUMBER OF HEATING FIRES IN RESIDENTIAL OCCUPANCIES BY TYPE OF HEATING
AND IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)'—Continued

i Central Fixed Local Portable Water Chimney/Flue
Heating Type Heating Heating Heaters Heaters and Connector
Calif. Ohio Calif, Ohio Calif. Ohio Calif. Ohio Caliif. Ohio
Ignition Factor Number Reported?
Mechanical Failure, Malfunction
Short circuit .............. 102 68 40 12 22 15 14 7 1 1
Automatic controtl tailure .. ... s 70 78 26 21 2 4 30 11 3 0
Lack of maintenance, wornout ............ 93 53 86 13 6 1 K3 1 41 34
Part failure, leak, break ... .. e 100 42 107 26 9 3 126 25 14 20
Other malfunction . ............ e 110 120 64 32 11 10 34 18 0 7
(Subtotal Mech. Fallure) ............... (475) (361) (323) (104) (50) (33) (235) (72) (59) (62)
Misus9 or Operational Deficiency:
Fuel spilled ............. ... o0t P Ca 5 14 11 6 1 1 140 29 2 0
Cleaning, refinishing, patntmg
with flammable material ....,.... e 6 5 12 3 2 0 86 35 0 0
Improper storage of flammable materlal 0 55 1 28 0 3 5 82 0 13
Combustible too close to heat ............ . 182 19 508 10 63 12 266 30 17 2
Improper container for flammable materia!l . .. 13 g 22 2 2 2 49 21 0 1
Other misuse of material ignited .,.,........ 12 18 41 13 3 ! 57 14 10 8
Inadequate control of open fire ............. 1 0 1 2 2 0 1 1 10 6
Other misuse of heat of ignition ............ 19 12 57 9 31 23 9 4 1 6
Unattended ...... [N AN PN 1 4 30 7 1" 13 2 0 1 0
Overioaded ...........coovvivsvvnen, R 5 14 8 8 2 1 ] 0 6 3
Other operational deficnency e e 24 23 69 24 12 6 35 9 17 14
(Subtotal Misus@) ..........coviihan, (268) (173) (759) (112) (129) (90) (650) (225) (73) (53)
Design, Construction, Installation Deficiency:
Design deficiency .............., e . 12 5 17 5 1 0 8 0 26 13
Construction deficiency . e RN 8 8 30 17 3 0 14 3 4 20
Installed too close to combustlbles .......... 32 23 96 22 10 9 26 6 47 32
Other design, construction, installation ,..... 33 1 74 11 9 3 31 3 48 18
(Subtotal Design) .........cvvvvvvnnnsn (85) (47) (217) (55) (23) (12) (79) (12) (162) (83)
Other i i e e 80 1" 329 6 46 1 269 4 104 4
Unknown ........... e Ve 1 33 3 17 0 6 1 6 3 7
Total Fites ................... PN 909 625 1,631 204 248 142 1,234 319 401 209
Total Deaths ...... e 2 9 7 1 3 3 2 1 0 0
Total Injuries ...... e e . 26 86 94 27 26 34 139 51 9 17
Dollar Loss in Thousands .................... $1,517 $2,147 $3,727 $1,437 $1,038 $605 $3,620 $762 $719 $615

! Estimated completeness is on the order of 90 per.unt for California and 50 percent for Ohio (Reference 11).
2 Reported fire incidents shown do not include all fires attended by fire departments,
NOTE: Dollar loss totals may not equal the sum of their elements due to round-oft error,
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Table X-4 cont'd. NUMBER OF HEATING FIRES IN RESIDENTIAL OCCUPANCIES BY TYPE OF HEATING

AND IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)

e

\ Other and Total Total Total Dollar Loss
Heating Type Fireplaces Unknown Fires Deaths Injuries in Thousands
Calif, Ohio Calif, Ohijo Calit, Ohio Calit. Ohio Calif, Ohlo Calif. Ohlo
Ignition Factor Number Reported?
Mechanical Faiture, Malfunction:
Short circult .\ i i i e 0 1 6 4 185 108 0 0 3 1 $149 $254
Automatic control failure ............ ., 0 G 4 3 185 117 2 1 10 11 331 520
Lack of maintenance, worn gut . ... ...,. 133 26 5 1 395 139 0 0 4 3 377 244
Part failure, leak, break .......,....... 16 14 8 4 380 134 1 2 1 14 1,099 719
Other malfunction ..\ .o vvviiiiviine. 18 11 25 4 262 202 1 3 17 35 731 1,101
(Subtotal Mech. Failure) ......,...: (167) (52) (48) (18)  (1,357) (700) (4) (6) (45) (84) (2,687) (2,837)
Misuse or Operational Deficiency:
Fuel spilled ... v cvv i ivines 5 2 4 2 168 54 0 0 47 15 1,182 159
Cleaning, refinishing, painting with
flammable material ..., oo 2 0 0 0 108 43 1 0 35 8 278 35
Improper container for flammable material 3 24 0 5 9 238 0 2 3 62 18 781
Combustible too close to heat ,......... 82 4 13 0 1,131 77 5 0 76 6 3,510 268
Improper storage of flammable material . 7 1 1 1 94 37 0 0 2 9 256 93
Other misuse of material ignited ......., 129 28 26 3 277 85 0 1 35 28 712 216
Inadequate control of open fire ......... 42 16 0 0 57 25 0 0 5 2 225 25
Other misuse of heat of ignition ........ 62 16 22 2 211 72 1 2 16 13 353 290
Unattended .........ovvviiiivienons 20 7 5 3 70 34 0 0 5 4 276 144
Overtoaded ,.......ovvvievivivininrsn 36 8 1 1 58 35 0 1 0 4 55 95
Other operational deficiency ............ 84 21 3 2 243 99 0 1 1 18 309 276
(Suisiotal MISUSE) .. i viiirass (472) (127) (75) (19) (2,426) (799) 7) (7) (222) (160) (7,173) (2,382)
Design, Construction, Installation Deficiency:
Design deficiency ......vvvvicinrviiinn 65 46 3 0 132 69 1 0 11 1 226 104
Construction deficiency ........oovevvi e 115 126 4 0 215 174 0 0 9 14 508 488
Installed too close to combustibles ... ... 42 56 1" 6 264 154 3 0 9 10 636 458
Other design, construction, instaliation ... 97 52 31 2 323 100 0 2 12 10 616 334
(Subtotal Design) .......covvviiien (319) (280) (49) (8) (934) (497) (4) (2) (41) (35) (1,985) {1,385)
(0717 ] N 412 12 78 1 1,318 39 1 0 47 1 1,600 62
Unknown . ....ooovviiennn 12 31 0 1 20 101 0 4 1 1 28 602
Total Fires .. .....ovavii v, 1,382 502 250 45 6,055 2,136 —_ —_ —_ —_ — —_—
Total Deaths .......cvchiviii i, 1 2 1 3 —_ — 16 19 — _— — —_
Total Injuries .....vvvcivnsn, e 53 48 9 8 —_ — -_ —_— 356 27 - —_
Dollar Loss in Thousands ................ $2,382 $1,439 $470 $263 - — —_ —_ — —_— $13,474 $7,268




Table X-5. NUMBER OF INCENDIARY/SUSPICIOUS FIRES IN RESIDENTIAL OCCUPANCIES
BY IGNITION CHARACTERISTIC—California (CFIRS 1975), Ohio (NFIRS 1976)'

Fires Deaths Injuries Dollar Loss
Calit. Ohio Calit. Ohio  Calif.  Ohio Calit, Ohio
Ignition Characteristic Number Reported?

20¢

(in thousands)
Type of Fire:

Incendiary, not civil disturbance. .............. .. i i ... 2,764 1,140 15 3 127 159 $7,845 $4,234
Suspicious, not civii disturbance. ............... e e e 2,030 944 5 6 158 1586 8,438 4,478
Incendiary, during civil
disturbance ... . e e e e . 41 12 0 0 2 0 89 19
Suspicious, during civil
disturbance ........... h e e e e e 36 1 0 0 0 0 96 42
Total e e e e 4,871 2,107 20 9 287 315 $16,468 $8,774
Form of Heat of Ignition:
InCeNdiary GeVICE ..o\ttt it e e e 232 201 3 0 1" 25 420 1,115
MatCh e e 2,042 685 4 0 76 63 4,428 1,619
Other flame ... i i i e e e 480 636 6 3 45 125 1,953 3,539
Cigarette .. ... i i e e e e e 63 27 0 0 5 2 166 47
P BWOITKS ot i et e e e e e e e 66 6 0 0 2 0 65 7
10 {31 PN 196 84 0 2 7 21 452 357
] 3T O 1,792 468 7 4 141 79 8,984 2,090
B+ 1 O 4,871 2,107 20 9 287 315 $16,468 $8,774
Material Ignited:
GaSO M i e e e e e e e 243 177 2 2 16 27 824 802
=TT =T T 53 59 o 0 2 9 113 414
Other flammable liquid ... ... .. ... . i i i i i 418 124 11 0 29 18 2,444 588
PPl i e e e e 704 288 0 0 25 25 906 365
111 o T T I . 482 474 0 1 32 82 2,055 2,089
-1 o T 1,301 442 3 3 60 56 2,819 1,367
10T (3T S PN 532 321 1 0 54 55 2,256 1,431
UMW ottt ittt e e e it e e e e 738 222 3 3 69 43 5,050 1,719
1] - 1 O SN 4,871 2,107 20 9 287 315 $16 468 $8,774

! Estimated completeness is on the order ot 90 percent for California and 50 percent for Chio (Reference 11).
2 Reported fire incidents shown do not include alt fires attended by fire departments.
NOTE: Dollar loss totals may not equal the sum of their elements due to round-off error.




Table X-6. NUMBER OF RESIDENTIAL ELECTRICAL
DISTRIBUTION FIRES BY ELECTRICAL COMPONENT
AND IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)'—Continued

80¢

Electrical Fixed Lamps, Cords, Switch, Light
Component Wiring Fixtures Plugs Outlets Bulbs Other
Calit., Ohio Calif. Ohio Calif. Ohio Calif, Ohio Calif, Ohio Calif. Ohio
Ignition Factor Number Reported?
Mechanical Failure, Malfunction: ’
Short circuit .................. 426 274 90 77 385 160 229 68 22 12 93 177
Part failure, leak, break ......... 45 6 18 4 23 4 44 3 1 1 33 7
Lack of maintenance, worn out . .. 30 14 17 1 78 9 18 1 4 4 18 4
Automatic controi failure ....... 3 1 1 0 5 0 3 0 0 0 2 5
Other malfunction . ............. 102 70 29 24 87 47 57 18 6 7 96 56
(Subtotal Mech. Failure) ...... (607) (365) (155) (106) (578) (220) (351) (90) (33) (20) (242) (249)
Design, Construction, Installation
Deficiency ...........covvvinnn 86 22 32 28 3 7 40 3 22 5 23 11
Misuse or Operational Deficiency:
Misuse of heat of ignition ...... 4 3 20 6 6 6 1 2 17 5 4 2
Improper container for flammable
material .................... 0 1 0 8 0 3 0 0 0 16 0 2
Combustible too close to heat ... 3 0 73 10 9 0 4 0 48 4 5 0
Other misuse of material ignited .. 4 0 18 9 7 3 12 2 4 0 6 5
Overloaded ................... 21 15 6 4 55 19 12 5 1 0 17 1"
Unattended ................... 2 1 1" 5 2 1 1 2 3 0 4 0
Accidentally turned on, not
turnedoff ................... 1 0 10 6 2 1 2 0 7 1 2 6
Other operational deficiency .. ... 25 6 12 11 7 3 10 2 14 6 15 6
(Subtotal Misuse) ............ (60) (26) (150) (59) (88) (36) (42) (13) (94) (32) (53) (32)
Other ... ... v, 83 5 38 6 41 3 49 1 29 4 425 2
Unknown ..........c.civiivennns 1 8 0 0 3 3 0 1 1 4 0 8
Total Fires ...........cvvviininnn 837 426 375 199 4 260 482 108 179 65 743 302
Total Deaths .................... 0 2 2 1 5 3 p 2 1 0 0 1
Total Injuries .................... 52 68 18 19 62 39 18 16 6 6 34 37
Dollar Loss in Thousands ......... $3,157 $3,594 $1,105 $729 $2,747 $1,197 $923 $618 $671 $186 $1,488 $2,022

! Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Reference 11).

2 Reported fire incidents shown do not include all tires attended by fire departments,

NOTE: The number of fires involving light bulbs and improper containers ma§/ result from interpretation of codes or encoding errors. Dollar loss totals may not equal the
sum of their elements due to round-ofi error.



Table X-6 cont’'d. NUMBER OF RESIDENTIAL ELECTRICAL
DISTRIBUTION FIRES BY ELECTRICAL COMPONENT
AND IGNITION FACTOR—California (CFIRS 1975), Ohio (NFIRS 1976)

60C

Total Total Total Dollar Loss
Fires Deaths Injuries in Thousands
Calif. Ohio Calif. Ohio Calif. Ohio Calif. Chio
Ignition Factor Number Reported?
Mechanical Failure, Malfunction:
Short circuit .......... ... .. .. 1,245 768 3 1 77 101 $4,346 $4,605
Part failure, leak, break ......... 165 25 0 0 2 0 244 29
Lack of maintenance, worn out .. 165 29 0 0 4 3 334 141
Automatic control failure ....... 14 7 0 0 0 0 98 22
Other maifunction ............. 377 221 3 6 24 M 1,372 2,360
(Subtotal Mech. Failure) ...... (1,966) (1,050) 6) (7) - (107) (147) (6,394) (7,156)
Design, Construction, Instaliation
Deficiency ............coooviun 234 76 1 1 29 11 682 260
Misuse or Operational Deficiency:
Misuse of heat of ignition ....... 52 24 1 0 3 1 97 67
Improper container for flammable
material ........ ... .. .. 0 30 0 0 0 6 0 107
Combustible too close to heat ... 142 L14 1 0 3 1 264 7
Other misuse of material ignited . 51 19 0 0 3 1 265 20
Overloaded ................... 112 54 0 0 10 7 380 286
Unattended ................... 23 9 0 0 2 1 44 27
Accidentally turned on, not
turned off ........... ... ..., 24 14 0 0 1 0 30 56
Other operational deficiency .... 83 34 0 0 1 4 202 126
(Subtotal Misuse) ............ (487) (198) 2) (0) (23) (21) (1,281) (695)
Other ... i iiiiirininans 665 21 1 1 30 6 1,734 79
Unknown ............ Ceeeerenae 5 24 0 0 1 0 0 155
Total Fires ..........ccoviivienns 3,357 1,369 — —_ —_ — — —_
Total Deaths .................... — — 10 9 — —_ -— —
Total Injuries .................... —_ —_— —_ —_ 190 185 —

Dollar Loss in Thousands ......... — — — — - $10,691 $8,346
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Table X-7. NUMBER OF APPLIANCE FIRES IN RESIDENTIAL OCCUPANCIES
BY APPLIANCE TYPE AND IGNITION FACTOR—
California (CFIRS 1975), Ohio (NFIRS 1976)'—Continued

. TV, Radio, Portable Appliance Washing
Appliance Type Dryer Phonograph Producing Heat? Machine Other?

Calit. Ohio Calif. Ohio Calif. Ohio Calif. Ohio Calif. Ohio

lgniticn Factor Number Reported*

Mechanical Failure, Malfunction:

Shortcircuit ................... 75 64 358 201 86 42 77 29 148 77
Part failure, leak, break ......... 72 20 109 19 17 3 34 5 50 8
Lack of maintenance, worn out .. 122 Al 20 12 19 2 31 3 35 11
Automatic control failure ........ 82 72 0 3 17 14 3 1 10 7
Other malfunction ............. M 74 183 75 39 23 41 15 103 35
(Subtotal Mech. Failure) ...... (462) (301) 1670) (310) {178) (84) (186) (53) (346) (138)
Design, Construction, Installation
Deficiency .................... 40 1" 16 0 5 1 2 1 19 7
Misuse or Operational Deficiency:
Misuse of heat of ignition ....... 14 9 4 0 30 5 3 2 40 12
Improper container for flammable
material .............. ..., 1 26 0 3 0 5 1 0 0 7
Combustible too close to heat ... 60 9 4 0 4 4 3 0 28 1
Other misuse of material ignited . 81 19 2 4 14 5 8 1 17 12
Overloaded ................... 26 12 8 3 2 2 15 8 21 5
Unattended ................... 22 18 2 3 21 13 2 0 12 7
Accidentally turned on, not
turned off . .......... .. ... un, 2 e 2 2 27 9 1 0 14 5
Other operational deficiency . ... 57 26 21 5 8 0 ) 3 23 7
(Subtotz} Misuse) ............ (263) (119) (46) (20) (106) (43) (38) (14) (155) (56)
Other ........ et 212 8 52 2 21 o 17 2 211 0
URKNOWN .. \'ieveeneeeinneanen, 1 20 1 15 0 1 1 4 2 5
Total Fires ................... e 978 459 785 347 3i0 129 244 74 733 206
Total Deaths .................... 2 0 4 7 1 0 0 0 0 0
Total Injuries .................... 24 25 23 43 St i2 1 3 44 29
Dollar Loss in Thousands ......... $555 $353 $1,576 $1,068 g8 avy $70 $60 $1,133 $605

! Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Rafeivr. i)
2 includes electric blankets, steam irons and other appliances producing controlled heat. Portable cooking equipment contained in Table X-1.
3 Includes vacuum cleaners, motors, generators, electric hand tools, portable appliances not producing heat, and unknown equipment.

4 Reported fire incidents shown do not include all fires attended by fire departinents.

NOTE: Dollar loss totals may not equal the sum of their elements due to round-off error.
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Table X-7 cont’d. NUMBER OF APPLIANCE FIRES IN RESIDENTIAL OCCUPANCIES
BY APPLIANCE TYPE AND IGNITION FACTOR—
California (CFIRS 1975), Ohio (NFIRS 1976)

Total Total Total Dollar Loss
Fires Deaths Injuries in Thousands
Calif. Ohio Calit. Ohio Calif, Ohio Calif, Ohio
ignition Factor Number Reported*
Mechanical Failure, Maltunction:
Short circult .............. N 744 413 0 1 37 a3 $1,304 $903
Part failure, leak, break ................ 282 55 0 0 2 9 246 69
L.ack of maintenance, wornout .......... 227 99 0 0 4 5 90 63
Automatic control failure ............... 112 97 0 0 7 8 159 85
Other malfunction ...................... 477 222 3 4 18 a3 657 567
(Subtotal Mech. Failure) ........... (1,842) {866) (3) (5) (68) (88) (2,456) (1,687)
Design, Construction, Installation Deficiency a2 20 1 0 0 0 150 27
M.suse or Operational Deficiency:
Misuse of heat of ignition ............... 91 26 0 0 4 2 185 49
Improper container for flammable materual . 2 41 0 0 0 2 1 69
Combustible too close to heat ....... Caes 99 14 0 0 5 0 215 11
Other misuse of material ignited ......... 122 41 1 0 18 8 268 78
Overloaded ..... e e e 72 30 0 0 0 2 50 13
Unattended .............cciivivinrinvnnns 62 41 0 0 4 3 158 84
Accidentally turned on, not turned off .. .. 46 16 0 0 2 4 177 94
Other operational deficiency ............. 114 4 0 0 8 0 110 87
(Subtotal Misuse) ............. e (608) (252) (1) (0) (41) (21) (1,164) (485)
(o] T-T SO 513 12 2 0 13 1 492 29
Unknown ........cccovviinn Ceieee Cheaaee 5 45 0 2 1 2 4 137
Total Fires ... ..coiiiiiiiiniiinnninenanns 3,050 1,215 —_ — —_ —_— —_ —_
Total Deaths ...........covvvunn N — — 7 7 —_ -— -— —_
Total Injuries .......coiviiviniinnnnen —_— _ — —_ 123 12 — -_—
Dollar Loss in Thousands ............. —_ —_ —_ —_ — -_— $4,265 $2,365




Table X-8. NUMBER OF RESIDENTIAL FIRES CAUSED BY CHILDREN PLAYING
LISTED BY IGNITION CHARACTERISTIC—
California (CFIRS 1975), Ohio (NFIRS 1975)'

Fires Deaths injuries Dollar Loss
Calif. Ohio Calif. Ohio Calit. Ohio Calit. Ohio
Ignition Characteristic Number Reported?

Form of Heat of Ignition: In Thousands
Matches .........coovune v 1107 964 2 3 74 133 $2,121 $1, 711
Lighter .......coiviiiiviiinnens 149 184 0 0 7 28 362 421
Candle ............. 117 62 0 0 12 6 273 300
Fireworks ............. S 0 13 0 0 0 1 0 30
Gas fueled equipment ........... 97 36 1 0 7 2 77 35
Electrical equipment ............. 64 21 0 2 3 6 20 33
Other ......ovvvviinnnns R 130 109 0 0 15 16 210 379
Unknown .......c.ovvvvivens eees 318 3 0 1 2 1 134 276

Total ............. e 1,982 1,420 3 6 120 192 $3,197 $3,184

Area of Origin: :

Bedroom ........ciiiiiiiiiiiann 698 687 2 4 59 82 1,429 1,468
Livingarea ............. RN 180 146 0 0 5 32 457 494
Kitchen .....c.o.cviiniiiiiiinnnn 136 116 0 0 6 14 92 151
Bathroom ..........oovvivnnnnen 51 33 0 0 2 2 63 10
Closet ....c.vviiiiiiiiiiiiis 90 72 0 0 9 13 300 163
Supply storage ......... RN 22 54 0 2 1 9 8 66
Laundryroom .........ocoiviinns 25 29 1 0 8 1 36 30
Garage ............. et 154 21 0 0 13 2 296 31
Other ............ e v 343 240 0 0 17 38 472 562
Unknown ............. RN 283 22 0 0 0 0 45 209

Total ..........c0vinnuann e 1,982 1,420 3 6 120 193 $3,197 $3,184

Type of Material Ignited:

Cotton or rayon fabric ....... Vieas 636 588 0 1 36 78 082 1,087
Man-made fabric ...... R 165 192 0 0 13 23 382 561
Other fabric ..... e e 82 81 1 0 12 15 244 210
Paper ..... N NN 252 155 0 2 12 19 459 323
Wood ..ooovviv i AR 78 92 0 0 4 1 180 392
Natural fiber ...........ovvvinnn. 41 54 0 0 1 13 53 99
Polyester plastic ,............... 0 37 0 2 0 2 0 72
Gasoline ..... e bear e 51 16 1 0 16 7 103 87
Other ..... e e, 371 163 0 0 19 21 484 247
Unknown .......... e 306 42 1 1 7 4 312 106

Total ...t 1,982 1,420 3 6 120 193 $3,197 $3,184

Form of Material Ignited:

Mattress ....... e 330 379 0 0 14 33 246 532
Bedding ....... i 185 178 2 1 19 26 509 489
Upholstered chair or sofa ........ 123 168 0 0 5 46 304 609
Wearing apparel not on person ... 141 136 0 0 13 21 465 315
Trash .o i 164 im 0 0 0 8 237 117
Roof covering .......... N 15 7 0 0 1 0 71 8
Mewspaper, etc. ....... e 86 53 0 2 5 1 203 120
Curtain, drapery ................ 67 44 0 0 2 2 99 Al
Fuel ...t 53 8 1 0 14 7 63 65
TOY it e, 51 16 0 2 0 2 36 12
Box, carton, bag ................ 34 29 0 0 2 1 24 19
Cooking material ........ e 37 " 0 0 1 1 5 22
Wearing apparel on person ....... 6 13 0 0 5 5 5 12
Other ......iivin vty 682 245 0 0 39 27 893 524
Unknown ...........ccovnnevnnn R 8 32 0 1 0 3 36 270

Total .....ovvviiiiiin 1,982 1,420 3 6 120 198 $3,197 $3,184

! Estimated completeness is on the order of 80 percent for California and 50 percent for Ohio (Reference 11).
2 Reported fire incidents shown do not include all fires attended by fire departments.

NOTE: Dollar loss totals may not equal the sum of their elements due ic round-off error.
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Appendix Xl
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by Community and Cause
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Table XI-1.

NUMBER OF REPORTED RESIDENTIAL FIRES BY COMMUNITY AND CAUSE—Continued

Cause of Fire
Popuiation Incendiary/ Electrical
Community (Source of Data) Estimate Cooking Smoking Heating Susplcious Distribution  Appliances
(Year) Number Reported!

NFIRS States:

California (1) ..........0 0 Ve s s . 21,185,000 (75) 8,948 6,174 6,058 4,871 3,877 3,077

Ohio (2) ........ e 10,759,000 (75) 2,761 2,302 2,169 2,107 1.375 1,216
Ohio Communities (2): (73) :

Cities over 200,000 persons ..., ...ivveuueson 2,499,113 1,116 1,329 481 1,255 380 365
Cloveland ...ivviiirinin i ronnss . 678,615 73 375 63 404 50 32
Columbus ............. be e i 540,933 251 237 131 270 86 103
Cincinnati ....... beee s R 426,245 383 309 62 148 70 62
Toledo it i i e 377,423 168 152 118 135 86 80
AKION oo i 261,520 130 101 59 87 49 67
Daylon .. oviiiii i i 214,377 110 155 48 n 39 21

Cities §0,000-200,000 persons ..... Penieeas 1,052,049 234 230 137 181 95 120
Youngstown .. ..ciiiiiiiiiiii i 133,452 9 21 13 50 15 6
Canon o vvviiiv i iviteisiiviisvinnsnansan 106 297 14 12 7 16 10 10
Parma i e 101,482 10 10 6 2 4 3
Loraln ... it s 79,025 18 24 8 17 3 6
Springfield ... ivii i i e 78,032 28 20 19 16 7 22
Kettering .........o.v. e e 72,051 16 6 7 8 6 2
LAKEWOOD o it iiiivivianrinnineiovenannens 67,865 27 20 11 2 5 4
Hamilton .......... ... e 66,195 22 21 7 15 1 14
Euclid ......... N [N 66,108 17 9 7 7 3 13
Warren . .cvviveibesniiniiiiiiiiseiiissa, 8%, 18 2 14 2 6 2 3
Mansfield ........coociiieannins Cvefaaaas 56,638 10 18 7 17 3 5
Clevaland Heights ..........coooviivuinn 56,071 14 17 9 4 5 8
Elyria ....... i i b et ese e 53,853 18 18 16 9 6 2]
Lima .o iiiiiiriiiiiiiiesrrianiisranenes 52,262 29 23 18 12 15 15

Cities 25,000-50,000 Persons ...........ovv.vns 1,012,674 313 218 169 147 122 156

Communities under 25,000 persons ............ 6,179,535 1,074 518 1,370 625 761 561

UFIRS Cities (3):

Total UFIRS Cities ...........vv0 2,513 956 1,353 976 662 999 361 328
Jacksonville, FL .......... N TN 579,669 (75) 317 185 153 140 69 67
Denver, CO? .............. ey . 523,700 (76) 354 243 133 210 84 72
Kansas City, MO .. .. viviiiiiiiniinniine, 486,500 (75) 145 210 96 344 47 46
Tucson, AZ ....ooiiiiiininnn 305,200 (76) 158 80 88 98 54 44
Wichita, KS .. ...ovviiiiiiiiiis vivinnnn, 265,455 (76) 90 128 97 26 58 27
Syracuse, NY ............ 185,000 (76) 222 91 78 156 1 67
Madison, WI .. .........00uut 168,432 (75) 67 39 17 25 8 15

! Reported firg incidents shown do not include ali fires attended by fire departments. Estimated completeness is on the order of 80 percent for California, 50 percent for
Ohio (Reference 11). For the cities shown the degree of completeness may vary from one population group to another. Care should be taken in comparing these cities.

2 The Denver Fire Dapartment has jurisdiction over Denver city and county.

! The total dollar loss par capita for the UFIRS cities excludes Syracuse, which does not record that information, and is based on a population of 2,328,956,

SOURCE: (1) 1975 CFIRS, (2) 1976 NFIRS, (3) 1976 UFIRS, excopt Kansas City (May 1975-April 1976).




Table XI-1 cont'd. NUMBER OF REPORTED RESIDENTIAL FIRES BY COMMUNITY AND CAUSE

Cause of Fire

Dollar
Children Open Flame, Total Total Total Loss in
Playing Spark Other Unknown Fires Deaths Injuries Thousands
Community (Source of Data) Number Reported?
NFIRS States:
Calfiornia (1) ..o vviviinirieiiriinanins 1,999 2,675 4,119 5,287 46,585 270 2,745 $94,274
Ohio (2) i it 1,418 543 1,717 1,363 16,970 201 2,348 $61,335
Ohio Communities (2):

Cities over 200,000 persons ............. 795 228 730 424 7,102 82 840 $14.873
Cleveland ... ... iiviiiiinriinisn, 226 53 268 193 1,737 23 1485 4,965
Columbus ... it e 133 44 106 95 1,456 21 257 2,443
Cinginnati  .............. e 202 65 111 11 1,423 13 151 2,296
ToledO .. ivviiiii ittt 95 22 113 55 1,024 10 139 1,795
AKION i et i e s 64 25 70 41 693 10 78 1,656
Dayton ....oviiiiiii i 75 19 62 29 769 5 170 1,718

Cities 50,000-200,000 persons ............ 141 60 115 113 1,426 10 275 3,688
Youngstown ... e 26 6 13 11 170 3 31 692
Canion i e e 20 3 4 31 127 3 31 421
Parma ... e 7 1 6 10 59 1 8 240
Lorain ..o e e 16 7 8 7 114 2 21 411
Springfield ...... e 16 7 16 3 154 0 26 126
Kettering ...... oo, 4 1 3 4 57 0 20 168
Lakewood .........c.iiiiiiiiiniinnn 4 7 9 2 91 0 15 139
Hamilton ...t 8 7 6 8 119 0 21 91
Buchd . it i 1 4 6 2 69 0 15 26
Warren ... .oin i i s 7 3 2 5 46 0 0 127
Mansfield ... ..o 13 4 5 6 88 0 16 333
Cleve'and Heights ..........ccovvuunn 7 4 13 1 82 0 16 188
EIyria v e i 3 1 9 9 95 1 30 307
Lima e e i e 9 5 15 14 155 0 25 419

Cities 25,000-50,000 persons ............ 107 54 117 122 1,525 11 268 4,300

Communities under 25,000 persons ...... 369 199 742 690 6,809 97 853 37,497

UFIRS Cities (3):

Total UFIRS Cities ........c.vvvvivvnnn 381 194 665 675 6,594 43 650 $8,862°
Jacksonville, FL .............coiiunnn 83 31 159 204 1,408 9 67 3,428
Denver, CO2 .. . . ittt 74 40 77 80 1,367 7 89 653
Kansas City, MO ...........cco e 66 44 163 363 1,524 10 188 2,439
Tueson, AZ .. ittt e 30 26 112 8 698 2 75 1,302
Wichita, KS ... ... i, 51 21 58 0 556 7 86 502
Syracuse, NY ...... . .cviviiiiivninn. 60 18 76 14 813 8 120 —3
Madison, Wl .......... .. i, 17 14 20 6 228 0 25 528
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Table XlI-1. NUMBER OF FIRES IN NON-RESIDENTIAL STRUCTURES BY OCCUPANCY TYPE AND CAUSE—
California (CFIRS 1975), Ohio (NFiRS 1976)'—Continued

Occupancy Type
Public Stores, Basic
Assembly Education Institutions Offices Industry Manufacturing
Calif Ohio Calif, Ohio Calif. Ohio Calif, Ohio Calif, Ohio Calif. Ohio
Cause Number Reported?

Incendiary/Suspicious ......... 637 177 990 148 598 114 781 197 73 16 311 66
Electrical Distribution .......... 301 98 83 15 162 22 855 156 605 18 276 67
Open Flame, Spark ............ 141 22 161 3 247 43 262 47 45 1 175 80
Smoking ......... .. .o 244 64 57 35 588 158 365 100 23 3 136 &2
Exposure .............. S 59 19 20 2 9 1 158 48 74 1 133 23
Cooking .......iviiiinin 793 189 27 6 9 20 98 23 12 1 81 19
Appliances ............ ..o 94 26 29 5 190 44 435 83 27 5 231 58
Heating ..........c.covinennn 179 49 34 11 82 13 255 86 48 14 137 66
Flammable Liquid ............. 30 5 19 2 4 1 167 35 50 4 199 72
Children Playing .............. 24 11 62 8 4 6 33 16 11 0 40 5
Natural ............coveiinnn 13 12 12 8 14 7 53 13 33 3 140 76
Air Conditioning, Refrigeration .. 89 21 16 3 28 8 121 22 9 2 28 5
Gas ... e 13 1 4 0 2 1 26 12 31 2 53 24
Explosives, Fireworks ......... 8 3 1 0 1 0 1 0 6 0 6 0
Other Equipment .............. 31 10 20 7 40 10 89 45 84 9 361 182
Other Heat ................... 38 22 9 5 15 6 86 47 27 3 96 45
Unknown .........cooiiviiinnn. 363 54 169 16 164 20 586 126 120 4 522 69
Total Fires ...........covvnnns 3,057 783 1,693 271 2,239 474 4,381 1,056 1,278 96 2,925 909
Total Deaths ............uvvus 1 0 0 0 5 3 7 7 1 0 12 0
Total Injuries .........covvvnen 140 100 57 24 84 85 142 338 41 15 367 211
Total Dollar Loss

(in thousands) .............. $15339 $6,976 $6,332 $2,217 $1,973 $1,199 $20,756 $16,068 $2,848 $880 $19,324 $16,003

! Estimated completeness is on the order of 90 percent for California and 50 percent for Ohio (Reference 11).
2 Reported fire incidents shown do not include all fires attended by fire departments.

NOTE: Dollar loss totals may not equal the sum of their elements due to round-off error,
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Table XlI-1 cont’d. NUMBER OF FIRES IN NON-RESIDENTIAL STRUCTURES BY OCCUPANCY TYPE AND CAUSE

—California (CFIRS 1975), Ohio (NFIRS 1976)

Occupancy Type
Vacant, Total Total Total Dollar Loss
Storage Construction Other Fires Deaths tnjuries in Thousands
Calif, Ohlo Calif, Ohio Calif. Ohio  Calit, Ohio Calif. Ohio Calif. Ohio Ohio Calif,
Cause Number Reported?

Incendiary/Suspicious ........... 1,007 772 491 613 69 63 4,957 2166 4 6 192 257 $24,589 $16,087
Electrical Distributien ........... 242 182 20 4 24 10 2,568 572 1 1 55 130 7,922 8,674
Open Flame, Spark ............. 573 198 163 47 189 24 1,946 475 2 1 39 44 3,263 3,33
Smoking ... il 283 136 85 19 56 7 1837 574 3 1 75 37 3,594 634
(=3 sTe =11 - T 535 185 42 17 137 17 1,167 313 5 0 28 43 4,490 1,358
Cooking ......vvvviiiiiniennen 46 17 8 3 4 2 1,160 280 0 0 34 46 1,587 1,045
Appliances ........... pe e 103 31 4 0 2 1 1,115 253 0 0 31 29 2,247 749
Heating ...........cciivvvenesn 133 153 12 11 23 23 903 426 3 0 54 55 3,419 2,722
Flammable Liquid ............... 157 99 24 2 8 1 658 221 9 0 63 31 3,569 2,324
Children Playing ................ 237 265 47 54 19 24 477 389 0 2 32 22 1,078 684
Natural .......oviiiiiiiininnnes 109 113 4 3 2 5 380 237 0 0 26 174 872 4,109
Air Conditioning, Refrigeration . ... 9 2 1 1 1 1 302 65 0 0 5 7 611 131
Gas ....ieiiiiiaanan Cere e 18 18 2 0 1 0 143 56 1 3 14 14 3,022 1,540
Explosives, Fireworks ........... 4€ 12 3 0 2 1 84 16 0 0 1 3 124 25
Other Equipment ............... 109 43 13 4 4 1 751 311 0 0 34 56 4,567 2,390
Other Heat ..............c0vvu. 143 108 27 26 10 4 451 266 0 0 16 49 644 835
Unknown ............... .. . 798 439 133 62 83 33 2,928 823 4 2 375 258 18,055 20,595
Total Fires ....ocvvivviinnnnns 4,546 2,771 1,079 866 634 217 21,832 7,443 — _— _ —_ _ _
Total Deaths ................... 6 5 0 1 0 0 —_— —_ 32 16 —_ — _ —_
Total Injuries . ................ .. 197 386 4 93 5 3 — —_ —_ - 1,047 1,255 —_ -
Total Dollar Loss

(in thousands) ............... $15,527 $22,380 $1,329 $1,300 $224 $209 _ — —_— -— —_ — $83,651 $67,233
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Table XIlI-1.

PROPERTY TYPE (CFIRS 1975)'—Continued

NUMBER OF CALIFORNIA FIRES IN MOBILE PROPERTIES BY CAUSE AND MOBILE

Cause
Incendiary/  Etlectrical Flameo, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking Appliances Heating Liquids
Mobile Property Type Number of Reported Fires?

Auto, Taxi, Race Car, Ambulance ..... 2,005 2,281 319 1,066 301 14 100 48 9,696
Bus, Trolley ......cvviiiviinierinnnses 79 169 15 45 14 2 3 1 466
Terrain Vehicles?® .......c.v0ven eee 40 29 3 2 3 0 4 3 305
Motor Homes and Trallers* ........... 39 34 8 9 18 10 8 14 52
Mobile Home (non-residential use) .... 49 33 14 27 K] 2 5 -] 16
Other Passenger Transport ......... . 44 29 4 (] 2 1 2 2 147
Trucks over one ton ............. 146 174 34 92 43 3 6 6 510
Trucks under one ton .........ovvvues 165 154 28 131 37 5 9 8 6524
Tank Truck ....cvvennvnnnnns ceieraas 28 27 4 14 9 0 1 3 74
Trash Truck .oovvvninveennns N 18 8 12 14 3 0 2 0 37
Other Freight Transport ......coo00ves 30 143 32 87 8 0 19 3 255
All Rail Transport ............. RN 21 14 20 3 9 1 0 2 12
All Water Transport ........covvvveens i 23 5 6 17 5 3 4 40
All Air Transport . .....oviiiiivinnrnns 1 4 0 0 0 0 3 0 29
Tractors . ...oviivenrieretinristions 9 43 14 2 11 1 3 1 81
Other Heavy Equipment .............. 15 13 1 3 3 1 2 0 54
Special and Other Vehicles ........... 5 5 3 1 3 1 3 2 39
Total ..ttt it . 2,725 3,183 516 1,478 512 46 173 102 12,237

1 Estimated completeness is on the order of 80 percent for California.

? Reported fire incidents shown do not include all fires attended by fire departments.

3 includes motorcycles, golf carts, snowmobiles, and dune buggies.

4 Includes pickup trucks, mounted campers, bookmobiles, and both travel and camping trailers.




Table Xili-1 cont'd. NUMBER OF CALIFORNIA FIRES IN MOBILE PROPERTIES BY CAUSE AND MOBILE
PROPERTY TYPE (CFIRS 1975)

| X44

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Refrigeration Gas Firoworks Equipment Heat Unknown Total
Mobile Property Type Number of Reported Fires?

Auto, Taxi, Race Car, Ambulance ..... 79 46 30 1m 29 611 1,718 2,977 21,391
Bus, Trolley ....covvviiiiinieininenns 2 2 4 5 3 53 65 96 1,024
Terrain Vehicles® .........cv.0 RN 1 0 1 5 1 7 20 55 479
Motor Homes and Trailers® ........... 7 0 13 8 0 11 31 36 298
Mobile Home (non-residential use) .... 6 1 2 4 0 90 69 34 388
Other Passenger Trangport ........... 4 0 1 2 1 9 28 81 363
Trucks over one ton ........cvievaans 7 1 1 20 3 106 231 207 1,600
Trucks underone ton ............ 6 6 1 22 2 67 157 157 1,469
Tank Truck ......ccvvvvenrnnnnes cees 0 3 0 3 0 14 37 33 250
Trash Truck ....cvvvviinevenens chees 1 3 0 1} 1 10 47 44 200
Other Freight Transport ......cov00uee 1 4 2 1" 3 43 82 449 1,142
All Rail Transport .........c.0.. sesenes 0 1 1 1 0 38 25 29 177
All Water Transport ...........c... 0 1 0 0 1 2 10 32 180
AlL Alr Transport . ....c.oiviivinnrnias 0 1 1 2 0 3 3 8 55
TrACIOMS . ovvivvrvnnerronornaonnrvons 0 1 0 10 0 58 62 21 317
Other Heavy Equipment .............. 1 0 0 " 0 25 20 19 168
Special and Other Vehicles ........... 2 0 0 4 0 8 3 8 87
Total ...... Ceersrararsanne . 17 80 57 279 44 1,145 2,608 4,286 20,568
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Table Xiil-2. DOLLAR LOSS FROM CALIFORNIA FIRES IN MOBILE PROPERTIES BY CAUSE AND
MOBILE PROPERTY TYPE (CFIRS 1975)—Continued

Cause
Incendiary/ Electrical Flame, Flammable
Suspicious Distribution Spark Smoking Exposure Cooking Appliances Heating Liquids
Mobile Property Type Dollar Loss in Thousands

Auto, Taxi, Race Car, Ambulance ...... $1,265 $670 $84 $288 $139 $5 $106 $20 $2,645
Bus, Trolley ......ovvvvininvinnes o 36 32 0 10 2 0 1 1 101
Terrain Vehicles 2 .. .....ooviivinnann 12 8 0 0 0 0 1 0 85
Moiss Homes and Trailers® ...... 67 21 194 7 12 1 13 35 50
Mobile Horne (nun-residential use) .... 19 24 38 12 47 0, 1,205 0 3
Other Passenger Transport ........... 22 5 5 0 0 1 3 0 43
Trucks over one@ ton ...........coveun 165 89 5 32 50 0 18 2 407
Trucks underone ton ................ 124 85 1 33 59 7 0 1 150
Tank Truck ...ovvvviininnennnnnen Paee 26 8 0 1 3 0 0 0 95
Trash Truck ........cc0viviennns 1 3 0 1 0 0 0 0 46
Other Freight Transport .............. 153 68 7 35 42 0 1 7 58
All Rail Transport ......... ..coevvvnns 8 41 26 0 18 0 0 4 1
All Water Transport .................. 66 69 12 0 4 25 2 31 91
All Air Transport .......ccivvvivnanss 0 0 0 0 D} 0 1 0 652
Tractors .. .vviiivriiierenreneanenans 2 46 12 0 1 1 0 0 63
Other Heavy Equipment .............. 21 10 1 0 0 5 0 0 113
Special and Other Vehicles .......... 11 0 0 0 0 0 0 0 9
Total ooviii i i s $2,007 $1,191 $393 $427 $386 $49 $1,366 $96 $4,628

! Estimated completeness is on the order of 90 percent for California.
2 Includes motorcycles, golf carts, snow mobiles, and dune buggies.
? Includes pickup trucks, mounted campers, bookmobiles, and both travel and camping trailers.

NOTE: Some totals may not equal the sum of their elements due to round-oftf error.




Table Xlli-2 cont'd. DOLLAR LOSS FROM CALIFORNIA FIRES IN MOBILE PROPERTIES BY CAUSE AND
MOBILE PROPERTY TYPE (CFIRS 1975)'

scc

Cause
Children Air Cond,, Explosives, Other Other
Playing Naturat Refrigeration Gas Fireworks Equipment Heat Unknown Total
Mobile Property Type Dollar Loss in Thousands

Auto, Taxi, Race Car, Ambulance ...... $15 $22 $19 $91 $4 $112 $441 $885 $6,818
Bus, Trolley ....oovviviiiiininnnns cees 0 0 1 0 0 i3 9 21 235
Terrain Vehicles? ...............cc0ehs 0 0 10 1 1 1 2 9 134
Motor Homes and Trailers® ...... 3 0 59 7 0 2 36 44 569
Mobile Home (non-residential use) .... 0 0 3 10 0 58 23 100 1,547
Other Passenger Transport ........... 0 0 0 5 0 1 2 6 100
Trucks overone ton ..........coo0vuun 1 2 0 40 0 31 160 98 1,105
Trucks underone ton ............ 0 1 0 11 0 16 n 81 645
Tank Truck ......civiviivnnincnennns 0 12 0 22 0 1 14 20 210
Trash Truck ..........c.00cvvunen 0 0 0 0 0 2 1 8 65
Other Freight Transport .............. 0 0 0 2 0 17 29 i81 624
All Rail Transport ..........civvuivuns 0 0 0 0 0 7 4 28 212
All Water Transport ..........coiienns 0 0 0 0 4 3 6 49 356
All Air Transport .......cocivvieinneas 0 140 0 59 0 1 18 0] 873
TrECIOPS it vtvve i itintentencansas 0 0 0 325 0 236 113 18 822
Other Heavy Equipment .............. 0 0 0 8 0 1 18 4 188
Special and Other Vehicles .......... 0 0 0 0 0 1 1 0 26
Total ........ Cererieaas Cerees . $22 $184 $94 $589 $10 $579 $956 $1,563 $14,599




9zc

Table XllI-3. NUMBER OF CHIO FIRES IN MOBILE PROPERTIES BY CAUSE AND MOBILE PROPERTY TYPE
(NFIRS 1976)'—Continued

Cause
Incendiary/ Electrical Flame, Flammable
, Suspicious Distribution Spark Smoking Exposure Cooking Appliances Heating Liquids
Mobile Property Type Number of Reported Fires?

Auto, Taxi, Race Car, Ambulance ...... 1,473 242 270 782 107 9 18 9 4,597
Bus, Trolley ......ovivviniinnienen ves 9 1 0 3 1 0 1 0 15
Terrain Vehicles? .........ccovvvns e 16 2 2 9 4 0 0 1 159
Motor Homes and Trailers® ...... 22 12 4 8 5 4 3 10 28
Mobile Home (non-residential use) .... 6 0 1 2 1 1 0 5 2
Other Passenger Transport ........... 2 o 1 1 0 2 0 0 9
Trucks overone ton ............vvune 34 20 15 35 13 0 0 8 135
Trucks underone ton .....coovuvvunnnn 74 17 19 57 9 1 1 3 252
Tank Truck .......cvviveiiinnnnnns . 1 3 1 0 1 0 0 2 1
Trash Trusk ............... 3 1 4 9 1 1] 0 0 32
Other Freight Transport .......... 33 15 7 14 12 1 2 9 38
All Rail Transport ............ Chesrens 29 3 15 8 1 1 3 6 10
All Water Transport ............. veves 4 3 1 3 2 0 2 0 4
All Air Transport ..........ccv00ius 0 0 0 0 0 0 0 0 4
Teactors ......cocvvvnvnvnns Cerehaans . 3 4 3 2 2 1 1 0 kg
Other Heavy Equipment ........ eeeen 9 3 8 1 3 0 2 2 35
Special and Other Vehicles .......... 6 1 6 1 0 ] 0 0 99
Total ...... e Cererieiaa 1,724 327 357 935 162 25 23 865 5,501

! Estimated completeness is on the order of 50 percent for Ohio (Reference 11).

2 Reported fire incidents shown do not include all fires attended by firo departments,

% Includes motorcycles, golf carts, snowmabiles, and dune buggies.

4 Includes pickup trucks, mounted campers, bookmobiles, and both travel and camping trailers.




Table XIII-3 cont'd.

NUMBER OF OHIO FIRES IN MOBILE PROPERTIES BY CAUSE AND MOBILE
PROPERTY TYPE (NFIRS 1976)'

Ll

Other
Fireworks Equipment Heat Unkown Total
Mobile Property Type Number of Reported Fires?

Auto, Taxi, Race Car, Ambulance ...... 8 1 3 67 1,997 1,241 10,938
Bus, Trolley ......oovviiiiiniininanas 1 1 0 0 0 0 32 7 7
Terrain Vehicles? .........ccoviiinnns 1 0 1 2 2 1 16 15 231
Motor Homes and Trailers® .......... 3 1 9 1 1 1 14 12 138
Mobile Home {non-residential use) .... 0 0 0 0 1 0 2 1 22
Other Passaenger Transport ........... 1 0 0 0 0 0 2 3 21
Trucks over ohe ton .............. 3 3 1 3 0 4 86 54 424
Trucks underone ton ............00u. 4 1 0 3 1 3 94 70 609
Tank Truck ........ccoiiviinvnnvnnns 0 0 0 1 0 4 11 2 37
Trash TrUCK ......coviviiivernivninnns 0 4 0 0 0 2 17 15 as
Other Freight Transport .............. 6 2 0 1 0 18 104 32 294
All Rail Transport .........convvvnenns 7 5 1 0 0 ] 18 15 128
All Water Transport .........c.co0eeves 3 1 1 2 0 0 2 3 31
All Air Transport ........ccccvvvvenns 0 0 0 0 0 0 2 1 7
TeaCIOrS .. ii it iii it 0 4 0 1 1 3 51 29 176
Other Heavy Equipment .............. 0 0 0 0 1 6 1 10 91
Special and Other Vehicles .......... 2 0 0 0 0 3 7 13 143
Total ...ooviiivniiiiiiinisans 63 16 41 26 2,466 1,623 13,449
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Table Xill-4. DOLLAR LOSS FROM OHIO FIRES IN MOBILE PROPERTIES BY CAUSE
AND MOBILE PROPERTY TYPE (NFIRS 1976)'—Continued

Cause
incendiary/ Electrical Flams, Flainmable
Suspicious Distribution Spark Smoking Exposure Cooking Appliances Heating Liquids
Mobile Property Type Dolar Loss in Thousands

Auto, Taxi, Race Car, Ambulance ...... $1,520 $102 $53 $170 $47 $2 $9 $1 $1,632
Bus, Trolley ..........c.vvvuen Cherene 63 0 0 1 0 0 0 0 11
Terrain Vehicles ? ...........co0vnunns 8 0 2 2 0 0 0 0 55
Motor Homes and Trailers® ...... 74 45 0 3 3 2 12 26 31
Mobile Home (non-residential use) .... 15 0 0 3 0 4 0 12 0
Other Passenger Transport ....... 0 0 0 2 0 0 0 0 2
Trucks over one ton ............ 52 12 3 24 29 0 0 19 128
Trucks under one ton .......... 54 1 6 34 2 0 0 2 134
Tank Truck .....vviiiiinnennnnnns v 0 23 0 0 0 0 0 0 64
Trash Truck .......ccovvivennnn 0 0 0 0 0 0 0 0 23
Other Freight Transport ........ Ceeres 177 40 7 9 20 2 0 36 129
All Rail Transport ......... Cirreas e 129 6 27 6 0 0 62 10 1,176
All Water Transport ..............000n 8 9 0 4 0 0 8 0 4
All Air Transport ..........covvvinnns 0 0 0 0 0 0 0 0 42
Tractors .....coiiiiiiiiiiii e . 1 30 0 1 50 10 0 0 140
Other Heavy Equipment .............. 26 2 9 0 1 0 30 0 196
Special and Other Vehicles .......... 1 0 0 0 0 0 0 0 24
B - . $2,137 $288 $114 $266 $167 $21 $122 $109 $3,870

! Estimated completeness is on the order of 50 percent for Ohio (Referance 11).
2 Includes motorcycles, golf carts, snowmobiles, and dune buggies.
3)ncludes pickup trucks, mounted campers, bookmabiles, and both travel and camping treilers.

NOTE: Dollar loss totals may not equal the sum of their elaments due to round-oft error.
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Table Xill-4 cont'd. DO'..AR LOSS FROM OHIO FIRES IN MOBILE PROPERTIES BY CAUSE

AND MOBILE PROPERTY TYPE (NFIRS 1976)'

Cause
Children Air Cond., Explosives, Other Other
Playing Natural Retrigeration Gas Fireaworks Equipment Heat Unknown Total
Mobile Property Type Dollar Loss in Thousands

Atito, Taxi, Race Car, Ambulance ...... $14 $9 $0 $26 $16 $28 $784 $796 $5,218
Bus, Trolley ... ..o iviiiniinininnnn, 0 0 0 0 0 0 3 101 180
Terrain Vehicles* ............ovvvinnn 0 0 1 0 0 1 2 8 85
Motor Homes and Trailers® .......... 0 10 28 1 1 0 10 4 261
Mobile Home (non-residential use) .... 0 0 0 0 0 0 0 10 46
Other Passenger Transport ........... 0 0 0 0 0 0 0 20 25
Trucks over one ton ................. 0 0 0 0 0 4 155 124 6§55
Trucks undérone ton ................ 0 0 0 16 0 0 35 60 358
Tank Truck ......ooviiiiiiieinnnnees 0 0 0 0 0 0 19 36 102
Trash Truck ......coiiiiiinirnnnnss 0 0 0 0 0 0 5 36 137
Other Freight Transport .............. 0 4 0 0 0 3 165 56 661
All Rail Transport ............cv0eeeen 15 1 6 0 0 2 14 128 1,588
All Water Transport .............c00us 0 0 10 6 0 0 1 17 70
All Air Transport ...............00n0, 0 0 0 0 0 0 0 0 42
TractOrs ... vivviiiivnnrrnrenrnnsnnas 0 ) 0 0 6 1 50 125 427
Other Heavy Equipment .............. 0 0 0 0 0 25 18 12 323
Special and Other Vehicles .......... 0 0 0 0 0 2 2 12 46
Total . .oiiviiiiiiiiie i $34 $35 $47 $52 $24 $NM $1,271 $1,556 $10,183




Glossary of Selected Terms Used in This Report

Death rates are the deaths per year per 1,000~
000 resident population in each category. For
example, the “female death rate is the total num-
ber of females killed each year per 1,000,000
females in the population.

Fatalities include immediate deaths connected
with a fire and injuries which became fatalities
within one year as a result of a fire.

Fire is the occurrence of an uncontrolled, de-
structive or explosive burning, regardless of
whether it is reported to a fire department or
not, or is brought under control prior to the
arrival of a fire department. Thus, “faise alarms’’
are not considered fires, while small fires with no
injury or little property loss are included.

Injury is physical damage to an individual which
is the direct result of a fire and which requires
{or should require) professional medical treatment

within one year of the incident, or which results
in at least one day of restricted activity immedi-
ately following the incident. Injuries to firefight-
ers are included unless specifically noted as be-
ing omitted.

Injury rates are the injuries per 1,000,000 resi-
dent population in each category unless other-
wise noted.

Structures are any assembly of materials form-
ing a construction for occupancy or use. Build-
ings, bridges, and open platforms are all forms
of a structure.

Direct dollar loss is the dollar value of physical
damage to property (structure and contents) as a
result of a fire. Medical and other indirect costs
are excluded.

Fire casualty is a person injured or killed as a
direct result of a fire,
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in educational facilities, 120, 122
and equipment malfuntion, 40, 99, 106
in institutions, 124, 126
in manufacturing, 138, 140
mechanical failure, 99
in mobile property, 222, 224, 226, 228
non-residential, 48, 188
non-residential, by structure, 112-114, 218-219
prevention of, 41
in public assemblies, 116, 118
residential ix—xi, 38, 96, 99-100, 102, 192, 194-
195
in selected communities, 108, 109, 214
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number and dollar losses from fires in, 146149
See also vehicles, fires involving

Cabinetry, in residential fires, 186
California, 3, 4
comparison with Ohio, 61
cooking fires in, 82, 83
fire characteristics of, 7, 168
fire data of, 2, 3, 4, 33, 59

238
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in non-residential fires, 188
See also individual appliances

Cooperative State Research Service, 154

Cords/plugs, in electrical distribution fires, 96, 97
98, 208
Cork, in structure fires, 184

Cotton. See clothing, fabrics
Crop fires, summary of losses from, 50, 67
Crops and orchards. See outside property

Curtains/drapery
in fires caused by children, 101, 212
in residential fires, 186
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definition of, 77
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non-residential, 48
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in incendiary fires, 95, 96, 207
in residential fires, 192
in smoking fires, 88, 89, 90, 91
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Fire departments, 3, 161
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in storage facilities, 142, 144
in stores and offices, 130, 132
Flammability Research Center, 179
Flammability standards, 84, 102
Flammable liquid, defined as ignition factor, 36

Flammable liquid fires
in basic industry, 134, 136
by dwelling type, 79, 196-197
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Health Services Administration, 154
Heart attacks, firefighters, iv, 34, 72
Heat, defined as ignition factor, 36
Heaters, in non-residential fires, 188
Heaters, portable, fires in, 92, 93, 205
Heating, central, fires in, 91, 92-93, 94, 188, 205
Heating, fixed local, fires in, 205
Heating, defined as ignition factor, 36
Heating-equipment fires, ix—xi, 38, 77
in basic industry, 134, 136
by community, 214
in educational facilities, 120, 122
by dwelling type, 79, 196-197
by ignition factor, 205-206
in institutions, 124, 126
in manufacturing, 138, 140
in mobile property, 222, 224, 226, 228
non-residential, by structure, 48, 112-114, 218~
219
prevention of, 41
in public assemblies, 116, 118
residential, by cause, 91-94
residential, summary of losses from, 78, 92-94,
194-195, 205-206
in selected cities, 108-109




in storage facilities, 142, 144
in stores and offices, 128, 130, 132
Heat source fires, ix—xi
in mobile property, 223, 225, 227, 229 ,
Heavy equipment
causes of fires in, 222-229
number and dollar losses of fires in, 146-149
Heavy equipment storage. See vehicle storage
Highway Safety Research Institute, 179
Hobby shops. See stores
Home repair shops. See stores
Hornes for the aged. See nursing homes
Hospitals, numbers and dollar loss from fires in,
115, 124-127
Hotels/motels
causes of fires in, 79, 196-197
fire deaths in, 164
Household fires. See residential structures
Household goods stores. See stores
Human carelessness, in fires, 200206, 210-211

IAFF, See International Association of Fire Fighters
Ice and roller rinks. See amusement properties

ldaho
deaths from fires in, viii, 15, 16, 168, 175
injuries and dollar loss from fires in, 169
number of fires in, 168

Ignition, factors involved in
in non-residential fires, 188-189
in residential fires, 186-187
in structure fires, 184—185
See also candles; cigarettes; cigars; fabrics;
fireworks; flammable materials; gasoline; in-
cendiary devices; kerosene; matches; paper;
wood
lllinois
deaths from fires in, viii, 15, 168, 175
dollar loss from fires in, 169, 171
injuries from fires in, 169
number of fires in, 169
Incendiary, defined as ignition factor, 36
Incendiary devices, 95, 207
Incendiary fires, ix—xi
in basic industry, 128, 134, 136
civil disturbance in, 207
dimensions of problem, 26, 27
by dwelling type, 79, 196-197
in eating and drinking establishments, 115
in educational facilities, 120, 122
Federal activities, 153, 154
by ignition agent, 95, 207
in institutions, 115, 124, 126
in manufacturing, 128, 138, 140

in mobile properties, 146, 148, 222, 224, 226,
228

non-residential, xi, 45, 48, 111

non-residential, by structure, 112-114, 218-219

prevention of, 49

in public assemblies, 116, 118

residential, ix-xi, 38, 77, 194-195

residential, summary of losses from, 78, 95, 207

in schools, 45, 115

in selected communities, 106, 108, 109, 214

in storage facilities, 129, 142, 144

in stores and offices, 128, 130, 132

Incinerators, in non-residential fires, 189
Indiana, deaths from fires in, viii, 15, 175

Industrial fires, 3
prevention of, 45, 111
Industry. See basic industry; manufacturing
Injuries, fire, 30, 63
by age, vii, 69, 70
in appliance fires, 99
in automobile fires, 50
calculation of, 16
by cause of injury, 72
among children, 74
by community size, 18, 20, 107, 160
compared with other accidents, 30
in cooking fires, 82, 83, 200-201
by day, 53
deficiencies in data on, vii, 59, 167, 181-182
by dwelling type, 79, 196-197
among elderly, 74
in electrical distribution fires, 97, 98
in fires started by children, 212
in heating-equipment fires, 92, 93
by kind of injury, 34, 71
in large fires, 64
by month, 54
NFPA national estimates of, 159, 160, 165
NFPA statistical calculation of, 163, 165
non-residential, 48, 62, 63, 64, 65, 66, 67, 114,
188-189, 219 '
by part of body, 73
residential, 35, 38, 44, 45, 63, 184-185, 186~187,
212, 215
rural and urban estimates of, 11
in selected cities, 104, 105, 215
by sex, vi, 34, 44, 69-70
State Fire Marshal Reports on, 168~173
by time of day, 50-51
U.S., iv, vi
Injuries, firefighter, vi-vii, 33
by age, 69, 70
by cause, 73
compared with civilian, 72
in selected cities, 74, 75

Injury, fire, definition of, 231
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Injury rates, definition of, 231
Institutions
automatic sprinklers in, 55
cauitgs of fire in, xi, 48, 111, 112, 115, 124-127,
2
fires in, by property type, 124-127
summary of losses from fires in, v, 65, 66, 112,
218
See also educational facilities; nursing homes;
public assembly
nsulation, in residential fires, 186
Insurance industry, fire data from, iii
Insurance Information Institute, 30n
fire data of, 10, 12,13, 14
Insurance premiums, fire, 157
Insurance Services Organization (ISO), fire data
of, 10
Interior walls, in residential fires, 186
Internal combustion engines, 188
International Association of Fire Fighters, fire-
fighter data of, 11,18, 19, 73
International Fire Fighter, 19n
lowa
deaths from fires in, viii, 15, 168, 175
fire data collection in, 170
injuries and dollar loss from fires in, 169
number of fires in, 168
Irons
in appliance fires, 96, 210
in non-residential fires, 168

Italy, fire loss rates of, 29

Jacksonville, FL, 40n
fire casualty data of, 74
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
Japan, fire loss rates of, 29
Joiner, Brian L., 44n, 45n, 192n
Juvenile detention homes. See prisons

Juvenile firesetters, 115.
See also incendiary fires

Kahl, Michael, 154n
Kansas
deaths from fires in, viii, 15, 16, 168, 175
injuries and dollar loss from fires in, 169
number of fires in, 168
Kansas City, MO, 40n
fire casualty data of, 74, 75
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
Karter, Michael }., 40n
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Kentucky
deaths from fires in, viii, 15, 168, 175
fire data collection in, 170
injuries and dollar loss from fires in, 169
number of fires in, 168
Kerosene, in incendiary fires, 207
See also flammable liquid fires
Kettering, OH
fires by cause in, 10€, 109, 214-215
fires by occupancy type in, 104, 105
Kilns, 189
Kitchens, fires in, 44, 204, 212

Laboratories, number and dollar loss of fires in,
128, 134-137
Laguna fire (California, 1970), 26
Lakewood, OH
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
Lamps/fixtures, in electrical distribution fires, 96,
97,98, 188, 208
Large fires
definition of, 61
non-residential, 65, 66
Laundry rooms, fires started in, 212
Law Enforcement Assistance Administration, 154
Leather, 184
Leaves, 192
See also grass/hay
Libraries, number and dollar loss of fires in, 116~
119
Light bulbs, in electrical distribution fires, 96, 97,
98, 208
Lighters, in fires started by children, 212
Lightning, fire loss from, 45
Lima, OH
fires by cause in, 108-109, 214-215
fires by occupancy type in, 104, 105
Linoleum, 185
Liquid fuels, 94
Living room, fires in, 204, 212
Lorain, OH
fires by cause in, 108-109, 214-215
fires by occupancy type in, 104, 105
Louisiana
deaths from fires in, vii-viii, 15, 16, 168, 175
injuries and dollar loss from fires in, 169
number of fires in, 168

Madison, W1, 40n
fire casualty data of, 7
fires by cause in, 108, 109, 214-215
fires by occupancy type, 104, 105




Maine fire (1947), 26
Maine, deaths from fires in, viii, 15, 16, 175
Maintenance equipment, in non-residential fires,
189
Males, fire death and injury rates of, iv-vi, 15, 34,
44, 69, 71
Males, nonwhite, fire death rate of, iv=v, 15
Manpower Administration, 155
Mansfield, OH
fires by cause in, 108, 109, 214--215
fires by occupancy type in, 104-105
Manufacturing
automatic sprinklers in, 55
causes of fire in, xi, 48, 49, 111, 113, 128, 138-
141,218
fires by property type, 138-141
summary of losses from fire in, 62, 65, 66, 113
See also non-residential structures
Maritime Administration, fire prevention activities
of, 153
Martin, R, 44n, 45n, 192n
Maryland
deaths from fires in, viii, 15, 53n, 168, 175
fire data collection in, 2
injuries and dollar loss from fires in, 169
number of fires in, 168
Massachusetts, deaths from fires in, viii, 15, 175
Matches
in fires caused by children, 101, 102, 212
in incendiary fires, 95, 207
in residential fires, 192
See also children playing” fires
Mattresses
in fatal fires, 88
in smoking fires, 89, 90
See also bedding
McCune, Dennis H., 18n

Mechanical failure, in household fires, 200-206,
208-211

Metal industry, number and dollar ioss of fires in,
128, 138141

Metals, combustible, 184

Metals storage, number and dollar loss of fires in,
142-145

Metropolitan Life Insurance Company, fire data
of, 32n

Michigan
deaths from fires in, viii, 15, 168, 175
injuries and dollar loss from fires in, 169
number of fires in, 168

Military fires, 3
Minnesota
deaths from fires in, viii, 15, 168, 175

fire data collection in, 170
injuries and dollar loss from fires in, 169
number of fires in, 168
Mississippi, deaths from fires in, vii-viii, 15, 16, 175
Missouri
deaths from fires in, viii, 15, 168, 175
fire data collection in, 2,170
injuries and dollar loss from fires in, 169
number of fires in, 168
Mitzner, Morris, 28n, 29n
Mobile homes
causes of fire in, 79, 196~197, 222-229
fire deaths in, 164
number and dollar loss of fires in, 78, 129, 146
149
safety standards, 2
Mobile property
causes of fire in, 129, 146-149, 222-229
fires in, by community, 104, 107
fires in, by property type, 146149, 222-229
summary of loss from fire in, 35, 50, 63, 67,
146-149
Montana
deaths from fires in, viii, 15, 168, 176
injuries and dollar loss from fires in, 169
number of fires in, 168
Motels. See hotels/motels

Motorcycles. See terrain vehicles
Motor homes and trailers. See mebile homes
Motor vehicles
fires in, 62
summary of losses from fires in, 50, 67, 177, ‘178,
179
See also automobiles; mobile property
Motor vehicle sales outlets, number and dollar
loss of fires in, 128, 130-133

Mounted campers. See mobile homes
Munson, Michael }., 9n

Museums, number and dollar loss of fires in, 11¢~
119

National Ambulatory Medical Care Survey, 10
National Academy for Fire Prevention and Con-
trol, 153
National Bureau of Standards, fire prevention
activities of, 153, 154
National Burn Information Exchange, 10
National Center for Health Statistics, 10, 12, 13,
30n, 154
fire data of, iii, 2, 11, 15, 69, 167, 175
and national fire death estimates, 177
and State Fire Marshal fire data, 175-176
National Commission on Fire Prevention and Con-
trol, 153
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National Electronic Injury Surveillance Sysiem, 19
National Fire Data Center
activities of, 1,4, 153
fire data of, 3n, 69
National Fire Incident Reporting System
in analysis of causes of fire, 35, 37
fire data of, iii, 1- 2, 3,9n, 33, 34, 59, 69, 153
National Fire Preventlon and Control Act; 1
National Fire Prevention and Control Administra-
tion, iii, 3, 30n, 44
actlvmes of 2,110, 153-154
fire data of, 9, 11, 12 13,14
See also Natlonal Flre Data Center
National Fire Protection Association (NFPA), iii
fire data of, 2,11, 14, 18,19
firefighter death and injury rates of, 18, 19
See also under NFPA
National Fire Safety and Research Office, acuivities
of, 153

National Health Interview Survey, 10

National Highway Traffic Safety Administration,
155

National Household Fire Survey (1974), iii, 81
results of, 44

National Oceanic and Atmospheric Administra-
tion, 30n

National Safety Council, 30n
fire data of, 10, 70 R

New York
deaths from fires in, viii, 15,176
fire data collection i in, 2

New York State Police Reports, 179
New Zealand, fire loss rates of, 29
"NFPA composite,” defined, 10, 12

NFPA 901 Coding System, in analysis of fires, 35,
37,40, 59, 61, 79, 184-189

NFPA Survey
characteristics of fire data, 159
statistical calculation of, 163
summary of data, 159—-165

Non-residential structures
firesin, 35-61, 62
characterestlcs of fires in, 45, 49
fires in, by community size, 104, 107, 160, 161
fires in, by property type, Xi, 46, 48 65 66 111

112, 113 114, 218-219

and fires | in rural communities, 18-19
igniting equipment in fires in, 188—-189
prevention of fires in, xi, 45, 49 62
summary of losses from fire i in, 63 64
See also basic industry; educatuonal facilities;
institutions; manufacturing; mobile property,
public assembly; storage; stores; property;
offices; vacant properties

North Carolina
deaths from fires in, vii-viii, 15, 16, 168, 176

National Transportation Safety Board, 155
Natural fibers, See fabrics
Natural gas, in cooking fires, 87
Natural sources, defined as ignition factor, 36
NCHS. See Mational Center for Health Statistics
Nebraska
deaths frorn fires in, viii, 15, 168, 176
fire data coilection in, 170
injuries and dollar loss from fires in, 169
nimber of fires in, 168
Netherlands, fire loss rates of, 29
Nevada
deaths from fires in, viii, 15, 168, 171, 176
dollar loss from fires i in, 169 -
fire data collection in, 170
injuries from fires in, 169 171
number of fires in, 168
New Hampshire, deaths rrom fires in, viii, 15, 176
New Jersey, deaths from fires ir, viii, 15, 16, 176
{’ew Mexico
deaths from fires in, viii, 15, 168, 176
injuries and dollar loss from fires i in, 169
number of fires in, 168
Newspapers, in fires, 89, 90
See also paper
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dotlartossfron fll’Ea in, 169 71
injuries from fires in, 169
number of fires in, 168
North Dakota
deaths from fires in, viii, 15,168, 176
fire data collection in, 170
injuries and dollar loss from fires in, 169
number of fires in, 168
Norway, fire loss rates of, 29
Nuclear facilities. See energy production facilities
Nursing homes
fire safety in, 26
number and causes of fires in, 115, 124-127

Occupancy, type of, and fire deaths, 164
Occupation Safety and Health Administration, 155
Office machines, 188
Office of Plpellne Safety, 155
Offices
automatic sprmklers in, 55
causes of fire in, xi, 48 111, 112, 130~133, 218
summary of Iosses from flres in, 62 65, 66
Ohio, 3, 4
fire data of, iii, 2, 3, 4, 33, 59
comparison of wuth ("ahforma data, 61
deaths from flres in, viii, 15, 168




firefighter deaths and injuries in, 33-34
fires in selected cities in, 40, 103-106, 214-215
injuries and dollar loss from fires in, 169
number of fires in, 168
peak fire times in, 50
places where fire occurs in, 34-35
scenario analysis of fires in, 37
statewide variations in fire rates of, 40
See also Table of Contents and Lists of Tables
and Figures for further specific references
Ohls, James C., 9n
Oil lamps, 189
Oily rags, 185
Oklahoma
deaths from fires in, vii-viii, 15, 16, 168, 176
injuries and dollar loss from fires in, 169
number of firesin, 168
Oliver, Raymond B., 40n
Open-fired grill, 200
Open flame. See flame spark fires
Oregon
deaths from fires in, viii, 15, 168, 176
fire data collection in, 171
injuries and dollar loss from fires in, 169
number of fires in, 168
Orphanages. See child care facilities
Outside property
... .characteristics.of fires an, 50_. .
fires of, by community, 21,104, 10
fires of, by property type, 67
summary of losses from fires on, 35, 50, 61, 62,
63
Ovens
in cooking fires, 82, 83, 84, 85, 202-203
in non-residential fires 188
See also stoves
Overbey, J. William, 19n
Overexertion, and firefighters, 7273
Overloaded circuit, in fires, 96, 97, 98, 99, 205~
209, 210-211

Paint/varnish, 184
Painting equipment, 189
Paper
in cooking fires, 87
in fires caused by children, 101, 212
in incendiary fires, 207
in residential fires, 186
in structure fires, 184
Paper manufacturing, number and dollar losses of
fires in, 128, 138141
Paper products storage, number and dollar loss
of fires in, 142-145
Parafin/wax, 87, 184
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Parking garages. See vehicle storage
Parma, OH
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
Passenger terminals, number and dollar loss of
fires in, 116-119
Pennsylvania
deaths from fires in, viii, 15, 168, 176
injuries and dollar loss from fires in, 169
number of fires in, 168
Peshtigo fire (Wisconsin, 1871), 26
Petroleum industry, number and dollar losses of
fires in, 138141
Phonographs
in appliance fires, 99, 210
in non-residential fires, 188
Physical fitness, firefighter, iv, vii
Physical rehabilitation institutions, number and
causes of fire in, 124-127
Pipes, 88, 204
Plastic industry, number and dollar loss of fires in,
138-141
Plastics
in cooking fires, 84, 87, 101
in fires started by children, 212
in structure fires, 184
Plastics storage, number and dollar loss of fires in,
142--145 i
Playgrounds. See amusement properties
Polish, 184
Porches, 186
Portable cooking units, 82, 83
Ports, fire prevention at, 153
Printing industry, number and dollar losses of fires
in, 128, 138141
Printing presses, 189
Prisons, number and causes of fires in, 115, 124~
127
Public assembly
causes of fire in, xi, 48, 111, 112, 115, 116, 117,
218
fire prevention in, 45
fires in, by community size, 21, 22
fires in, by property type, 116, 117
summary of losses from fires in, v, 21, 22, 65, 66,
112,218
See also non-residential structures
Public Education Office, fire prevention activities
of, 153
Pumps, 188

Race cars. See automobiles
Radar equipment, 188



Radioactive material, 184
Radios
in appliance fires, 96, 99, 210
in non-residential fires, 188
Rail transport
causes of fire in, 129, 146149, 222229
summary of losses from fire in, 50, 67, 178
See also mobile property
Railways. See rail transport; vehicle storage
Rangelands, and wildfires, 27
Rardin, Ronald L., 28n, 29n
Rayon. See fabrics
Rectifier, 189
Refrigeration. See air conditioning/refrigeration
Refuse fires, summary of losses from, 50, 67
Residential structures
causes of fires in, ix-x, 38, 39, 42, 77~78, 81-102,
192
cooking fires in, 44, 81, 82
detailed characteristics of fire in, 44-45, 77,
102, 192
electrical distribution fires in, 96
fire injuries in, 44, 45
fires in, by city, 104, 108, 109, 214-215
fires in, by community size, 21, 22, 42, 106, 107,
160, 161
fires in, by time of day, 52
heating equipment fires in, 91-94

number and dollar loss of fires in, 120-123
See also educational facilities
Shaping machines, 189
Ships, fire prevention on, 153
See also water transport
Shock, fire-related, 34
Short circuits
in appliance fires, 96, 99, 210-211
in cooking fires, 200-201
in electrical distribution fires, 96, 97, 98, 208-
209
in heating fires, 91, 92, 93, 205-206
in stove/oven fires, 202-203
Single-family dwellings, fires in, 78-80, 196197
Small Business Administration, 155
Smoke damage, 44
Smoke detectors, iv, vi, 40, 53-54, 157
Smoke inhalation, vi, 34,71, 73
Smoking regulations, 115
Smoking-related fires
in basic industry, 134-136
characteristics of, 88
by dwelling type, 79, 80, 196-197
in educational facilities, 120, 122
by factors involved in ignition, 84, 88, 89, 90,
204
numan carelessness in, 88
_iniinstitutions, 115,124,126 . ...

incendiary Tires in, 95-96

material ignited in fires in, 186-187

national survey of fires in, 44-45

room of occurrence of fires in, 84, 88, 101, 102,
192

scenario analysis of fires in, 37

smoking fires in, 84

summary of losses from fires in, v, ix~x, 16, 19,
35,61, 63, 64, 186-187, 194-195

unreported fires in, 44-45

and use of automatic sprinklers in, 54

work loss from fires in, 192

Resin, 184

Restaurants and bars, number and dollar loss from
fires in, 116-119

Rhode Island, deaths from fires in, viii, 15, 16, 176
Roof, 186, 204, 212

Rubber, 184

Rubbish, 186

Rural Development Services, 154

Scenario analysis, description of, 37
Schaenman, Philip, 40n

Schools
fire prevention in, 45
causes of fire in, 115

in manufacturing, 138, 140
among men, 15
in mobile property fires, 146, 148, 222, 224, 226,
228
non-residential, by structure, 111, 112-114, 218~
219
prevention of, 41, 49
in public assemblies, 116, 118
residential, summary of losses from, 77, 78, 194—
195
room of origin of, 88, 204
in scenario analysis, 37
in selected cities, 106, 108, 109, 214
in storage facilities, 142, 144
_ __ instores and offices, 130, 132
Snowmobiles. See terrain vehicles
Solid fuels, 94

South Carolina
deaths from fires in, vii-viii, 15, 16, 168, 176
injuries and dollar loss from fires in, 169
number of fires in, 168

South Dakota
deaths from fires in, viii, 15, 168, 176
injuries and dollar loss from fires in, 169
number of fires in, 168

Sparks. See flame/spark fires
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Special purpose vehicles, fires in, 146-149, 222~
229

Specialty shops. See stores

Springfield, OH
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105

Sprinkler systems, 49, 54, 55, 115

Stadiums. See amusement properties

State fire data, 168, 169, 174, 175-176
See also individual States
State Fire Marshal Reports, iii, 170, 171, 172, 173,
178
comparison of, with NCHS data, 167, 171-175
data limitations of, 167
fire death data of, 2, 10, 12, 13, 14-15
summary of statistical measures of, 174
Statistical Abstract of the United States, fire death
data of, 23, 175-176
Storage property
automatic sprinklers in, 55
causes of fire in, xi, 48, 111, 112-114, 129, 142~
145, 219
fire prevention in, 49
fires by property type in, 142-145
summary of losses from fire in, 45, 65, 112-114
See also non-residential structures
Storage, agricultural, number and dollar losses of
fires in, 129, 142-145
- Stores o
automatic sprinklers in, 55
causes of fire in, xi, 48, 111, 128, 130-133, 218
fires by property type in, 130-133
summary of losses from fires in, 65, 66
See also offices
Stoves
by fuel and other factors involved in ignition,
82, 83, 84, 85, 200, 202-203
in non-residential fires, 188
Strains/sprains, fire-related, 71, 74
See also injuries, fire
Strokes, fire-related, 34
Structure, definition of, 231
Structure fires
large, definition, 61, 62
by property type, 64
summary of losses from, 184-185
Supply rooms
fires started by children in, 212
smoking fires in, 204
Suspicious fires. See incendiary fires
Sweden, fire loss rates of, 29
Swimming pools. See amusement properties

Switches/outlets, 96-98, 208

Sycamore fire (California, 1977), 26
Syracuse, NY, 40n
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
summary of fire casualty data of, 74

Tar, 184
Tarpot, 189
Taxicabs, See automobiles
Telephone equipment, 188
Televisions, 96, 99, 188, 210
Tenements. See apartments
Tennessee, deaths from fires in, vii-viii, 15, 16, 176
Terrain vehicles
causes of fire in, 222-229
number and dollar losses of fires in, 146149
Texas, deaths from fires in, viii, 15, 176
Textile manufacturing, number and dollar loss of
fires in, 138-141
Textiles, See fabrics
Theaters

electrical distribution fires in, 115
number and dollar loss of fires in, 116-119
Tikkala, William R., 27n
Tobacco, 184
Tobacco manufacturing, number and dollar losses
. offires in, 138141
Toledo, OH
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
Toys, 101, 212
Tractors
causes of fire in, 222-229
number and dollar losses of fires in, 146-149
Trailers. See mobile homes.
Transformers, 188
Transportation accidents, in NCHS data, 177
Transportation fires, v, 13
Trash
in fires caused by children, 101, 212
in residential fires, 192
in smoking fires, 89, 90, 204
Trees, fires of, 67
Trend charts, and fire data, 181, 182
Trucks
causes of fires of, 129, 222--229
number and dollar losses of fires of, 146149
See also mobile property; vehicles
Tucson, AZ
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
summary of fire casuaity data of, 74
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Uniform Fire Incident Reporting System (UFIRS),
40, 59
fire rates of selected cities, 103, 106
summary of fire casualty data, 74

United Kingdom, fire damaze data of, 22

United States, fire data of, 9

——, Department of Agriculture, 154

~—, Department of Commerce, fire-prevention
activities of, 153-154

——, Department of Health, Education, and Wel-
fare, fire-prevention activities of, iii, 154

-~ Department of Housing and Urban De-
velopment, 154

——, Department of Justice, 154

——, Department of Transportation, 129, 154-
155

-—, Forest Service, 154

“Unknown,” defined as ignition factor, 36

Upholstered furniture. See furniture

Utah
deaths from fires in, viii, 15, 16, 168, 176
injuries and dollar loss from fires in, 169
number of fires in, 168

Utility companies, number and dollar loss of fires
in, 134-137
See also basic industry

Vacant progerties

Causes of fire in, xi, 48,111,113,219
summary of losses from fire in, 65,66, 113
Vacuum cleaners, 188
Vehicle assembly industry, number and dollar loss
of fires in, 138-141
Vehicles, fire involving, 50, 62, 67, 189
by community size, 18-19, 21
in traffic accidents, 175, 178-179
Vehicle storage facilities
causes of fires in, 129
number and dollar loss of fires in, 142-145

Venthood extinguishers, 115

Vermont
deaths from fires in, viii, 15, 168, 176
fire data collection in, 170
injuries and dollar loss from fires in, 169
number of fires in, 168
Virginia
deaths from fires in, viii, 15, 168, 176
injuries and dollar loss from fires in, 169
number of fires in, 168
Volunteer fire departments. See fire departments

Wadsworth, Ethel, 44n

Warren, OH
fires by cause in, 108, 109, 214-215

“Wiring, Tixed. SeeTixed wiring

fires by occupancy type in, 104, 105
Washing machines, 96, 99, 188, 210
Washington

deaths froni fires in, viii, 15, 168, 176

injuries and dollar loss from fires in, 169

number of fires in, 168
Washington, D.C. See District of Columbia
Waste recovery equipment, 189
Water damage, 44
Water heaters

causes of fire in, 92, 93, 205

in non-residential fires, 188

in residential fires, 91
Water transport

causes of fires in, 146-149, 222-229

summary of losses from fires in, 50, 67

See also mobile property
Wax, 184
Wearing apparel. See clothing
West Virgina

deaths from fires in, viii, 15, 168, 176

fire data collection in, 170

injuries and dollar loss from fires in, 169

number of fires in, 168
Wildfires

definition of, 26n

damage from, 26-28
Wildland fires, 35, 50

Wisconsin, deaths from fires in, viii, 15, 16, 176
Witchita, KS
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
summary of fire casualty data of, 74
Wood
in cooking fires, 87
in fires started by children, 101, 212
in incendiary fires, 95, 96, 207
in structure fires, 184
Wood-related manufacturing, number and dollar
losses of fires in, 128, 138-141
Wood storage, number and dollar loss of fires in,
. W24 L
Wounds/cuts, fire-related, 71-74
See also injuries, fires
Wyoming
deaths from fires in, viii, 15, 168, 176
fire data collection in, 170
injuries and dollar loss from fires in, 169
number of fires in, 168

X-ray equipment, 188

Youngstown, OH
fires by cause in, 108, 109, 214-215
fires by occupancy type in, 104, 105
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Table 14. “CAUSE” CATEGORIES USED IN THIS REPORT
Sorting “Cause"’
Sequence Category* Definition

1 Exposure Caused by hgat spreading from another hostite fire.

2 Natural Source Caused by sun's heat, spontaneous ignition, or chemical,
lightning, or static discharge.

3 Incendiary/Suspicious Fire deliberately set or suspicious circumstances.

Explosives, Fireworks Self-evident; explosives used as incendiary devices included
in category 3.

5 Smoking Cigarettes, cigars, pipes as heat of ignition.

Children Playing Includes all fires caused by children playing with any ma-
terials contained in the categories below.

7 Heating Systems Includes central heating, fixed and portable local heating
units, fireplaces and chimneys, water heaters as source
of heat.

8 Cooking Equipment Includes stoves, ovens, fixed and portable warming units,
deep fat fryers, open fired grills as source of heat.

9 Air Conditioning, Includes dehumidifiers and water cooling devices as well as

Refrigeration all air conditioning and refrigeration equipment as source
of heat.
w40 ——-Electrical -Distribution - -includes wiring, transformers, meter boxes, power switching
gear, outlets, cords, plugs, lighting fixtures as source of
heat,

11 Appliances Includes TV's, radios, phonographs, dryers, washing ma-
chines, vacuum cleaners, separate motors, hand tools,
electric blankets, irons, electric razors, can openers as

. heat source.

12 Gas Material first ignited was a gas: natural, LP, manufactured,
anesthetic, acetylene, other gas.

13 Flammable, Combustible Material first ignited was flammable liquid: gasoline, ethyl

Liquid? aicohol, ethyl ether, acetone, jet fuel, turpentine, kerosene,
diesel fuel, cooking oil, lubricating olil, etc.

14 Open Flame, Spark Includes torches, candles, matches, lighters, open fire, back-

(Heat from) fire from internal combustion engine as source of heat.

15 Other Equipment Includes special equipment (radar, X-ray, computer, tele-
phone, transmitters, vending machine, office machine,
pumps, printing press), processing equipment (furnace,
kiln, other industrial machines), service, maintenance
equipment (incinerator, elevator).

16 Other Heat Includes all other fires caused by heat from fuel-powered
objects, heat from electrical equipment arcing or over-
loaded, and heat from hot objects not covered by above
groups.

17 Unknown Cause of fire undetermined or not reported.

1 “Cause” as used here is a shorthand notation for what is sometimez a complex chain of events leading to a fire.
? Note that incendiary fires involving flammable liquids are covered in category 3, not 13.
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