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BROWARD COUNTY

BOARD OF RULES AND APPEALS

Date:

March 7th, 2023. 1:00 PM

Where: City of Fort Lauderdale Development Services Department. Conference

Rooms 4, 5, and 6. 700 NW 19 Ave. 33311

To: Members of the Broward County Building Safety Inspection
Ad Hoc Committee
D. Rice-Chair M. De Floria J. Falkanger M. LeBlanc
F. Nesbitt A. Kamm N. Todaro J. Travers
D. Tringo D. Ulmer D. Wassink ~ W. Webb
A. Zackria J. Heller

From: Kenneth Castronovo, Chief Electrical Code Compliance Officer
John Morell, Chief Structural Code Compliance Officer
Mike Guerasio, Chief Structural Code Compliance Officer

Subj: To review the Broward County Building Safety Inspection Program
(Policy 05-05)

Agenda:

Iltem 1: Introduction
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10.
11.
12.
13.
14.
15.

Approval of meeting minutes, 01-19-2023

Approval of meeting minutes, 02-21-2023

Mr. Mark LeBlanc new structural committee member.

Building Safety Inspection Program, current edition. Attached. Pg. 8

FS 553.899 Mandatory structural inspections for condominium and
cooperative buildings. Attached. Pg. 41

Senate Bill 154. Proposed Changes to Florida Statute 553.899. Attached.
Pg.46

Review and comment on Director Barbosa’'s recommendations to revise the
Building Safety Inspection Program guidelines as directed by Chairman
Rice.

Review Sub-Committee reports.

Review Section I-4 BSIP Paolicy.

Discuss Conduit Inspection? #13. Pg. 5.90d. Il Scope pg. 5.88d
Communications received from James Brady and Fred Nesbitt. Pgs.53-56
Discuss Thermography Inspection? Item 16, page 90e. Il Scope pg. 5.88d
Discuss Parking Lot and Garage Lighting? Item 25, page 5.90g.

Next meeting

Adjourn

Sunshine Law Reminder: Advisory Board members cannot communicate with each other
on a possible committee or Board topic outside of a public meeting, per State statute.
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MEETING MINUTES
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DRAFT

Mr. David Rice, P.E., called a published meeting of the BSIP- Ad-Hoc Committee to order at 1:30
PM . The roll was called, and the following members were present:

Present:

1. David Rice, PE.

2. Jeff Falkanger

3. Dennis Ulmer

4. Wayne Webb, P.E.
5. Abbas Zackria

6. John Travers

7. John Heller

8. Derek Wassink P.E.

Excused:
1. David Tringo
2. Art Kamm
3. Fred Nesbitt
4. Michael DeFloria

Guests
1. Al Battle

Staff: Ken Castronovo, Electrical Chief Code Compliance Officer
Jack Morell, Structural Chief Code Compliance Officer
Ruth Boselli, Administrative Specialist

Mr. Rice started the meeting and every attendee introduced themselves to the group. He
explained the sunshine law which prohibits members of the committee to talk to each other outside
the meeting about the items to be discussed.

Mr. Castronovo went over the items listed in the agenda.
It was recommended to continue further discussion at the next upcoming meeting on the following
items:

=

Next meeting to be scheduled for February 21st. 1:30 PM. Approve with Fort Lauderdale.

Check for people who did not attend because they were not on the list.

3. Address no shows! Fred Nesbit, Nick Todaro (may not be on list, please add and notify), Art
Kamm (Excused), New Commercial Advocate did not show up or was not informed. David Tringo,
Mike DeFloria was not available. Add John Heller from Coral Springs to list.

Discuss in further detail Inspector Qualifications, Item “H” #3.

5. Who is a qualified person?

N
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6. “Duty to report” What is a “Life Safety Hazard"? Item “J".

Reinspection Issues. Item “K”, #4.

8. Review the “Milestone Inspection Statute” Where is the 3-mile line? Should BORA pay for it?
Who is going to administer the letters to find the buildings within 3 miles? Should we go to 25
years across the board? Will the legislature kick the can down the road?

9. Commercial vs Condominium Requirements. Item IlI, “C and D"?

10. What determines that a building is safe or should be evacuated?

11. Remove Conduit Inspection?

12. Remove Parking Lot Light Inspection.

13. Remove Infrared Thermography Inspection or, specify the locations needed for Electrical.
Statistics show that most fires are inside living areas of homes. Statistics show that only 2 people
died in fires in Broward County in 2019, the cause was undetermined. Research the cost of the
test. What problems has “Dade County” found since the implementation of this item?

14. Consider Infrared for Structural.

15. Allow this committee to address both Electrical and Structural issues.

N

Meeting adjourned at 3:10 PM.



Call to Order:
Mr. David Rice, P.E., called a published meeting of the BSIP- Ad-Hoc Committee to order at 1:30

PM. The roll was called, and the following members were present:

Present:

1. David Rice, PE.
2. Jeff Falkanger

3. Dennis Ulmer

4. Wayne Webb, P.E.
5. Abbas Zackria

6. John Travers

7. John Heller

8. Derek Wassink P.E.
9. Art Kamm, P.E.
10. Fred Nesbitt

11. Nick Todaro

12. Mark Leblanc

13. Wayne Webb

14. Jack Fisher
Excused:

1. David Tringo

2. Michael De Floria

Guests

Staff:

Al Battle

James Brady — Brady Infrared

DRAFT

Dr. Ana Barbosa, BORA Administrative Director

Jack Morell, Structural Chief Code Compliance Officer

Ken Castronovo, Electrical Chief Code Compliance Officer
Michael Guerasio, Structural Chief Code Compliance Officer
Ruth Boselli, Administrative Specialist

Mr. Rice started the meeting and every attendee introduced themselves to the group. He
explained the sunshine law which prohibits members of the committee to talk to each other outside

the meeting about the items to be discussed.

Mr. Brady, from Brady Infrared, expressed his gratitude for being invited to the meeting and
explained that they are a thermal imaging inspection consulting company. They do work with a lot
of different industries and a lot of architects, engineers, property maintenance managers, and




anybody who's responsible for condition assessment of roofs, buildings, electrical systems and
mechanical systems, steam systems, and anything that generates heat for various reasons. Over
the course of the years, have now come into looking at evaluating electrical systems inside of
buildings that are becoming of age, and are either approaching or out of manufacture warranty.
There are concerns regarding the operational safety of the equipment thermal imaging uses, the
properties of current flow and electrical systems to evaluate whether that current flow is passing
through the electrical components safely, or if it's meeting points of resistance that may cause
safety issues. This would either be through loose connections or through deteriorated corrosion in
the connections. It could be due to overloaded circuits also. Our inspections make it possible to
inspect electrical systems that visual inspections can't do. He mentioned that the infrared industry
is not dictated by the construction industry in general. It's, it's an entity amongst itself. Anybody can
buy a camera. You don't need to be trained to do it, but there are guidelines and there are governing
bodies and testing associations, that put out standards and requirements for people who are going
to go out to do the inspections, to follow. There are formal training courses throughout the country
as well. Currently there are three or four different types of companies that specialize in infrared
training. The courses are usually anywhere from three to five days. Some are online, and some are
in a classroom format, but they provide you with a certification that is absent of experience. The
experience is very important. Questions from the members of the committee followed. Mr. Kamm
asked for budget purposes how much would be fora full day of work. The answer is that it would
cost in Broward County $95 to $110 per hour, and thermography would charge $1,200 to $1,800 a
day. In Miami $3,000 a day. The importance of adequate training and experience was remarked.
On another subject, it was brought to the committee the status of the legislation on these subjects.
Mr. Castronovo referred to the handout presented to the committee with the latest information, but
nothing is decided. The 3-mile radius was mentioned, and the issues present in defining which
buildings would qualify for the inspection and the burden that this represents for the municipalities
and BORA which is the agency in charge of requesting the lists of buildings due each year. Mr.
Castronovo expressed that the information we have is from lobbyists and what they are bringing to
legislation, but we really don't know what will be decided.

Chair Rice suggested meeting again in two weeks and setting some assignments to the committee
and staff to later take to the Board of Rules and Appeals as this is an Ad Hoc committee and there
is no authority to make changes to the code.

It was recommended to go to 25 years all over buildings and focus on what would be easier for
municipalities. Mr. Rice requested to get input on these proposals and forward them to the BORA
staff so they could gather all of them and bring these proposed modifications to the next meeting
on March 7, at the same place, and time. The members of the committee and staff members agreed
with the request of the Chair.

Mr. Kamm moved to adjourn the meeting at 2:58 PM, seconded by Mr. Travers.



ITEM #4




Effective: September 8, 2022

Broward County Board of Rules and Appeals Policy # 05-05

Subject: Broward County Board of Rules and Appeals — Building Safety Inspection Program

I. GENERAL:

A. Section 110.15 of the Broward County Administrative Provisions of the Florida Building Code has established a
Building Safety Inspection Program.

B. The procedures established herein are the basic guidelines for the Building Safety Inspection program.

C. The requirements contained in the Florida Building Code, covering the maintenance of buildings, shall apply to all
buildings and/or structures now existing or hereafter erected. All buildings and/or structures and all parts thereof
shall be maintained in a safe condition, and all devices or safeguards that are required by the Florida Building Code
shall be maintained in good working order. Electrical wiring, apparatus and equipment, and installations for light
heat or power and low voltage systems as are required and/or regulated by the Building Code, now existing, or
hereinafter installed, shall be maintained in a safe condition and all devices and safeguards shall be maintained in
good working order.

D. These guidelines shall not be construed as permitting the removal or non-maintenance of any existing devices or
safeguards unless authorized by the Building Official.

Il. DEFINITIONS:

A. “Threshold Building” shall be defined as any building which is greater than three stories or 50 feet in height, or
which has an assembly occupancy classification as defined in the Florida Building Code which exceeds 5,000 square
feet in area and an occupant content of greater than 500 persons, or as otherwise defined by section 553.71, Florida
Statutes, which may be amended from time to time.

B. “Minor Buildings or Structures” for the purpose of this program, shall be defined as buildings or structures in
any occupancy group having a gross area of less than 3,500 sq. ft.

1. Any building or structure which houses, covers, stores, or maintains any support features, materials, or
equipment necessary for the operation of all or part of the primary structure, or operation of any feature
located upon the real property, shall not be considered a minor building or structure and shall be subject
to inspection as otherwise set forth herein.

2. Structures to be included in the Safety Inspection Program are elevated decks, docks, seawalls if attached
to or supporting any structure, parking garages, and guardrails, and as such are not exempt.

C. “Building Age” shall be defined as the difference between (a) the present year and (b) the year-built information
recorded with the County Property Appraiser notwithstanding any renovations or modifications that have been made
to the building or structure since the year built.

1. BUILDING SAFETY INSPECTION OF BUILDINGS / STRUCTURES AND COMPONENTS:

A. For the purpose of these guidelines, Building Safety Inspection shall be construed to mean the requirement for the
specific safety inspection of existing buildings and structures and furnishing the Building Official and Owner with
a written report of such inspection as prescribed herein.

B. Inspection procedures shall conform to the minimum inspection procedural guidelines as issued by the Board of
Rules and Appeals titled as “General Considerations & Guidelines for Building Safety Inspections” which are
included as part of this Policy.

1. This inspection is for the sole purpose of identifying structural and electrical deficiencies of the building

or structure that pose an immediate threat to life safety. This inspection is not to determine if the
condition of an existing building complies with the current edition of the Florida Building Code or
the National Electrical Code.

2. Such inspection shall be for the purpose of determining the structural & electrical condition of the building
or structure, to the extent reasonably possible, of any part, material, or assembly of a building or structure
which affects the safety of such building or structure, and/or which supports any dead load, live load, or
wind load, and the general condition of its electrical systems pursuant to the applicable Codes.
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3. The owner, or association if applicable, shall be responsible for all costs associated with the inspection,
and the resulting required repairs and/or modifications.

4. The inspecting Professional shall have a right of entry into all areas he/she deems necessary to comply
with the program.

5. The Building Official shall ensure that the owner(s), or their duly authorized representative(s), of all
buildings and structures requiring inspection under these guidelines file the necessary documentation to
confirm compliance with the guidelines set forth herein.

. All buildings and structures shall be inspected in the manner described herein, where such buildings or structures
are thirty (30) years of age or older, based on the date that the certificate of occupancy was issued, and as determined
by the Building Official, who shall at such time issue a Notice of Required Inspection to the building owner or
association.

1. The following are Exempt from this program:

a. U.S. Government Buildings

State of Florida Buildings

Buildings built on Indian Reservations,

School Buildings under the jurisdiction of the Broward County School Board

One and Two-Family Dwellings

Fee Simple Townhouses as defined in the Florida Building Code

Minor Structures defined as buildings or structures in any occupancy group having a gross floor

area less than three thousand five hundred (3,500) square feet

. All buildings that are a Condominium or Cooperative, and are three (3) stories or more in height, and are located

within three (3) miles of the coastline, shall be inspected in the manner described herein, where such buildings are

twenty-five (25) years of age or older, based on the date that the certificate of occupancy was issued, and as
determined by the Building Official in accordance with Florida Statutes Section 553.899, who shall at such time
issue a Notice of Required Inspection to the building owner or association.

Subsequent Building Safety Inspections shall be required at ten (10) year intervals from the year of the building or

structure reaching 30 years or 25 years of age (as applicable) regardless of when the previous inspection

report for the building or structure was finalized or filed.

For any building or structure that must perform a “milestone inspection,” as provided under section 553.899, Florida

Statutes, such building or structure is required to undergo inspection in the manner described herein when it has

reached a Building Age where it is required to undergo a “milestone inspection” and such inspection shall serve as

compliance with any “milestone inspection” requirements under section 553.899, Florida Statutes.

. Notices of Required Inspection:

1. The Building Official shall provide the owner or association of the building or structure with a Notice of
Required Inspection relating to the required Building Safety Inspection once the Building Official has
determined that a building or structure has attained a Building Age of 30 years (or 25 years, as applicable)
and every 10-year interval thereafter.

2. Each calendar year the Building Official shall determine which buildings or structures will reach the age
of 30 years (or 25 years, as applicable) and every 10-year interval thereafter during that calendar year.

3. Between the dates of June 1st and August 31st of each calendar year, the Building Official shall send out
by Certified Mail Return Receipt Requested a Notice of Required Inspection to the owner or association
of all such buildings or structures being due for Building Inspection during that calendar year. This notice
shall clearly indicate that the owner shall furnish, or cause to be furnished, within ninety (90) days of the
Notice of Required Building Safety Inspection, a written report including the Broward County Board of
Rules and Appeals Structural and Electrical Safety Inspection Report Forms to the Building Official,
prepared by a qualified Florida Licensed Professional Engineer or Florida Registered Architect, certifying
that each such building or structure is structurally and electrically safe, or has been made structurally and
electrically safe for the specified use for continued occupancy, in conformity with the minimum
inspection procedural guidelines as issued by the Board of Rules and Appeals.

4. Inaddition to the Notice of Required Inspection, between the dates of June 1st and August 31st of each
calendar year, beginning in the year 2023, the Building Official shall provide the owner or association

@ o a0 o
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with an Advance Courtesy Notice relating to their forthcoming Building Inspection. One courtesy notice
shall be provided at two years prior to the Building Inspection due year, and one subsequent courtesy
notice shall be provided at one year prior to the Building Inspection due year.

5. Notwithstanding the foregoing, the failure by a Building Official to provide a Notice of Required
Inspection or Advance Courtesy Notices, shall not affect a building owner’s or association’s requirement
to timely procure the required inspection and provide a written report and certification of a building or
structure.

H. Qualifications of Inspectors:
1. Ifthe building or structure is not a “Threshold Building” as defined by the Florida Building Code, required

reports shall be prepared by a Florida Licensed Professional Engineer or Florida Registered Architect.
2. If the building or structure is a “Threshold Building”, as defined herein, then:

a. The structural portion of such report shall be prepared by a Professional Engineer licensed in the
State of Florida specializing in structural design and certified as a “Special Inspector” under the
Threshold Law F.S. 471.

b. The electrical portion of such written report shall be prepared by a Professional Engineer licensed
in the State of Florida specializing in electrical design.

c. A self-qualification letter shall be submitted as part of the structural report for Threshold
Buildings, stating that the Professional Engineer is a practicing structural engineer and has
worked with buildings equivalent to the building being certified, and shall be accompanied by
proof of the engineer’s State of Florida Department of Business and Professional Regulation
(DPBR) structural specialization.

3. Such Engineer or Architect shall undertake such assignments only where qualified by training and
experience in the specific technical field involved in the inspection and report.

I.  Reporting Procedures:
1. The owner of a building or structure subject to Building Safety Inspection shall furnish, or cause to be

furnished, within ninety (90) days of the date of the Notice of Required Building Safety Inspection, a
written report including the Broward County Board of Rules and Appeals Structural and Electrical Safety
Inspection Report Forms to the Building Official, prepared by a qualified Florida Licensed Professional
Engineer or Florida Registered Architect, certifying that each such building or structure is structurally
and electrically safe, or has been made structurally and electrically safe, for the specified use for continued
occupancy, in conformity with the minimum inspection procedural guidelines as issued by the Board of
Rules and Appeals.
2. The inspection report shall at a minimum meet all the following criteria:

a. Such written report shall bear the impressed seal and signature of the responsible Engineer or
Architect who has performed the inspection, unless submitted electronically with a verifiable
digital signature as described in section 668.001, Florida Statutes.

b. In addition to a detailed written narrative report, the completed BORA Structural and Electrical
Safety Inspection Report Forms shall be submitted as part of the report.

c. Sufficient color photos with sufficient resolution shall be included to adequately convey typical
conditions observed, particularly where defects have been found.

Indicate the manner and type of inspection forming the basis for the inspection report.

e. ldentify any substantial structural deterioration, within a reasonable professional probability
based on the scope of the inspection, describe the extent of such deterioration, and identify any
recommended repairs for such deterioration.

f. State whether any unsafe or dangerous conditions, as those terms are defined in the Florida
Building Code, were observed.

g. Recommend any remedial or preventive repair for any items that are damaged but are not
substantial structural deterioration.

h. Identify and describe any items requiring further inspection.
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3.

Duty to Report: Any Licensed Professional Engineer or Registered Architect who performs an inspection of an
existing building or structure has a duty to report to the Building Official any findings that, if left unaddressed,
would endanger life or property, no later than ten (10) days after informing the building owner of such findings
unless the Engineer or Architect is made aware that action has been taken to address such findings in accordance
with the applicable code. However, if such Engineer or Architect finds that there are conditions in the building or
structure causing an actual or immediate danger of the failure or collapse of the building or structure, or if there is
a health hazard, windstorm hazard, fire hazard, or any other life safety hazard, such Engineer or Architect shall
report such conditions immediately to the Building Owner and to the Building Official within twenty-four (24)
hours of the time of discovery. In addition to assessing any fines or penalties provided by Broward County or the
Municipality, the Building Official shall also report any violations of this provision to the appropriate licensing

If the building inspected is a Condominium or Cooperative, the Association shall distribute a copy of an
inspector- prepared summary of the inspection report to each condominium unit owner or cooperative
unit owner, regardless of the findings or recommendations in the report, by United States Mail or personal
delivery, and by electronic transmission to unit owners who previously consented to receive notice by
electronic transmission; shall post a copy of the inspector-prepared summary in a conspicuous place on
the condominium or cooperative property; and shall publish the full report and inspector-prepared
summary on the association's website, if the association is required to have a website.

Such report shall be deemed timely if submitted any time between (a) two years prior to the applicable
required Building Safety Inspection year for the building or structure, and (b) 90 days after the date of the
Notice of Required Inspection, including any applicable extension periods granted or provided by the
Building Official.

agency, regulatory board, and professional organization of such Engineer or Architect.
. Required Repairs or Modifications:

1.

In the event that repairs or modifications are found to be necessary as a result of the Building Safety
Inspection, the owner shall have a total of 180 days from the date of the Building Safety Inspection Report,
unless otherwise specified by the Building Official in accordance with Florida Building Code Section
110.15 (Florida Building Code Broward County Amendments), in which to complete required repairs and
correct the structural and electrical deficiencies. All applicable Building Code requirements shall be
followed with all applicable permits obtained. The Florida Existing Building Code will specify whether
the repairs or modification can be made under the code in effect when the building was originally
permitted, or the code currently in effect.

When any electrical or structural repairs or modifications are required, the responsible Engineer or
Architect who has performed the building safety inspection and issued the report shall provide the
Building Owner and the Building Official with a signed and sealed letter indicating whether the building
or structure may continue to be safely occupied while the building or structure is undergoing repairs. Such
letter shall be valid for no more than 180 days, and a new letter shall be issued if repairs or modifications
remain ongoing.

For deficiencies that cannot be corrected within 180 days, the time frame may be extended when a time
frame is specified by the responsible Licensed Professional Engineer or Registered Architect and
approved by the Building Official. Such extension shall be contingent on maintaining an active building
permit as specified in Florida Building Code Section 105.3.2 (Florida Building Code Broward County
Amendments).

Once all required repairs, whether structural or electrical or both, have been completed, the responsible
Licensed Professional Engineer or Registered Architect who has performed the safety inspection and
issued the report shall re-inspect the areas noted on the original report and shall provide the Building
Owner and Building Official an amended report with a signed and sealed letter stating that all of the
required repairs and corrections have been completed and that the building or structure has been certified
for continued use under the present occupancy. The Building Owner or responsible Professional shall
submit that letter to the Building Official.

The Building Official may issue an extension of not more than 60 days to submit a Building Safety

Inspection report, or to obtain any necessary permits, upon a written extension request from a Licensed
11
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L.

Professional Engineer or Registered Architect qualified as stated herein for the type of building or
structure in question. Such request shall contain a signed and sealed statement from the Engineer or
Architect that the building may continue to be occupied while undergoing the Building Safety Inspection

and Certification.

If an owner of a building or structure fails to timely submit the Building Safety Inspection Program report to the
Building Official or seek an extension request in accordance with the above, the Building Official shall elect the
choice of either a Special Magistrate or Code Enforcement Board as set forth under Florida Statutes Sec. 162, et.
al., to conduct a hearing to address such failure. In the event an owner fails to comply with the repair and/or
modification requirements as determined from the Building Safety Inspection Report as set forth herein, the
structure may be deemed to be unsafe and unfit for occupation. Such findings shall be reviewed by the Building
Official and shall be sent to the Special Magistrate, Code Enforcement Board, or Unsafe Structures Board, as
appropriate.

If a building or structure is found to be Unsafe, the requirements of Section 116 of Chapter One of the Broward
County Amendments to the Florida Building Code entitled “Unsafe Structures” shall be followed.

The Building Official may revoke any Building Safety Inspection and Certification if the Building Official
determines that the written inspection report contains any misrepresentation of the actual conditions of the building
or structure.
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Effective: September 8, 2022

General Considerations & Guidelines for Building Safety Inspections
Part of Broward County BORA Policy #05-05

I. SCOPE OF STRUCTURAL INSPECTION

The fundamental purpose of the required Building Safety Inspection and report is to confirm in reasonable fashion that
the building or structure under consideration is safe for continued use under its present occupancy. As implied by the
title of this document, this is a recommended procedure, and under no circumstances are these minimum
recommendations intended to supplant proper professional judgment.

Such inspection shall be for the purpose of determining the general structural condition of the building or structure to the
extent reasonably possible of any part, material or assembly of a building or structure which affects the safety of such
building or structure and/or which supports any dead load, live load, or wind load, and the general condition of its electrical
systems pursuant to the applicable Codes.

In general, unless there is obvious overloading, or significant deterioration of important structural elements, there is little
need to verify the original design. It is obvious that this has been time tested if still offering satisfactory performance.
Rather, it is of importance that the effects of time with respect to degradation of the original construction materials be
evaluated. It will rarely be possible to visually examine all concealed construction, nor should such be generally
necessary. However, a sufficient number of typical structural members should be examined to permit reasonable
conclusions to be drawn.

Visual Examination will, in most cases, be considered adequate when executed systematically. The visual examination
must be conducted throughout all habitable and non-habitable areas of the building, as deemed necessary, by the
inspecting professional to establish compliance. Surface imperfections such as cracks, distortion, sagging, excessive
deflections, significant misalignment, signs of leakage, and peeling of finishes should be viewed critically as indications
of possible difficulty.

Testing Procedures and quantitative analysis will not generally be required for structural members or systems except
for such cases where visual examination has revealed such need, or where apparent loading conditions may be critical.

Manual Procedures such as chipping small areas of concrete and surface finishes for closer examinations are
encouraged in preference to sampling and/or testing where visual examination alone is deemed insufficient. Generally,
unfinished areas of buildings such as utility spaces, maintenance areas, stairwells and elevator shafts should be utilized
for such purposes. In some cases, to be held to a minimum, ceilings or other construction finishes may have to be opened
for selective examination of critical structural elements. In that event, such locations should be carefully located to be
least disruptive, most easily repaired and held to a minimum. In any event, a sufficient number of structural members
must be examined to afford reasonable assurances that such are representative of the total structure.

Evaluating an existing structure for the effects of time, must take into account two basic considerations; movement of
structural components with respect to each other, and deterioration of materials.

With respect to the former, volume change considerations, principally from ambient temperature changes, and possibly
long-time deflections, are likely to be most significant. Foundation movements will frequently be of importance, usually
settlement, although upward movement due to expansive soils may occur, although infrequently in this area. Older
buildings on spread footings may exhibit continual, even recent settlements if founded on deep unconsolidated fine grained
or cohesive coils, or from subterraneous losses or movements from several possible causes.

With very little qualifications, such as rather rare chemically reactive conditions deterioration of building materials can
only occur in the presence of moisture, largely related to metals and their natural tendency to return to the oxide state in
the corrosive process.

In this marine climate, highly aggressive conditions exist year-round. For most of the year, outside relative humidity
may frequently be about 90 or 95%, while within air-conditioned building, relative humidity will normally be about 55%
to 60%. Under these conditions moisture vapor pressures ranging from about 1/3 to 1/2 pounds per square inch will exist

13
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much of the time. Moisture vapor will migrate to lower pressure areas. Common building materials such as stucco,
masonry and even concrete, are permeable even to these slight pressures. Since most of our local construction does not
use vapor barriers, condensation will take place within the enclosed walls of the building. As a result, deterioration is
most likely adjacent to exterior walls, or wherever else moisture or direct leakage has been permitted to penetrate the
building shell.

Structural Deterioration will always require repair. The type of repair, however, will depend upon the importance of the
member in the structural system, and degree of deterioration. Cosmetic type repairs may suffice in certain non-sensitive
members such as tie beams and columns, provided that the remaining sound material is sufficient for the required
function. For members carrying assigned gravity or other loads, cosmetic type repairs will only be permitted if it can be
demonstrated by rational analysis that the remaining material, if protected from further deterioration can still perform its
assigned function at acceptable stress levels. Failing that, adequate repairs or reinforcement will be considered
mandatory.

Written Reports shall be required attesting to each required inspection. Each such report shall note the location of the
structure, description of the type of construction, and general magnitude of the structure, the existence of drawings and
location thereof, history of the structure to the extent reasonably known, and a description of the type and manner of the
inspection, noting problem areas and recommended repairs, if required to maintain structural integrity. See additional
reporting requirements outlined in the foregoing of the Policy.

Each report shall include a statement to the effect that the building or structure is structurally safe, unsafe, safe with
qualifications, or has been made safe. It is suggested that each report also include the following information indicating
the actual scope of the report and limits of liability. This paragraph may be used:

"As a routine matter, in order to avoid possible misunderstanding, nothing in this report
should be considered to be a guarantee for any portion of the structure. To the best of
my knowledge and ability, this report represents an accurate appraisal of the present
condition of the building based upon careful evaluation of observed conditions, to the
extent reasonably possible.”

Foundations

If all of the supporting subterranean materials were completely uniform beneath a structure, with no significant variations
in grain size, density, moisture content or other mechanical properties; and if dead load pressures were completely
uniform, settlements would probably be uniform and of little practical consequence. In the real world, however, neither is
likely. Significant deviations from either of these two idealisms are likely to result in unequal vertical movements.

Monolithic masonry, structures are generally incapable of accepting such movements, and large openings. Since, in most
cases, differential shears are involved, cracks will typically be diagonal.

Small movements, in themselves, are most likely to be structurally important only if long term leakage through fine cracks
may have resulted in deterioration. In the event of large movements, contiguous structural elements such as floor and roof
systems must be evaluated for possible fracture or loss of bearing.

Pile foundations are, in general, less likely to exhibit such difficulties. Where such does occur, special investigation will
be required.

Roofs

Sloping roofs, usually having clay or cement tiles, are of concern in the event that the covered membrane may have
deflections, if merely resulting from deteriorated rafters or joists will be of greater import. Valley flashing and base flashing
at roof penetration will also be matters of concern.

Flat roofs with built up membrane roofs will be similarly critical with respect to deflection considerations. Additionally,
since they will generally be approaching expected life limits at the age when The Building Safety Inspection is required,
careful examination is important. Blisters, wrinkling, alligatoring, and loss of gravel are usual signs of difficulty.
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Punctures or loss of adhesion of base flashings, coupled with loose counterflashing will also signify possibility of other
debris, may result in ponding, which if permitted, may become critical.

Masonry Bearing Walls

Random cracking, or if discernible, definitive patterns of cracking, will of course, be of interest. Bulging, sagging, or
other signs of misalignment may also indicate related problems in other structural elements. Masonry walls where
commonly constructed of either concrete masonry units, or scored clay tile, may have been con- structed with either
reinforced concrete columns and tie beams, or lintels.

Of most probable importance will be the vertical and horizontal cracks where masonry units abut tie columns, or other
frame elements such as floor slabs. Of interest here is the observation that although the raw materials of which these
masonry materials are made may have much the same mechanical properties as the reinforced concrete framing, their
actual behavior in the structure, however, is likely to differ with respect to volume change resulting from moisture content,
and variations in ambient thermal conditions.

Moisture vapor penetration, sometimes abetted by salt laden aggregate and corroding rebars, will usually be the most
common cause of deterioration. Tie columns are rarely structurally sensitive, and a fair amount of deterioration may be
tolerated before structural; impairment becomes important. Cosmetic type repair involving cleaning, and parching to
effectively seal the member, may often suffice. A similar approach may not be unreasonable for tie beams, provided they
are not also serving as lintels. In that event, a rudimentary analysis of load capability using the remaining actual rebar area,
may be required.

Floor and Roof Systems

Cast in place reinforced concrete slabs and/or beams and joists may often show problems due to corroding rebars resulting
from cracks or merely inadequate protecting cover of concrete. Patching procedures will usually suffice where such damage
has not been extensive. Where corrosion and spalling has been extensive in structurally critical areas, competent
analysis with respect to remaining structural capacity, relative to actual supported loads, will be necessary. Type and
extent of repair will be dependent upon the results of such investigation.

Pre-cast members may present similar deterioration conditions. End support conditions may also be important. Adequacy
of bearing, indications of end shear problems, and restraint conditions are important, and should be evaluated in at least
a few typical locations.

Steel bar joists are, or course, sensitive to corrosion. Most critical locations will be web member welds, especially near
supports, where shear stresses are high and possible failure may be sudden, and without warning.

Cold formed steel joists, usually of relatively light gage steel, are likely to be critically sensitive to corrosion, and are
highly dependent upon at least nominal lateral support to carry designed loads. Bridging and the floor or roof system
itself, if in good condition, will serve the purpose.

Wood joists and rafters are most often in difficulty from "dry rot", or the presence of termites. The former (a misnomer)
is most often prevalent in the presence of sustained moisture or lack of adequate ventilation. A member may usually be
deemed in acceptable condition if a sharp pointed tool will penetrate no more than about one eighth of an inch under
moderate hand pressure. Sagging floors will most often indicate problem areas.

Gypsum roof decks will usually perform satisfactorily except in the presence of moisture. Disintegration of the material
and the form-board may result from sustained leakage. Anchorage of the supporting bulb tees against uplift may also be
of importance.

Floor and roof systems of cast in place concrete with self-centering reinforcing, such as paper backed mesh and rib-lath,
may be critical with respect to corrosion of the unprotected reinforcing. Loss of uplift anchorage on roof decks will also
be important if significant deterioration has taken place, in the event that dead loads are otherwise inadequate for that
purpose. Expansion joints exposed to the weather must also be checked.
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Steel Framing System

Corrosion, obviously enough, will be the determining factor in the deterioration of structural steel. Most likely suspect
areas will be fasteners, welds, and the interface area where bearings are embedded in masonry. Column bases may often
be suspect in areas where flooding has been experienced, especially if salt water has been involved. Concrete fireproofing
will, if it exists, be the best clue indicating the condition of the steel.

Concrete Framing Systems

Concrete deterioration will, in most cases, similarly be related to rebar corrosion possibly abetted by the presence of
saltwater aggregate or excessively permeable concrete. In this respect, honeycomb areas may contribute adversely to the rate
of deterioration. Columns are frequently most suspect. Extensive honeycomb is most prevalent at the base of columns,
where fresh concrete was permitted to segregate, dropping into form boxes. This type of problem has been known to be
compounded in areas where flooding has occurred, especially involving salt water.

Thin cracks usually indicate only minor corrosion, requiring minor patching only. Extensive spalling may indi- cate a
much more serious condition requiring further investigation.

In spall areas, chipping away a few small loose samples of concrete may be very revealing. Especially, since loose material
will have to be removed even for cosmetic type repairs, anyway. Fairly reliable quantitative conclusions may be drawn
with respect to the quality of the concrete. Even though our cement and local aggregate are essentially derived from the
same sources, cement will have a characteristically dark grayish brown color in contrast to the almost white aggregate. A
typically white, almost alabaster like coloration will usually indicate reasonably good overall strength.

Windows and Doors

Window and door condition is of considerable importance with respect to two considerations. Continued leak- age may
have resulted in other adjacent damage and deteriorating anchorage may result in loss of the entire unit in the event of severe
windstorms even short of hurricane velocity. Perimeter sealants, glazing, seals, and latches should be examined with a view
toward deterioration of materials and anchorage of units for inward as well as outward (suction) pressure, most
importantly in high buildings.

Structural Glazing

When installed on threshold buildings, structural glazing curtain wall systems, shall be inspected by the owner at 6-month
intervals for the first year after completion of the installation. The purpose of the inspection shall be to determine the
structural condition and adhesive capacity of the silicone sealant. Subsequent inspections shall be performed at least once
every 5 years at regular intervals for structurally glazed curtain wall systems installed on threshold buildings.

Wood Framing

Older wood framed structures, especially of the industrial type, are of concern in that long term deflections may have
opened important joints, even in the absence of deterioration. Corrosion of ferrous fasteners will in most cases be obvious
enough. Dry rot must be considered suspect in all sealed areas where ventilation has been inhibited, and at bearings and
at fasteners. Here too, penetration with a pointed tool greater than about one eighth inch with moderate hand pressure will
indicate the possibility of further difficulty.

Building Facade

Appurtenances on an exterior wall of a threshold building are elements including, but not limited to, any clad- ding
material, precast appliques, exterior fixtures, ladders to rooftops, flagpoles, signs, railings, copings, guard- rails, curtain
walls, balcony and terrace enclosures, including greenhouses or solariums, window guards, window air conditioners,
flower boxes, satellite dishes, antennae, cell phone towers, and any equipment attached to or protruding from the facade
that is mechanically and/or adhesive attached.
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Loading

It is of importance to note that even in the absence of any observable deterioration, loading conditions must be viewed
with caution. Recognizing that there will generally be no need to verify the original design, since it will have already been
"time tested", this premise has validity only if loading patterns and conditions remain unchanged. Any material change
in type and/or magnitude or loading in older buildings should be viewed as sufficient justification to examine load carrying
capability of the affected structural system.

1l. SCOPE OF ELECTRICAL INSPECTION

The purpose of the required inspection and report is to confirm with reasonable fashion that the building or structure and
all habitable and non-habitable areas, as deemed necessary by the inspecting professional, to establish compliance are
safe for continued use under present occupancy. As mentioned before, this is a recommended procedure, and under no
circumstances are these minimum recommendations intended to supplant proper professional judgment.

Electric Service

A description of the type of service supplying the building or structure shall be provided, stating the size of amperage, if
three (3) phase or single (1) phase, and if the system is protected by fuses or breakers. Proper grounding of the service
should also be in good standing. The meter and electric rooms should have sufficient clearance for equipment and for the
serviceman to perform both work and inspections. Gutters and electrical panels should all be in good condition throughout
the entire building or structure.

Branch Circuits

Branch circuits in the building must all be identified, and an evaluation of the conductors must be performed. Proper
grounding must be verified for all equipment used in the building, such as an emergency generator, or elevator motors.

Conduit Raceways

All types of wiring methods present in the building must be detailed and individually inspected. The evaluation of each
type of conduit and cable, if applicable, must be done individually. The conduits in the building should be free from erosion
and checked for considerable dents in the conduits that may be prone to cause a short. The conductors and cables in these
conduits should be chafe free and their currents not over the rated amount.

Emergency Lighting

Exit sign lights and emergency lighting, along with a functional fire alarm system, if applicable, must all be in good
working condition.

Infrared Thermography Inspection - The effective date of this section shall be July 1, 2023.

For electrical services operating at 400 amperes or greater, an infrared thermography inspection with a written report of
the following electrical equipment must be provided as applicable or as otherwise indicated below: busways, switchgear,
panelboards (except in dwelling unit load centers), disconnects, VFDS, starters, control panels, timers, meter centers,
gutters, junction boxes, automatic/manual transfer switches, exhaust fans and transformers. The infrared inspection of
electrical equipment shall be performed by a Level-11 or higher certified infrared thermographer who is qualified and trained
to recognize and document thermal anomalies in electrical systems and possesses over 5 years of experience inspecting
electrical systems associated with commercial buildings.

1. HISTORICAL DOCUMENTS, PERMITTING, REPAIRS AND REPORTS

An attempt shall be made to investigate the existence of documents with the local jurisdiction to assist with the overall
inspection of the building.
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Understanding the structural system, building components, and intended design may guide the design professional to
investigate certain critical areas of the structure.

Violations through code compliance division of the local jurisdiction should be investigated. Cases on file may lead to
issues pre-existing with the building, especially any unsafe structure determinations. Depending on the nature of the
violation, Building Safety Inspections may be affected.

Unpermitted activities may also affect the outcome of a Building Safety Inspection, especially with unpermitted
additions to the building. The Building Safety Inspection of a building is conducted on the entire structure including
the original construction and any subsequent permitted addition. Unpermitted additions found by the Building Safety
Inspection process present an unsafe situation and shall be identified in the report, even if found to be properly built.
Like a repair process identified by the report, legalizing an unpermitted addition would be a prerequisite to the
completion of a successful Building Safety Inspection report. Examples of unpermitted work that may affect Building
Safety Inspections include, but are not limited to, additions, alterations, balcony enclosures, etc.

Repairs identified in the Building Safety Inspection report will most likely require permits. Once the initial report is
completed it should be immediately submitted to the local jurisdiction for processing. Do not proceed to conduct repairs
without permits. Some repairs, like changing a bulb in an exit sign, may not require a permit but most other work will
require permits. Proceeding without obtaining repair permits may lead to a violation of the Code. Additionally, repairs
being conducted under a permit will afford additional time to comply with a complete Building Safety Inspection report.

Completing the reports concisely is vital to the overall understanding of the conditions of the building and successful
completion of the Building Safety Inspection process. The approved report forms provided herein shall be used.
Proprietary forms will not be accepted. Such approved forms are to be considered supplemental to and in addition to a
detailed written report. Sufficient photos shall be included to adequately convey typical conditions observed, particularly
where defects are found. Where provided, photos shall be in color and with sufficient resolution to detail the conditions
being shown. Building Safety Inspection reports may be audited, and the subject building may be inspected at the
discretion of the Building Official. The Building Official reserves the right to rescind or revoke an approved Building
Safety Inspection report.

The Code in Effect at the time of the original construction is the baseline for the Building Safety Inspections. Subsequent
improvements to the original building should be inspected based on the Code at the time of permitting. It is not the intent
of the Building Safety Inspection that buildings must be brought into compliance with current codes.
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STRUCTURAL SAFETY INSPECTION REPORT FORM

Inspection Firm or Individual Name:
Address:

Telephone Number:

Inspection Commenced Date: Inspection Completed Date:

No Repairs Required Repairs are required as outlined in the attached inspection report
Licensed Design Professional: Engineer Architect
Name:

License Number:

Threshold Building - Certified Special Inspector: Yes No

I am qualified to practice in the discipline in which | am hereby signing,

Signature: Date: Seal

This report has been based upon the minimum inspection guidelines for building safety inspection as listed in the Broward County Board
of Rules and Appeals’ Policy #05-05. To the best of my knowledge and ability, this report represents an accurate appraisal of the present
condition of the structure, based upon careful evaluation of observed conditions, to the extent reasonably possible.

1. DESCRIPTION OF STRUCTURE

a. Name on Title:

b. Street Address:

c. Legal Description:

d. Owner’s Name:

e. Owner’s Mailing Address:

f. Folio Number of Property on which Building is Located:

g. Building Code Occupancy Classification:

h. Present Use:

i. General Description:

j. Type of Construction:

Square Footage: Number of Stories:

k. Is this a Threshold Building per F.S. 553.71: Yes No

I. Special Features:
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m. Describe any additions to original structure:

n. Additional Comments:

2. PRESENT CONDITION OF STRUCTURE

a. General alignment (Note: good, fair, poor, explain if significant):

1. Bulging: Good

2. Settlement: Good
3. Deflections: Good
4. Expansion: Good
5. Contraction: Good

Fair

Fair

Fair

Fair

Fair

Poor

Poor

Poor

Poor

Poor

Significant (explain):

Significant (explain):

Significant (explain):

Significant (explain):

Significant (explain):

b. Portion showing distress (note, beams, columns, structural walls, floor, roofs, other):

c. Surface conditions —describe general conditions of finishes, noting cracking, spalling, peeling, signs of moisture

penetration and stains:
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d. Cracks —note location in significant members. Identify crack size as HAIRLINE if barely discernible; FINE if less than 1
mm in width; MEDIUM if between 1- and 2-mm width; WIDE if over 2 mm:

e. General extent of deterioration — cracking or spalling of concrete or masonry, oxidation of metals; rot or borer attack
in wood:

f. Note previous patching or repairs:

g. Nature of present loading indicate residential, commercial, other estimate magnitude:

3. INSPECTIONS

QU

. Date of notice of required inspection:

(o

. Date(s) of actual inspection:

¢. Name and qualifications of individual preparing report:

o

. Description of laboratory or other formal testing, if required, rather than manual or visual procedures:
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e. Structural repairs:

1. None required

Required (describe):

f. Has the property record been researched for any current code violations or unsafe structure cases? Yes No
Explanation/comments:
4. SUPPORTING DATA ATTACHED
a. Sheets of written data
b. Photographs
C. Drawings or sketches
d. Test reports
5. FOUNDATION
a. Describe building foundation:
b. Is wood in contact or near soil? Yes No
c. Signs of differential Settlement? Yes No
d. Describe any cracks or separation in the walls, columns, or beams that signal differential settlement:
e. Is water draining away from the foundation? Yes No
f. Is there additional sub-soil investigation required? Yes No
1. Ifyes, explain:
22
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6. MASONRY BEARING WALL - Indicate good, fair, poor on appropriate lines

a. Concrete masonry units: Good Fair Poor
b. Clay tile or terra cotta units: Good Fair Poor
c. Reinforced concrete tie columns: Good Fair Poor
d. Reinforced concrete tie beams: Good Fair Poor
e. Lintel: Good Fair Poor
f. Other type bond beams: Good Fair Poor
g. Masonry finishes - Exterior:
1. Stucco: Good Fair Poor
2. Veneer: Good Fair Poor
3. Paintonly: Good Fair Poor
4. Other: Good Fair Poor
a. Explain:
h. Masonry finishes — Interior:
1. Vapor barrier: Good Fair Poor
2. Furring and plaster: Good Fair Poor
3. Paneling: Good Fair Poor
4. Paintonly: Good Fair Poor
5. Other: Good Fair Poor
a. Explain:

i. Cracks — Note beams, columns, or others, including locations (description):
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j. Spalling - in beams, columns, or others, including locations (description):

k. Rebar corrosion-check appropriate line:

1. None visible

2. Minor-patching will suffice

3. Significant - but patching will suffice

4, Significant - structural repairs required

a. Describe:

I. Were samples chipped out for examination in spalled areas?

1. No

2. Yes — describe color, texture, aggregate, general quality:

7. FLOOR AND ROOF SYSTEM

a. Roof:

1. Describe (flat, slope, type roofing, type roof deck, condition):

2. Note water tanks, cooling towers, air conditioning equipment, signs, other heavy equipment, and condition of
support:
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3. Note types of drains, scuppers, and condition:

4. Describe parapet construction and current condition:

5. Describe mansard construction and current condition:

6. Describe roofing membrane/covering and current condition:

7. Describe any roof framing member with obvious overloading, overstress, deterioration, or excessive deflection:

8. Note any expansion joint and condition:

b. Floor system(s):

1. Describe (type of system framing, material, spans, condition):
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2. Balconies - indicate location, framing system, material, and condition:

3. Stairs and escalators - indicate location, framing system, material, and condition:

4. Ramps - indicate location, framing system, material, and condition:

5. Guardrails — indicate type, location, material, and condition:

c. Inspection — note exposed areas available for inspection, and where it was found necessary to open ceilings, etc. for
inspection of typical framing members:

8. STEEL FRAMING SYSTEM

a. Full description of system:

b. Exposed Steel- describe condition of paint and degree of corrosion:

26
5.89¢g




c. Steel connections — describe type and condition:

d. Concrete or other fireproofing — describe any cracking or spalling and note where any covering was removed for
inspection:

@

Identify any steel framing member with obvious overloading, overstress, deterioration, or excessive deflection (provide
location(s)):

bal

Elevator sheave beams, connections, and machine floor beams — note condition:

o

. CONCRETE FRAMING SYSTEM

Q

. Full description of structural system:

[on

. Cracking:

1. Significant Not Significant

2. Description of members affected, location, and type of cracking:

c. General condition:
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d. Rebar corrosion — check appropriate line:

1. None visible

Location and description of members affected and type cracking

2
3. Significant but patching will suffice
4

Significant — structural repairs required (describe):

e. Were samples chipped out for examination in spalled areas?

1. No

2. Yes, describe color, texture, aggregate, general quality:

f. Identify any concrete framing member with obvious overloading, overstress, deterioration, or excessive deflection
(provide location(s)):

10. WINDOWS, STOREFRONTS, CURTAINWALLS, AND EXTERIOR DOORS

a. Windows, Storefronts, and Curtainwalls:

1. Type (Wood, steel, aluminum, jalousie, single hung, double hung, casement, awning, pivoted, fixed, other):

2. Anchorage- type and condition of fasteners and latches:

3. Sealant —type of condition of perimeter sealant and at mullions:

4. Interiors seals —type and condition at operable vents:
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5. General condition — describe any repairs needed:

b. Structural Glazing on the exterior envelope of Threshold Building:

1. Previous inspection date:

2. Description of Curtainwall Structural Glazing and adhesive sealant:

3. Describe condition of system:

c. Exterior Doors:

1. Type (wood, steel, aluminum, sliding glass door, other):

2. Anchorage type and condition of fasteners and latches:

3. Sealant type and condition of sealant:

4. General condition:

5. Describe and repairs needed:

Yes

No

11. WOOD FRAMING

a. Type —fully describe if mill construction, light construction, major spans, trusses:
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b. Indicate condition of the following:
1. Walls:

2. Floors:

3. Roof member, roof trusses:

c. Note metal fitting i.e., angles, plates, bolts, split pintles, other, and note condition:

d. Joints — note if well fitted and still closed:

e. Drainage —note accumulations of moisture:

f. Ventilation — note any concealed spaces not ventilated:

g. Note any concealed spaces opened for inspection:

h. Identify any wood framing member with obvious overloading, overstress, deterioration, or excessive deflection:

12. BUILDING FAGADE INSPECTION (Threshold Building)

a. ldentify and describe the exterior walls and appurtenances on all sides of the building (cladding type, corbels, precast
appliques, etc.):
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b. Identify attachment type of each appurtenance type (Mechanically attached or adhered):

c¢. Indicate the condition of each appurtenance (Distress, settlement, splitting, bulging, cracking, loosening of metal
anchors and supports, water entry, movement of lintel or shelf angles, or other defects:

13. SPECIAL OR UNUSUAL FEATURES IN THE BUILDING

a. ldentify and describe any special or unusual features (i.e., cable suspended structures, tensile fabric roof, large
sculptures, chimney, porte-cochere, retaining walls, seawalls, etc.):

b. Indicate condition of special feature, its supports, and connections:
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ELECTRICAL SAFETY INSPECTION REPORT FORM

Inspection Firm or Individual Name:
Address:

Telephone Number:

Inspection Commenced Date: Inspection Completed Date:

No Repairs Required Repairs are required as outlined in the attached inspection report
Licensed Design Professional: Engineer Architect
Name:

License Number:

P.E. Specialized in Electrical Design: Yes No
Provide resume of qualifications upon request.

I am qualified to practice in the discipline in which | am hereby signing,

Signature: Date: Seal

This report has been based upon the minimum inspection guidelines for building safety inspection as listed in the Broward County Board of
Rules and Appeals’ Policy #05-05. To the best of my knowledge and ability, this report represents an accurate appraisal of the present
condition of the structure, based upon careful evaluation of observed conditions, to the extent reasonably possible.

1. DESCRIPTION OF STRUCTURE

a. Name on Title:

b. Street Address:

c. Legal Description:

d. Owner’s Name:

e. Owner’s Mailing Address:

f. Folio Number of Property on which Building is Located:

g. Building Code Occupancy Classification:

h. Present Use:

i. General Description, Type of Construction: Square Footage: Number of Stories:

j. Is this a Threshold Building per F.S. 553.71: Yes No

k. Special Features:
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|. Additional Comments:

2.

INSPECTIONS

a. Date of notice of required inspection:

b. Date(s) of actual inspection:

c. Name and qualifications of individual preparing report:

d. Are any electrical repairs required:

1.

2.

No - none Required:

Yes - required (Describe nature of repairs):

*** NOTE: Provide photographs as necessary to reflect relevant conditions and index appropriately ***

3. ELECTRIC SERVICE
a. Size: Voltage ( ); Amperage ( );
b. Main Service Protection ( amps): Fuse Breaker
c. Service Rating Amperage ( amps)
d. Phase: Three Phase Single Phase
e. Condition: Good Needs Repairs

Describe nature of repairs:
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4. SERVICE EQUIPMENT

a. Clearances:

Describe nature of repairs:

Good

Requires Repair

5. ELECTRIC ROOMS

a. Clearances:

Describe nature of repairs:

Good

Requires Repair

6. GUTTERS

a. Location:
Describe nature of repairs:

b. Taps and box fill:
Describe nature of repairs:

Good

Good

Requires Repair

Requires Repair
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7. ELECTRICAL PANELS

a. Panel # ( Good Needs Repairs
b. Panel # ( Good Needs Repairs
c. Panel # ( Good Needs Repairs
d. Panel # ( Good Needs Repairs
e. Panel # ( Good Needs Repairs
Describe nature of repairs:
8. BRANCH CIRCUITS
a. ldentified: Yes Must be identified
b. Conductors: Good Deteriorated Must be replaced
Describe nature of repairs:
9. GROUNDING OF SERVICE

Good

Comments:

Repairs Required
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10. GROUNDING OF EQUIPMENT

Good Repairs Required

Comments:

11. SERVICE CONDUITS/RACEWAYS

Good Repairs Required

Comments:

12. SERVICE CONDUCTOR AND CABELS

Good Repairs Required

Comments:

13. Effective July 1%, 2023.
GENERAL CONDUIT/RACEWAYS

Good Repairs Required

Comments:

14. FEEDER CONDUCTORS

Good Repairs Required

Comments:
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15. BUSWAYS

a. Location: Good Requires Repair
Describe nature of repairs:

16. Effective July 1*, 2023.
THERMOGRAPHY INSPECTION RESULTS (add sheets as required and pictures if needed).

Comments:

17. OTHER CONDUCTORS

Good Repairs Required

Comments:

18. EMERGENCY LIGHTING

Good Repairs Required

Comments:
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19. BUILDING EGRESS ILLUMINATION

Good Repairs Required

Comments:

20. FIRE ALARM SYSTEM

Good Repairs Required

Comments:

21. SMOKE DETECTORS

Good Repairs Required

Comments:

22. EXIT LIGHTS

Good Repairs Required

Comments:
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23. EMERGENCY GENERATOR

Good Repairs Required

Comments:

24. WIRING & CONDUIT AT ALL PARKING LOTS AND GARAGES

Good Repairs Required

Comments:

25. ALL PARKING LOT AND GARAGE LIGHTING

Good Repairs Required

Comments:

26. SWIMMING POOL WIRING

Good Repairs Required

Comments:
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27. WIRING TO MECHANICAL EQUIPMENT

Good

Comments:

Repairs Required

28. ADDITIONAL COMMENTS
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Milestone Inspections
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Ch. 2022-269 LAWS OF FLORIDA Ch. 2022-269

Section 3. Section 553.899, Florida Statutes, is created to read:

553.899 Mandatory structural inspections for condominium and coop-
erative buildings.—

(1) The Legislature finds that maintaining the structural integrity of a
building throughout its service life is of paramount importance in order to
ensure that buildings are structurally sound so as to not pose a threat to the
public health, safety, or welfare. As such, the Legislature finds that the
imposition of a statewide structural inspection program for aging condo-
minium and cooperative buildings in this state is necessary to ensure that
such buildings are safe for continued use.

(2) As used in this section, the terms:

(a) “Milestone inspection” means a structural inspection of a building,
including an inspection of load-bearing walls and the primary structural
members and primary structural systems as those terms are defined in s.
627.706, by a licensed architect or engineer authorized to practice in this
state for the purposes of attesting to the life safety and adequacy of the
structural components of the building and, to the extent reasonably possible,
determining the general structural condition of the building as it affects the
safety of such building, including a determination of any necessary
maintenance, repair, or replacement of any structural component of the
building. The purpose of such inspection is not to determine if the condition
of an existing building is in compliance with the Florida Building Code or the
firesafety code.

(b) “Substantial structural deterioration” means substantial structural

distress that negatively affects a building’s general structural condition and
integrity. The term does not include surface imperfections such as cracks,
distortion, sagging, deflections, misalignment, signs of leakage, or peeling of
finishes unless the licensed engineer or architect performing the phase one
or phase two inspection determines that such surface imperfections are a

sign of substantial structural deterioration.
(8) A condominium association under chapter 718 and a cooperative

association under chapter 719 must have a milestone inspection performed
for each building that is three stories or more in height by December 31 of the
year in which the building reaches 30 years of age, based on the date the
certificate of occupancy for the building was issued, and every 10 years
thereafter. If the building is located within 3 miles of a coastline as defined in
s. 376.031, the condominium association or cooperative association must
have a milestone inspection performed by December 31 of the year in which
the building reaches 25 years of age, based on the date the certificate of
occupancy for the building was issued, and every 10 years thereafter. The
condominium association or cooperative association must arrange for the
milestone inspection to be performed and is responsible for ensuring

compliance with the requirements of this section. The condominium
association or cooperative association is responsible for all costs associated
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with the inspection. This subsection does not apply to a single-family, two-
family, or three-family dwelling with three or fewer habitable stories above
ground.

(4) If a milestone inspection is required under this section and the

building’s certificate of occupancy was issued on or before July 1, 1992, the
building’s initial milestone inspection must be performed before December
31, 2024. If the date of issuance for the certificate of occupancy is not
available, the date of issuance of the building’s certificate of occupancy shall
be the date of occupancy evidenced in any record of the local building official.

(5) Upon determining that a building must have a milestone inspection,

the local enforcement agency must provide written notice of such required

inspection to the condominium association or cooperative association by
certified mail, return receipt requested.

(6) Within 180 days after receiving the written notice under subsection
(5), the condominium association or cooperative association must complete
phase one of the milestone inspection. For purposes of this section,
completion of phase one of the milestone inspection means the licensed

engineer or architect who performed the phase one inspection submitted the

inspection report by e-mail, United States Postal Service, or commercial
delivery service to the local enforcement agency.

(7) A milestone inspection consists of two phases:

(a) For phase one of the milestone inspection, a licensed architect or

engineer authorized to practice in this state shall perform a visual
examination of habitable and nonhabitable areas of a building, including
the major structural components of a building, and provide a qualitative
assessment of the structural conditions of the building. If the architect or
engineer finds no signs of substantial structural deterioration to any
building components under visual examination, phase two of the inspection,
as provided in paragraph (b), is not required. An architect or engineer who

completes a phase one milestone inspection shall prepare and submit an
inspection report pursuant to subsection (8).

(b) A phase two of the milestone inspection must be performed if any
substantial structural deterioration is identified during phase one. A phase
two inspection may involve destructive or nondestructive testing at the
inspector’s direction. The inspection may be as extensive or as limited as
necessary to fully assess areas of structural distress in order to confirm that

the building is structurally sound and safe for its intended use and to
recommend a program for fully assessing and repairing distressed and

damaged portions of the building. When determining testing locations, the
inspector must give preference to locations that are the least disruptive and
most easily repairable while still being representative of the structure. An
inspector who completes a phase two milestone inspection shall prepare and
submit an inspection report pursuant to subsection (8).

5
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(8) Upon completion of a phase one or phase two milestone inspection,
the architect or engineer who performed the inspection must submit a sealed
copy of the inspection report with a separate summary of, at minimum, the
material findings and recommendations in the inspection report to the
condominium association or cooperative association, and to the building
official of the local government which has jurisdiction. The inspection report

must, at a minimum, meet all of the following criteria:

(a) Bear the seal and signature, or the electronic signature, of the
licensed engineer or architect who performed the inspection.

b) Indicate the manner and type of inspection forming the basis for the
inspection report.

(¢) Identify any substantial structural deterioration, within a reasonable
professional probability based on the scope of the inspection, describe the
extent of such deterioration, and identify any recommended repairs for such
deterioration.

(d) State whether unsafe or dangerous conditions, as those terms are
defined in the Florida Building Code, were observed.

(e) Recommend any remedial or preventive repair for any items that are
damaged but are not substantial structural deterioration.

(f) Identify and describe any items requiring further inspection.

(9) The association must distribute a copy of the inspector-prepared

summary of the inspection report to each condominium unit owner or
cooperative unit owner, regardless of the findings or recommendations in the

report, by United States mail or personal delivery and by electronic
transmission to unit owners who previously consented to received notice

by electronic transmission; must post a copy of the inspector-prepared
summary in a conspicuous place on the condominium or cooperative

property; and must publish the full report and inspector-prepared summary
on the association’s website, if the association is required to have a website.

(10) A local enforcement agency may prescribe timelines and penalties
with respect to compliance with this section.

(11) A board of county commissioners may adopt an ordinance requiring

that a condominium or cooperative association schedule or commence
repairs for substantial structural deterioration within a specified timeframe

after the local enforcement agency receives a phase two inspection report;
however, such repairs must be commenced within 365 days after receiving
such report. If an association fails to submit proof to the local enforcement
agency that repairs have been scheduled or have commenced for substantial
structural deterioration identified in a phase two inspection report within
the required timeframe, the local enforcement agency must review and

determine if the building is unsafe for human occupancy.
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(12) The Florida Building Commission shall review the milestone
inspection requirements under this section and make recommendations, if
any, to the Legislature to ensure inspections are sufficient to determine the
structural integrity of a building. The commission must provide a written
report of any recommendations to the Governor, the President of the Senate,
and the Speaker of the House of Representatives by December 31, 2022.

(13) The Florida Building Commission shall consult with the State Fire
Marshal to provide recommendations to the Legislature for the adoption of
comprehensive structural and life safety standards for maintaining and
inspecting all types of buildings and structures in this state that are three

stories or more in height. The commission shall provide a written report of
its recommendations to the Governor, the President of the Senate, and the

Speaker of the House of Representatives by December 31, 2023.

Section 4. Subsections (25) through (30) of section 718.103, Florida
Statutes, are renumbered as subsections (26) through (31), respectively, and
a new subsection (25) is added to that section, to read:

718.103 Definitions.—As used in this chapter, the term:

(25) “Structural integrity reserve study” means a study of the reserve
funds required for future major repairs and replacement of the common
areas based on a visual inspection of the common areas. A structural
integrity reserve study may be performed by any person qualified to perform
such study. However, the visual inspection portion of the structural integrity
reserve study must be performed by an engineer licensed under chapter 471
or an architect licensed under chapter 481. At a minimum, a structural
integrity reserve study must identify the common areas being visually
inspected, state the estimated remaining useful life and the estimated

replacement cost or deferred maintenance expense of the common areas
being visually inspected, and provide a recommended annual reserve

amount that achieves the estimated replacement cost or deferred main-
tenance expense of each common area being visually inspected by the end of

the estimated remaining useful life of each common area.

Section 5. Paragraph (b) of subsection (7) and paragraphs (a), (¢), and (g)
of subsection (12) of section 718.111, Florida Statutes, are amended to read:

718.111 The association.—
(7) TITLE TO PROPERTY.—

(b) Subject to s. 718.112(2)(0) the—provisions—of-s—718:112(2)am), the
association, through its board, has the limited power to convey a portion of
the common elements to a condemning authority for the purposes of
providing utility easements, right-of-way expansion, or other public pur-
poses, whether negotiated or as a result of eminent domain proceedings.

(12) OFFICIAL RECORDS.—
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42 waiving reserve requirements or providing
43 reserves than required by law; revising rey. _renmci.cs
44 relating to using reserve funds or interest accrued on
45 reserve funds for certain purposes; revising
46 requirements for structural integrity reserve studies;
47 providing applicability; conforming provisions to
48 changes made by the act; amending s. 718.1255, F.S.;
49 revising the definition of the term "dispute";
50 specifying that certain disputes are not subject to
51 nonbinding arbitration and must be submitted to
52 presuit mediation; amending s. 718.113, F.S.; revising
53 requirements relating to maintenance, repair, and
54 replacement of common elements and condominium
55 property; amending s. 718.503, F.S.; revising the
56 documents developers are required to provide to
57 prospective buyers or lessees; requiring specified
58 disclosures relating to milestone inspections and
59 structural integrity reserve studies for certain
60 contracts entered into after a specified date;
61 amending s. 719.103, F.S.; revising the definition of
62 the term "structural integrity reserve study";
63 amending s. 719.104, F.S.; revising rights relating to
64 the official records of a cooperative association;
65 providing maintenance requirements for cooperative
66 associations; amending s. 719.106, F.S.; revising
67 cooperative association reserve account requirements;
68 revising requirements relating to waiving reserve
69 requirements or providing less reserves than required
70 by law; revising a prohibition on using reserve funds
71 or interest accrued on reserve funds for certain
72 purposes; revising requirements for structural
73 integrity reserve studies; providing applicability;
74 conforming provisions to changes made by the act;
75 amending s. 719.503, F.S.; revising the types of
76 documents developers are required to provide to
77 prospective buyers and lessees; requiring specified
78 disclosures relating to milestone inspections and
79 structural integrity reserve studies for certain
80 contracts entered into after a specified date;
81 amending ss. 558.002, 718.116, and 720.3085, F.S.;
82 conforming cross-references; reenacting s. 719.1255,
83 F.S., relating to alternative resolution of disputes,
84 to incorporate amendments made to s. 718.1255, F.S.,
85 in a reference thereto; reenacting ss. 718.501(1)(f)
86 and 719.501(1)(f), F.S., relating to the rulemaking
87 authority of the Division of Florida Condominiums,
88 Timeshares, and Mobile Homes of the Department of
89 Business and Professional Regulation; providing
90 effective dates.
91
92 Be It Enacted by the Legislature of the State of Florida:
93
94 Section 1. Paragraph (b) of subsection (1) of secti-=
95 468.4334, Florida Statutes, is amended to read:
96 468.4334 Professional practice standards; liabi.
97 (1)
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that is subject to s. 553.899, the community assc i anage
or the community association management firm must < _inpi, with
that section as directed by the board.

Section 2. Subsections (1) through (6), paragraph (b) of
subsection (7), and subsections (8), (9), (11), and (12) of
section 553.899, Florida Statutes, are amended to read:

553.899 Mandatory structural inspections for condominium
and cooperative buildings.

(1) The Legislature finds that maintaining the structura
integrity of a building throughout the life of the building i*s
sepyiee—1ife is of paramount importance in order to ensure that
buildings are structurally sound so as to not pose a threat to
the public health, safety, or welfare. As such, the Legislature
finds that the imposition of a statewide structural inspection
program for aging condominium and cooperative buildings in this
state is necessary to ensure that such buildings are safe for
continued use.

(2) As used in this section, the terms:

(a) "Milestone inspection"” means a structural inspection
a building, including an inspection of load-bearing elements
watls and the primary structural members and primary structural
systems as those terms are defined in s. 627.706, by an =&
tieensed architect licensed under chapter 481 or engineer
licensed under chapter 471 authorized to practice in this state
for the purposes of attesting to the life safety and adequacy o
the structural components of the building and, to the extent
reasonably possible, determining the general structural
condition of the building as it affects the safety of such
building, including a determination of any necessary
maintenance, repair, or replacement of any structural component
of the building. The purpose of such inspection is not to
determine if the condition of an existing building is in
compliance with the Florida Building Code or the firesafety
code. The milestone inspection services may be provided by a
team of professionals with an architect or engineer acting as a
registered design professional in responsible charge with all
work and reports signed and sealed by the appropriate qualified
team member.

(b) "Substantial structural deterioration™ means
substantial structural distress or substantial structural
weakness that negatively affects a building's general structura
condition and integrity. The term does not include surface
imperfections such as cracks, distortion, sagging, deflections,
misalignment, signs of leakage, or peeling of finishes unless
the licensed engineer or architect performing the phase one or
phase two inspection determines that such surface imperfections
are a sign of substantial structural deterioration.

(3) An _owner or owners of a building that is three stori.
or more in height that is subject, in whole or in part, to the
condominium or cooperative form of ownership as a residential
condominium asseciatioen under chapter 718 or and a residential
cooperative asseciatien under chapter 719 must have a milestone

inspection performed fer—each—building—thatis—threestori-~—or

mere—in—height by December 31 of the year in which the ! g
reaches 30 years of age, based on the date the certific.

occupancy for the building was issued, and every 10 yeags
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I the—builds P t odwithin—3—mil c s s
o fimed—s 376033+ o iatier e

eeeﬁePa%&ve—assee&a%&eﬁ—mﬂs%—have a milestone inspection must b
performed by December 31 of the year in which the building
reaches 25 years of age, based on the date the certificate of
occupancy for the building was issued, and every 10 years
thereafter. The milestone inspection report must be arranged by
a _condominium or cooperative association and any owner of any
portion of the building which is not subject to the condominium
or cooperative form of ownership. The owner or owners of the
building, including_the condominium association or cooperative

association,_are each must—arrange—for—themilestone—inspection
to—be—performed—and—is responsible for ensuring compliance with

the requirements of this section. The condominium association o
cooperative association is responsible for all costs associated
with the milestone inspection attributable to the portions of a
building_which the association is responsible to maintain under
the governing_documents of the association. This subsection doe
not apply to a single-family, two-family, or three-family
dwelling with three or fewer habitable stories above ground.

(4) If a milestone inspection is required under this
section and the building's certificate of occupancy was issued
on or before July 1, 1992, the building's initial milestone
inspection must be performed before December 31, 2024. The loca
enforcement agency may_extend the deadline for a building's
initial milestone inspection upon a showing of good cause by th
owner or owners of the building that the inspection cannot be
timely completed if the owner or owners have entered into a
contract with an architect or engineer to perform the milestone
inspection and the inspection cannot reasonably be completed
before the deadline or other circumstance to justify an
extension. If the date of issuance for the certificate of
occupancy is not available, the date of issuance of the
building's certificate of occupancy shall be the date of
occupancy evidenced in any record of the local building
official.

(5) Upon determining that a building must have a milesto
inspection, the local enforcement agency must provide written
notice of such required inspection to the condominium
association or cooperative association and to any other owner o
the building by certified mail, return receipt requested.

(6) Phase one of the milestone inspection must be comple
within 180 days after the owner or owners of the building
recelve Peee1v1ﬁg the written notlce under subsectlon (5)——%he

phase—eﬁe—e#—%he—mi}es%eﬁe—iHSﬁee%ieﬁ. For purposes of this

section, completion of phase one of the milestone inspection
means the licensed engineer or architect who performed the phas:
one inspection submitted the inspection report by e-mail, Unite
States Postal Service, or commercial delivery service to the
local enforcement agency.

(7) A milestone inspection consists of two phases:

(b) A phase two of the milestone inspection must b-~
performed if any substantial structural deterioration i¢
identified during phase one. A phase two inspection may e
destructive or nondestructive testing at the inspector;g
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219 its intended use and to recommend a program for f /o ssing
220 and repairing distressed and damaged portions of L= bu._uing.
221 When determining testing locations, the inspector must give
222 preference to locations that are the least disruptive and most
223 easily repairable while still being representative of the
224 structure. If a phase two inspection is required, within 180
225 days after submitting a phase one inspection report the
226 architect or engineer performing the phase two inspection must
227 submit a phase two progress report to the local enforcement
228 agency with a timeline for completion of the phase two
229 inspection. An inspector who completes a phase two milestone
230 inspection shall prepare and submit an inspection report
231 pursuant to subsection (8).
232 (8) Upon completion of a phase one or phase two mileston
233 inspection, the architect or engineer who performed the
234 inspection must submit a sealed copy of the inspection report
235 with a separate summary of, at minimum, the material findings
236 and recommendations in the inspection report to the condominium
237 association or cooperative association,_to any other owner of
238 the building, and to the building official of the local
239 government which has jurisdiction. The inspection report must,
240 at a minimum, meet all of the following criteria:
241 (a) Bear the seal and signature, or the electronic
242 signature, of the licensed engineer or architect who performed
243 the inspection.
244 (b) Indicate the manner and type of inspection forming t
245 basis for the inspection report.
246 (c) Identify any substantial structural deterioration,
247 within a reasonable professional probability based on the scope
248 of the inspection, describe the extent of such deterioration,
249 and identify any recommended repairs for such deterioration.
250 (d) State whether unsafe or dangerous conditions, as tho
251 terms are defined in the Florida Building Code, were observed.
252 (e) Recommend any remedial or preventive repair for any
253 items that are damaged but are not substantial structural
254 deterioration.
255 (f) Identify and describe any items requiring further
256 inspection.
257 (9) Within 3@ days after receiving_the applicable
258 inspection report, the condominium or cooperative association
259 must distribute a copy of the inspector-prepared summary of the
260 inspection report to each condominium unit owner or cooperative
261 unit owner, regardless of the findings or recommendations in th
262 report, by United States mail or personal delivery at the
263 mailing_address,_ property address, or any_other address of the
264 owner provided to fulfill the association's notice requirements
265 under chapter 718 or chapter 719, as applicable, and by
266 electronic transmission to the e-mail address or facsimile
267 number provided to fulfill the association's notice requirement
268 to unit owners who previously consented to receive notice by
269 electronic transmission; must post a copy of the inspector
270 prepared summary in a conspicuous place on the condominium or
271 cooperative property; and must publish the full report an-
272 inspector-prepared summary on the association's website e
273 association is required to have a website.
274

(11) A board of county commissioners or municipg} o n
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278 structural deterioration within a specified timef v r the
279 1local enforcement agency receives a phase two insp-.cici ireport
280 however, such repairs must be commenced within 365 days after
281 receiving such report. If an owner of the building asseciatien
282 fails to submit proof to the local enforcement agency that
283 repairs have been scheduled or have commenced for substantial
284 structural deterioration identified in a phase two inspection
285 report within the required timeframe, the local enforcement
286 agency must review and determine if the building is unsafe for
287 human occupancy.
288 (12) By December 31, 2024, the Florida Building Commissi.
289 shall adopt rules pursuant to ss. 120.536(1)_and 120.54 to
290 establish a building_safety program for the implementation of
291 this section within the Florida Building Code: Existing
292 Building. The building_inspection program must, at minimum,
293 include inspection criteria, testing protocols, standardized
294 inspection and reporting_forms that are adaptable to an
295 electronic format, and record maintenance requirements for the
296 local authority review—the milestone—inspectionrequirements
297 under—this—seetion—andmakerecommendationss—if—any;—to—the
298 : . : L. :
299
300
301
302 Representatives—byDecember315-2022.
303 Section 3. Paragraph (aa) of subsection (6) of section
304 627.351, Florida Statutes, is amended to read:
305 627.351 Insurance risk apportionment plans.
306 (6) CITIZENS PROPERTY INSURANCE CORPORATION.
307 (aa) Except as otherwise provided in this paragraph, the
308 corporation shall require the securing and maintaining of flood
309 insurance as a condition of coverage of a personal lines
310 residential risk. The insured or applicant must execute a form
311 approved by the office affirming that flood insurance is not
312 provided by the corporation and that if flood insurance is not
313 secured by the applicant or insured from an insurer other than
314 the corporation and in addition to coverage by the corporation,
315 the risk will not be eligible for coverage by the corporation.
316 The corporation may deny coverage of a personal lines
317 residential risk to an applicant or insured who refuses to
318 secure and maintain flood insurance. The requirement to purchas:
319 flood insurance shall be implemented as follows:
320 1. Except as provided in subparagraphs 2. and 3., all
321 personal lines residential policyholders must have flood
322 coverage in place for policies effective on or after:
323 a. January 1, 2024, for property valued at $600,000 or
324 more.
325 b. January 1, 2025, for property valued at $500,000 or
326 more.
327 c. January 1, 2026, for property valued at $400,000 or
328 more.
329 d. January 1, 2027, for all other personal lines
330 residential property insured by the corporation.
331 2. All personal lines residential policyholders
332 property insured by the corporation is located within
333

special flood hazard area defined by the Federal Emerg%EL,
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From: james.brady@bradyinfrared.com

To: Castronovo, Kenneth
Cc: adam.calabrese@bradyinfrared.com
Subject: RE: IR Requirements for Building recertifications
Date: Wednesday, March 1, 2023 4:43:44 PM
Attachments: imaqge001.png

image002.png

External Email Warning

This email originated from outside the Broward County email system. Do not reply, click links, or open
attachments unless you recognize the sender’s email address (not just the name) as legitimate and know
the content is safe. Report any suspicious emails to ETS Security by selecting the Phish Alert Report button.

HI Kenneth,

Thanks again for inviting me to present at the last committee meeting. | was not too encouraging
to see that the committee was not really behind requiring infrared inspections. Being a service
provider, | understand that asking people to spend money unnecessarily is not ethical, however, |
stand behind the benefits of infrared electrical surveys on any building, especially buildings that
have had minimum maintenance of their electrical systems and house full-time elderly
occupants. As you know, there was an electrical fire in Hallandale just last years that required
evacuation, and if you look at historical data, there have been more electrical fires that building
collapses. Also, | have had several requests in recent years in response to insurance companies
requiring an infrared electrical survey, before policies are renewed.  So, I am confident that the
infrared electrical survey will eventually make there way into best practice for building
inspections, especially older buildings. With that said, here are suggestions on modifying the
Miami-Dade IR inspections, if the committee still has interest.

e Increase building main ratings from 400Amps to 800Amp or 1000amp or 1200 Amps — |
don't think I would go much beyond 1200Amps.
e Do away with inspecting every junction box — the only ones | would recommend would be
splice boxes and line gutters found in most main electric and meter rooms
e Do away with timers and small electrical equipment
e What you want to include is
o Main Service Switches / Breakers
o Distribution Panels
o Power and Lighting Panels
o Dry-type transformers
o Meter Room Main Breakers and Breakers to residential panels
o Line Gutters
o Disconnects
e | would eliminate Residential Panels — unless the engineer would like to conduct a
sampling of units (10-15%)
e | would require baseline Infrared and Visual Images be taken of all equipment inspected
e | would suggest that equipment / breakers that are not under load be documented by
stating not inspected — no load. That way the reviewing engineer will be aware of load
conditions.
o A Level-ll certificate of the inspector (not the company owner) showing an issue date at
least 1 year prior to the inspection date — if Broward County is thinking of starting their IR
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program in July 2023 the Level-Il certificate should have an issue date of older than July
2022 and follow for each year thereafter (2024 — issue date 2023, etc.) so whoever is
inspecting would hold a Level-II certificate for at least a year prior to conducting an
inspection.

Regarding What Buyers of Infrared Services Should Consider

[e]

Ask for Level-Il certification that is at least 1 year issue date

Ask for 3 years of documented experience of IR scanning from employer

Ask to review final report to evaluate the completeness and professional presentation
Ask for referral of other buildings / re-certification projects they have completed

[e]

[e]

[e]

| think that should cover your bases. | understand that this is a big endeavor that Broward
County is considering, but through years of conducting these surveys | know they are truly high
value and will find problems in electrical system that visual inspections by an engineer or
electrician cannot find.

Please let me know if you need further assistance or participation moving forward.

Thank you;

James Brady
President | Level 11l Thermographer

Brady Infrared Inspections, Inc.

Mobile (772) 215-1614 | Office (772) 288-9884

james.brady@bradyinfrared.com
bradyinfrared.com

From: Castronovo, Kenneth <KCASTRONOVO@broward.org>
Sent: Monday, January 23, 2023 5:20 PM

To: james.brady@bradyinfrared.com

Subject: Re: IR Requirements for Building recertifications

Hi James

Thanks for the email.


mailto:james.brady@bradyinfrared.com
https://urldefense.com/v3/__http://bradyinfrared.com/__;!!DU4c0PqsyQ!wC2ub6sJ6uL6ClHRllpwSV4nHKch1VCZiM1VCZMUaBTUNWPSJnQM1PEIiTVqZCnW6WS5-a-eSGth4yl_77JQkM49JQVXRM8$

| will be in touch!

Sincerely.

Kenneth Castronovo

Chief Electrical Code Compliance Officer
Broward County Board of Rules and Appeals
954-765-4500 ex. 9888

From: james.brady@bradyinfrared.com <james.brady@bradyinfrared.com>
Sent: Monday, January 23, 2023 3:51 PM

To: Castronovo, Kenneth <KCASTRONOVO @broward.org>
Cc: adam.calabrese@bradyinfrared.com <adam.calabrese@bradyinfrared.com>
Subject: IR Requirements for Building recertifications

Hi Ken,
We spoke end of October last year regarding possible inclusion of IR scans of electrical
equipment for Broward Counties Building recertification program.

Has there been any movement on this — would you like to continue discussions to see if | can

assist.

Thank you;

James Brady
President | Level 11l Thermographer

Brady Infrared Inspections, Inc.

Mobile (772) 215-1614 | Office (772) 288-9884

james.brady@bradyinfrared.com
bradyinfrared.com

Under Florida law, most e-mail messages to or from Broward County employees or
officials are public records, available to any person upon request, absent an
exemption. Therefore, any e-mail message to or from the County, inclusive of e-malil
addresses contained therein, may be subject to public disclosure.
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From: Ered Nesbitt

To: Castronovo, Kenneth

Subject: Comments on Electrical Code
Date: Friday, March 3, 2023 9:36:54 AM
Attachments: US Fire Admin.pdf

External Email Warning

This email originated from outside the Broward County email system. Do not reply, click links, or open
attachments unless you recognize the sender’s email address (not just the name) as legitimate and know
the content is safe. Report any suspicious emails to ETS Security by selecting the Phish Alert Report button.

Ken - below are my comments on the electrical code. Sorry to be late getting these to you, but | have 3
days of down computer/internet. Also attached is a report from the US Fire Administration on the causes
of fires.

Fred

The US Fire Administration does not collect data on high-rise fires and their causes. They do have
data on residential fires that show most fires are caused by cooking. Electrical fires are a very low
percentage — and the specifics of the fires are not detailed.

In a conversation with Fort Lauderdale Fire Marshal Jeff Lucas, he stated that, “Most of the fires we
see are human error cooking fires. Overloaded gang plugs cause problems as well when too many
amps are pushed through the cheaper plugs. In some cases, larger breakers also are installed causing
wires to overheat and start fires. The electrical code is really getting on top of it, new construction
systems have lots of technology involved to eliminate or lower the instances of fires caused by
electricity.”

Based on my 22 years of experience on the Galt Mile — the conclusions from Jeff are accurate. Fires
and especially fire alarms occur when individuals are cooking, smoke comes from a cooking
(burning) and then the occupants open the apartment door to let the smoke out — setting off the
building’s general alarm, which notifies the fire department.

Given our discussion of Thermography Inspections, the costs and benefits, | do not support adding
this to the building code. | believe that any electrical engineer and inspector always has this at their
disposal if they feel it is needed and beneficial. We should not include this as a recommendation of
something they may utilize during a safety inspection, as it will become the norm to protect
themselves. A certified electrical inspector will know of this technology, know the benefits and
costs, and make an educated evaluation as to whether or not it is needed in the safety inspection.

Given the age of many of the buildings, it might be good to have an education program to make
them aware of the dangers of overloaded outlets and cheap plug, along with simply adding breakers
with the current wiring. Buildings could certainly cover these provisions in their Rules and
Regulations relating to renovations and electrical contractors coming to do work in the building.

Fred Nesbitt
954-881-2842
fnesbitt911 @gmail.com
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Executive Summary

The National Fire Data Center (NFDC) of the U.S. Fire Administration (USFA) periodically
publishes “Fire in the United States,” a statistical overview of the fires in the United States,
with the focus on the latest year in which data were available. This report provides the
fire service and others with information that motivates corrective action, sets priorities,
targets specific fire programs, serves as a model for state and local analyses of fire data,
and provides a baseline for evaluating programs.

The primary source of data is from the USFA's National Fire Incident Reporting System
(NFIRS). The National Fire Protection Association (NFPA) annual survey results, mortality
data from the National Center for Health Statistics (NCHS), data from state fire marshals’
offices or their equivalents, population data from the U.S. Census Bureau, and inflation
adjustments from the Bureau of Labor Statistics’ Consumer Price Index (CPI) are also used.
Because of the time it takes for states to submit data to the USFA from the thousands of
fire departments that participate in the NFIRS, then obtain corrections and edit the data,
and analyze and display the results, the publication lags behind the date of data collection.
Fortunately, the fire problem does not change very rapidly, so the data is usually quite
representative of the situation in the year of publication as well.

This 20th edition covers the 10-year period from 2008 to 2017, with a primary focus on
2017. The report addresses the overall national fire problem. Detailed analyses of the
residential and nonresidential fire problem, firefighter casualties, and other subsets of
the national fire problem are not included. These topic-specific analyses are addressed
as separate, stand-alone publications.

National problem

Fire departments in the U.S. responded to over 1.3 million fire incidents in 2017.2 Each
year, thousands of Americans die, tens of thousands of people are injured and property
losses reach billions of dollars as a result of the U.S. fire problem.

There are huge indirect costs of fire as well, including temporary lodging, lost business
revenues, medical expenses and psychological damage. To put this into context, the
annual losses from floods, hurricanes, tornadoes, earthquakes and other natural disasters
combined in the U.S. average just a fraction of those from fires.3 The public, the media
and local governments are generally unaware of the magnitude and seriousness of the
fire problem and how it affects individuals and their families, communities and the nation.

Annual deaths from fire in the U.S. were estimated at 12,000 in 1974, the year in which
the USFA was established. At that time, a goal was set for reducing this number by half
within a generation. This goal was met.# By 2012, estimates of civilian deaths were at their

'Only native NFIRS Version 5.0 data was used for NFIRS-based analyses. By Jan. 1, 2009, NFIRS 4.1 data was no
longer accepted by the system.

2NFPA. (2018). Fire loss in the United States during 2017.

3National Weather Service (NWS). (2018). Summary of national hazard statistics for 2017 in the United States.
Retrieved from http://www.nws.noaa.gov/om/hazstats/sum17.pdf.

“NFPA changed their estimation methodology in the mid-1970s. As a result, by 1977, the estimate of fire deaths
had already dropped to approximately 7,400 and rose the next year to 7,700. Nevertheless, it is fair to say that
the 50% reduction in fire deaths was achieved. National Commission on Fire Prevention and Control. (1973).
America burning: The report of the national commission on fire prevention and control. Washington, DC: Author.

executive summory. | R






lowest level (2,855). Over recent years, trends in fire deaths have increased. By 2017, the
estimate of fire deaths was 3,400 — 19% higher than it was in 2012, but comparable to
the estimate in 2007 when the number of fire deaths was 3,430.>¢

Table 1 presents 10-year fire and fire-loss rate trends. Fires per million population reached
a new low in 2013, continuing the downward trend. Although the trend in the fire death
rate (deaths per million population) increased 2% from 2008 to 2017, it is still less than a
third of what it was in the late 1970s.” While dollar loss per capita increased 12% over the
10 years, injuries per million population continued to decline.

Table 1. Fire and fire loss rate trends (2008-2017)
Loss measure 10-year trend (percent)

Fires per million population -12.3
Deaths per million population 24
Injuries per million population -21.2
Dollar loss/capita* 1.9

Sources: NFPA, CPl and U.S. Census Bureau.
*The 2008 to 2016 dollar-loss values were adjusted to 2017 dollars.

Regional and state profiles

The fire problem varies from region to region and state to state because of variations
in climate, socioeconomic status, education, demographics and other factors. In 2017,
four states (Alaska, Arkansas, South Dakota and West Virginia) had fire death rates that
exceeded 20 deaths per million population. The District of Columbia and 22 states, mostly
situated in the Southeast and Midwest, had death rates between 11.3 and 20 deaths per
million population. Additionally, 21 states had fire death rates at or below the national
fire death rate — 11.2 deaths per million population.? Ten states, mostly largely populated
states, accounted for 49% of the national total fire deaths. Unless their fire problems are
significantly reduced, the national total will be difficult to lower.

Residences and other properties

Over the years, there has been little change in the proportion of fires, deaths, injuries and
dollar loss reported to the NFIRS by the type of property involved. In terms of numbers of
reported fires, the largest category continued to be outside fires (43%) — in fields, vacant
lots, trash, etc. Residential and nonresidential structure fires together constituted 38% of
fires, with residential structure fires outnumbering nonresidential structure fires by over 3
to 1. What may be surprising was the large proportion of vehicle fires. In fact, approximately
1 out of every 7 fires to which fire departments responded involved a vehicle.

SUSFA. (2009). Fire in the United States (2003-2007) (15th ed.). Retrieved from https://www.usfa.fema.gov/
downloads/pdf/publications/fa_325.pdf.

5The NFPA estimated fire deaths to be 3,400 in 2017. For the same year, the National Center for Health Statistics
(NCHS) mortality data reflected 3,645 fire deaths. For 2017, the NCHS mortality data suggest that fire deaths
may be 7.2% higher than the NFPA estimate of fire deaths.

"The fire death rate used throughout this edition of Fire in the United States, however, reflects the number of fire
deaths (3,645) from the 2017 NCHS mortality data. This death rate is 11.2 fire deaths per million population. In 1979,
the fire death rate was 34.8 deaths per million population, as cited in USFA's America Burning Revisited, 1987, p. 15.
8This analysis includes only states where fire death rates were computed. Fire death rates were not computed
for Delaware, Rhode Island and Wyoming due to very small numbers of fire deaths (fewer than 10 deaths).
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By far, the largest percentage of reported deaths — 78% in 2017 — occurred on residential
properties, with the majority of these on one- and two-family properties. Vehicles
accounted for the second largest percentage of fire deaths at 15%. Great attention is
given to large, multiple-death fires in public places, such as hotels, nightclubs and office
buildings; however, fires that kill 10 or more people are few in number and constitute
only a small portion of overall fire deaths. Furthermore, public properties are generally
required by local codes to have built-in fire suppression systems. The area with the largest
problem is most commonly overlooked — in people’s homes. Prevention efforts continue
to focus on home fire safety.

Only 3% of the 2017 fire deaths occurred in nonresidential commercial and public
properties. Outside and other miscellaneous fires, including wildfires, were also a small
factor (4% combined) in fire deaths.

The picture was generally similar for fire injuries, with 76% of all reported injuries occurring
on residential properties. The remaining fire injuries were distributed across the other
property types — nonresidential properties, 8%; vehicles, 7%; and outside and other fires,
9% combined.

The picture changes somewhat for dollar loss. While residential properties were the
leading property type for dollar loss, nonresidential properties played a considerable
role. These two general property types accounted for 81% of all reported dollar loss. The
proportion of dollar loss from outside fires, however, may be understated because the
destruction of trees, grass, etc., is often given zero value in fire incident reports if it is not
commercial cropland or timber.

Causes of fires and fire losses

Residential

At 52%, cooking was the leading cause of residential building fires. Heating caused another
9%. These percentages (and those that follow) are adjusted, which proportionally spreads
the unknown causes over the other 15 cause categories.

The leading causes of residential fatal fires were other unintentional or careless actions
at 17%, cause under investigation at 14%, intentional actions at 13%, and smoking at
12%. These four causes accounted for more than half of the residential fatal fires. The
cause category “other unintentional or careless actions” includes the misuse of materials
or products, abandoned or discarded materials or products, heat source too close to
combustibles, and other unintentional actions.

The leading cause of residential fires that resulted in injuries was cooking (32%). Cooking
was, by far, the leading cause of fires resulting in dollar loss at 27%, followed by electrical
malfunction and other unintentional or careless actions (12% each).

Nonresidential

For nonresidential building fires, cooking was the leading cause of fires (30%), followed
by other unintentional or careless actions (11%). The leading causes of fires resulting in
dollar loss in nonresidential buildings were other unintentional or careless actions (14%),
cooking (12%), and electrical malfunctions (12%).
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Vehicle

Unintentional actions were the leading cause of fires and fires resulting in dollar loss
in vehicles (38% and 37%, respectively). Failure of equipment or heat source, at 20%,
was the second leading cause of vehicle fires. In 24% of vehicle fires, the causes were
undetermined after the investigations.

Qutside

Unintentional actions were the leading cause of fires and fires resulting in dollar loss in
outside fires (42% and 40%, respectively). In 27% of outside fires and 25% of outside fires
resulting in dollar loss, causes were undetermined after the investigations.

Other

Just as with vehicle and outside fires, unintentional actions were the leading cause of other
fires and fires resulting in dollar loss (45% and 48%, respectively). Failure of equipment
or heat source was the second leading cause of other fires (19%) and other fires resulting
in dollar loss (24%).

Race, age and gender characteristics of victims

Fire casualties affect all groups and races, rich and poor, Northern and Southern, urban
and rural. But the problem is greater for some groups than for others. Males, African
Americans and American Indians/Alaskan Natives had higher fire death rates than the
national average. African Americans constituted a large and disproportionate share of total
fire deaths, accounting for 19% of fire deaths in 2017, but only 13% of the U.S. population.

Males were 1.6 times more likely to die in fires than females. The percentage of female
fire deaths in the 65 and older age group accounted for 42% of all female fire deaths. Male
fire deaths, by contrast, were highest for those adults ages 55 to 64, accounting for 21%
of male fire deaths.

People with limited physical and cognitive abilities, especially older adults (ages 65 and
older), are at a higher risk of death from fire than other groups. Older adults accounted
for 40% of all fire deaths and 15% of estimated fire injuries in 2017.

The majority of fire-related injuries occurred in adults ages 20 to 64. This age group
accounted for 69% of the fire injuries in 2017. Males ages 20 to 24 and 30 to 59 had a
higher proportion of injuries than females, while older adult females had more injuries
than older adult males.

As baby boomers enter retirement age, the demographic profile of the U.S. is expected to
change dramatically. Over the coming decades, the older population will increase, and a
corresponding increase in fire deaths and injuries among older adults is likely.

In the past, children ages 4 and younger were also considered to be at a high risk of death
from fire; however, data indicate that the trend is changing. In 2017, the relative risk of
children ages 4 and younger dying in a fire was 40% less than that of the general population.
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Conclusions

Over the years, the USFA has contributed to remarkable progress in reducing the adverse
effects of fire on the U.S. It is likely that several factors continue to contribute to this progress:

© Smoke alarms, which have become nearly universal. The USFA continues to partner
with other government agencies and fire service entities to improve and develop new
smoke alarm technologies.

© Sprinklers, which quickly combat incipient fires, especially in nonresidential and
multifamily buildings. There are major movements in the U.S. fire service to require or
facilitate use of sprinklers in all new homes, which could improve the use of residential
sprinklers in the future.

© Fire codes, which have been strengthened.

© Construction techniques and materials, which have been developed specifically for
fire prevention.

© Public education at the community, county, state and federal levels.
© Improved firefighter equipment and training.

Despite the progress in the reduction of fires in the U.S., there is still a need to continue
the work of lessening the fire problem. Although there is an overall reduction in the
numbers of fires and civilian fire injuries, the U.S. is seeing a rise in the trend of the overall
numbers of civilian fire deaths; however, the numbers of deaths are generally lower than
or comparable to what they were 10 years earlier. Although certain demographic groups
remain at high risk, potentially driven by socioeconomic conditions, children ages 4 and
younger are no longer a statistically high-risk group.

Specific areas that continue to be of concern:
© The elderly remain at high risk of death from fire.

© The focus for fire injury prevention should be on adults ages 25 to 64 and those ages
80 to 84.

© Males, African Americans and American Indians/Alaskan Natives remain at a higher
risk of death from fire than the general population.

© Outside/Wildland fires.

In addition to the areas of concern listed above, data challenges still exist. Many records
submitted to the NFIRS by participating fire departments provide either incomplete or
no information in some of the fields. Additionally, in preparing this report, it is assumed
that participating fire departments have reported 100% of their fire incidents; however,
this is not always the case. The completeness of all the information in the NFIRS modules
and the improvement of data quality will contribute to the refinement and confidence
level of future analyses.

With continued enhancements to the NFIRS, data collection and data quality efforts
continue to improve. If we understand the relative importance of the factors that lessen
the fire problem, resources can be better targeted to have the most impact.
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Prevention and other resources

The USFA develops and delivers fire prevention and safety education programs in partnership
with other federal agencies, the fire and emergency response community, the media, and
safety interest groups. The USFA also works with public and private groups to promote and
improve fire prevention and life safety through research, testing and evaluation.

© The USFA's outreach materials and educational programs are available at https://www.
usfa.fema.gov/prevention.

© Smoke alarm information on technologies, performance, disposal and storage,
training bulletins, and public education and outreach materials is available at https://
www.usfa.fema.gov/prevention/technology/smoke_fire_alarms.html. The USFA's
position statement on smoke alarms is available at https://www.usfa.fema.gov/about/
smoke_alarms_position.html.

© Residential sprinkler information on costs and benefits, performance, training
bulletins, and public education and outreach materials is available at https:/www.
usfa.fema.gov/prevention/technology/home_fire_sprinklers.html. The USFA's position
statement on residential sprinklers is also available at https://www.usfa.fema.gov/
about/sprinklers_position.html.

© The USFA sponsors research and conducts studies to support emergency responder
health and safety and help fire departments prepare for and respond to fire, natural
disasters, nonfire emergencies, and other threats and vulnerabilities. Information on
fire department operations, management and safety is available at https://www.usfa.
fema.gov/operations.

Provide feedback on this report.

_ Fire in the United States 2008-2017
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Fire in the United States 2008-2017
20th Edition

Introduction

In 1973, the president's Commission on Fire Prevention and Control published “America
Burning.” This document was the first in-depth discussion of this country’s fire problem.
The report prompted a national awareness about the depth of the fire problem and the
need for prevention efforts. By 1987, when a second commission was assembled, much
progress had been made toward addressing the nation’s fire problem. Among other
objectives, “America Burning Revisited” redefined the strategies needed to further reduce
loss of life and property to fire.

This report is a statistical portrait of fire in the U.S. It is intended for use by a wide
audience, including the fire service, the media, researchers, industry, government agencies
and the general public. The report focuses on the national fire problem with emphasis on
the magnitude and trends of the fire problem, the causes of fires, where they occur, and
whom fire impacts.

This document is the 20th major edition of “Fire in the United States” published by the
USFA. It covers the 10-year period from 2008 to 2017, with a primary focus on 2017.

Organization of report

This report presents an overview of the national fire problem in terms of estimates of the
total numbers of fires, deaths, injuries and dollar loss (the four principal measures used
to describe the fire problem), as well as 10-year trends. It also provides an overview and
10-year trends of building fires and losses (i.e., residential and nonresidential). Trends
in vehicle and other mobile properties as well as outside and other properties are also
analyzed. Additionally, the report covers causes of fires and fires resulting in losses, as
well as fire casualties in terms of death and injury rates and relative risk.

Finally, the last section of the reportincludes detailed descriptions of the data sources and
data analysis methodologies used in this edition. Two appendices follow this section to
include acronyms and a list of previous editions of the “Fire in the United States” reports.
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The National Fire Problem

Fire departments in the U.S. responded to over 1.3 million fire incidents in 2017.° Each year,
thousands of Americans die, tens of thousands of people are injured, and property losses
reach billions of dollars as a result of the U.S. fire problem. There are huge indirect costs
of fire as well, including temporary lodging, lost business revenues, medical expenses and
psychological damage. To put this in context, the annual losses from floods, hurricanes,
tornadoes, earthquakes and other natural disasters combined in the U.S. average just a
fraction of those from fires.”®

Fires and losses (10-year trends, 2008 to 2017)

Over the 10 years from 2008 to 2017, the U.S. had an annual average estimate of 1,344,100
fires resulting in 3,190 civilian deaths, 16,225 civilian injuries, and $14.7 billion in direct
property loss each year." In terms of estimates of fires, fire deaths and fire injuries, the
estimates are lower than they were 10 years ago. When the USFA was established in 1974,
annual fire deaths were estimated at 12,000. The goal was to reduce deaths by 50% within
25 years; that goal was met.'? By 2012, estimates of civilian fire deaths were at their lowest
level (2,855). Over recent years, however, trends in fire deaths have increased. By 2017, the
estimate of fire deaths was 3,400 — 19% higher than it was in 2012, but still comparable
to the estimate in 2007 when the number of fire deaths was 3,430."

Figure 1 shows the 10-year trends for all fires and losses from 2008 to 2017. Fires declined
by 6% over the 10 years. Trends in fire-related injuries also declined by 16%. Trends in fire-
related deaths and dollar loss (when adjusted for inflation), however, increased by 10% and
21%, respectively. The large increase in the dollar loss trend is partially attributed to the
increase in the 2017 dollar loss estimate which reflects the Northern California wildfires
with an estimated property loss of $10 billion.’* By excluding this outlier, the 10-year trend
in dollar loss declined by 14%.

°NFPA. (2018). Fire loss in the United States during 20177.

""NWS. (2018). Summary of national hazard statistics for 2017 in the United States. Retrieved from http://www.
nws.noaa.gov/om/hazstats/sum17.pdf.

"Annual average estimates are based on NFPA estimates of fires, deaths, injuries and dollar loss. Fires are
rounded to the nearest 100, deaths to the nearest five, injuries to the nearest 25, and dollar loss to the nearest
billion dollars. The 2008 to 2016 dollar-loss estimates were adjusted to 2017 dollars.

2The NFPA changed their estimation methodology in the mid-1970s. As a result, by 1977, the estimate of fire
deaths had already dropped to approximately 7,400 and rose the next year to 7,700. Nevertheless, it is fair to
say that the 50 percent reduction in fire deaths was achieved. National Commission on Fire Prevention and
Control. (1973). America burning: The report of the national commission on fire prevention and control. Washington,
DC: Author.

BUSFA. (2009). Fire in the United States (2003-2007) (15th ed.). Retrieved from https://www.usfa.fema.gov/
downloads/pdf/publications/fa_325.pdf.

“For 2017, the $23 billion in direct property loss estimate includes a $10 billion loss in the Northern California
wildfires. NFPA. (2018). Fire loss in the United States during 2017.
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Figure 1. Fires and fire losses (2008-2017)
Fires (in thousands)
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Figure 1. Fires and fire losses (2008-2017) — continued

Injuries
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) )
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Sources: NFPA and CPI.
Note:  Thelarge increase in the dollar loss trend is partially attributed to the increase in the 2017 dollar loss estimate which
reflects the Northern California wildfires with an estimated property loss of $10 billion.
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Fire loss rates (2008-2017)

Figure 2 shows the 10-year trends in the rates per million population for all fires and
associated losses from 2008 to 2017. Fires per million population reached a low in 2013, but
increased in 2014 and 2015, then declined again through 2017. Still, in 2017, the fire death
rate was less than a third of what it was in the late 1970s." Fires and injuries per million
population continued to decline by 12% and 21%, respectively, while deaths per million
population and dollar loss per capita (when adjusted for inflation) increased 2% and 12%,
respectively, over the 10 years. When excluding the loss from the 2017 Northern California
wildfires, the trend in the dollar loss per capita declined by 20% (adjusted for inflation).'®

Figure 2. Fire loss rates (2008-2017)
Fires per million population Fires per million
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—— Fires Year Value
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®In 1979, the fire death rate was 34.8 deaths per million population as cited in USFA's America Burning Revisited,
1987, p. 15.

®For 2017, the $23 billion in direct property loss estimate includes a $10 billion loss in the Northern California
wildfires. NFPA. (2018). Fire loss in the United States during 2017.
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Figure 2. Fire loss rates (2008-2017) — continued
Fire injuries per million population Injuries
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Sources: NFPA, CPl and U.S. Census Bureau.
Note:  The large increase in the dollar loss per capita trend is partially attributed to the increase in the 2017 dollar loss
estimate which reflects the Northern California wildfires.
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Types of properties where fires occur

This section describes the proportions of the fire problem by general property type:
residential structures, nonresidential structures, vehicles, outside properties, and other
or unknown properties.

Fires and fire losses by general property type (2017)

Figure 3 describes the proportions of the fire problem in 2017 by general property type.
Over the years, there has been little change in the proportion of fires, deaths, injuries
and dollar loss reported to NFIRS by the type of property involved. In terms of numbers
of reported fires, the largest category continued to be outside fires (43%) — in fields,
vacant lots, trash, etc. Residential and nonresidential structure fires together constituted
38% of fires, with residential structure fires outnumbering nonresidential structure fires
by over 3-to-1. What may be surprising was the large percentage of vehicle fires. In fact,
approximately 1 out of every 7 fires which fire departments responded to involved a vehicle.

The largest percentage of reported deaths by far — 78% in 2017 — occurred on residential
properties, with the majority of these on one- and two-family properties. Vehicles
accounted for the second largest percentage of fire deaths at 15%. Only 3% of the 2017 fire
deaths occurred in nonresidential commercial and public properties. Outside and other
miscellaneous fires, including wildfires, were also a small factor in fire deaths (4% combined).

Great attention is given to large, multiple-death fires in public places, such as hotels,
nightclubs and office buildings; however, fires that kill 10 or more people are few in
number and constitute only a small portion of overall fire deaths. Furthermore, public
properties are generally required by local codes to have built-in fire suppression systems.
The area with the largest problem is most commonly overlooked — in people’s homes. As
a result, prevention efforts continue to focus on home fire safety.

The picture was generally similar for fire injuries, with 76% of all reported injuries occurring
on residential properties. The remaining fire injuries were distributed across the other
property types — nonresidential properties, 8%; vehicles, 7%; and outside and other fires,
9% combined.

The picture changes somewhat for dollar loss. While residential properties were the
leading property type for dollar loss, nonresidential properties played a considerable
role. These two general property types accounted for 81% of all reported dollar loss. The
proportion of dollar loss from outside fires, however, may be understated because the
destruction of trees, grass, etc., is often given zero value in fire incident reports if it is not
commercial cropland or timber.
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Figure 3. Fires and fire losses by general property type (2017)
Fires by general property type (2017)
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Figure 3. Fires and fire losses by general property type (2017) — continued
Fire dollar loss by general property type (2017)
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Source: NFIRS.
Note: Totals may not add up to 100% due to rounding.

Fire casualties and dollar loss per fire by general property type (2017)

Figure 4 shows reported fire deaths and injuries per 1,000 fires and dollar loss per fire in
2017 by general property type: residential structures, nonresidential structures, vehicles,
outside properties, and other or unknown properties. These indicators represent the
severity of fires, but they are somewhat ambiguous because they can increase if there are
more casualties or damage per fire (the numerators) or if fewer minor fires are reported
(the denominators).

Residential fires had the highest numbers of deaths and injuries per 1,000 fires — another
important reason for prevention programs to focus on home fire safety. Nonresidential
structure fires had the highest dollar loss per fire.

Figure 4. Fire casualties and dollar loss per fire by general property type (2017)
Fire deaths per 1,000 fires (2017)
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Figure 4. Fire casualties and dollar loss per fire by general property type (2017) —

continued
Fire injuries per 1,000 fires (2017)
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Source: NFIRS.

Buildings and other properties

This section provides an overview of the fire problem in buildings, vehicles, and other
mobile properties over the 10-year period from 2008 to 2017.

Buildings

The analysis of building fires is presented in two major sections: residential (including
one- and two-family dwellings, multifamily dwellings, and other residential buildings) and
nonresidential (including industrial and commercial properties, institutions, educational
establishments, mobile properties, and storage properties).
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Residential building fires and losses

The term “residential buildings” includes what are commonly referred to as “homes,”
whether they are one- and two-family dwellings or multifamily buildings. It also includes
manufactured housing, hotels and motels, residential hotels, dormitories, assisted
living facilities, and halfway houses (residences for formerly institutionalized individuals
(mentally impaired patients, drug addicts or convicts) that are designed to facilitate their
readjustment to private life). The term “residential buildings” does not include institutions,
such as prisons, nursing homes, juvenile care facilities, or hospitals, though many people
may reside in them for short or long periods of time.

The residential building portion of the fire problem continues to account for the vast
majority of civilian casualties. National estimates show that, on average from 2008 to
2017, 97% of residential structure fires, 98% of associated deaths, 98% of injuries, and
97% of dollar losses occurred in residential buildings. Because the majority of structure
fires and losses occurred in buildings, the remainder of the residential analyses will focus
on building fires and their associated losses.

All residential buildings

Overall, residential buildings include one- and two-family, multifamily, and other
residential buildings."” Annually, from 2008 to 2017, there were an estimated 371,200
residential building fires. Because these fires resulted in an annual average of 2,610 civilian
deaths, 12,375 injuries, and $7.7 billion in property loss (adjusted to 2017 dollars) over the
10 years, the fire problem in U.S. residences is of significant concern.'®

Figure 5 shows the 10-year trends for the overall residential building fires and losses. From
2008 to 2017, trends in residential building fires and losses showed a 2% increase in fires,
an 8% increase in deaths, a 19% decrease in injuries, and a 13% decrease in dollar loss.

7The USFA's three topical reports that explore facets of the residential building fire problem, Residential Building
Fires (2013-2015), One- and Two-Family Residential Building Fires (2013-2015), and Multifamily Residential Building
Fires (2013-2015), are available at https://www.usfa.fema.gov/data/statistics/reports.

'8The USFA's Residential Building Fires Estimate Summary Series (2008 to 2017) is available at https://www.usfa.fema.gov/
downloads/pdf/statistics/res_bldg_fire_estimates.pdf. To download an Excel file of residential building fire and
fire loss estimates by property use and cause, visit https://www.usfa.fema.gov/data/statistics/order_download_
data.html (located under the section “Download select data sets”). Note: The 2016 fire dollar-loss estimate for
residential buildings used in this document was revised based on an updated release of 2016 NFPA dollar-loss
estimates (NFPA Errata No.: FLX10-September 2017_01) and does not match the estimate published in the
2008-2017 Fire Estimate Summary series for 2016.

I - i e United States 2008-2017




https://www.usfa.fema.gov/data/statistics/reports

https://www.usfa.fema.gov/downloads/pdf/statistics/res_bldg_fire_estimates.pdf

https://www.usfa.fema.gov/downloads/pdf/statistics/res_bldg_fire_estimates.pdf

https://www.usfa.fema.gov/data/statistics/order_download_data.html

https://www.usfa.fema.gov/data/statistics/order_download_data.html



Figure 5. Trends in residential building fires and fire losses (2008-2017)
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Figure 5. Trends in residential building fires and fire losses (2008-2017) — continued
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One- and two-family residential buildings

One- and two-family dwellings are where 75% of the people in the U.S. reside.”” The
residential building fire profile is, therefore, dominated by this category. One- and
two-family residential buildings include detached dwellings, manufactured homes, mobile
homes not in transit and duplexes.

From 2008 to 2017, one- and two-family residential building fires accounted for 65% of
all residential building fires and dominated the overall residential building fire profile.
Trends in one- and two-family dwellings showed a 3% decrease in fires, an 11% increase
in deaths, a 22% decrease in injuries, and an 18% decrease in dollar loss from 2008 to
2017 (Figure 6).2°

Figure 6. Trends in one- and two-family residential building fires and fire losses

(2008-2017)
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“The U.S. Census Bureau shows that, in 2017, 76.1% of occupied housing units were one-unit attached and
detached structures or mobile homes (92.5 million), U.S. Department of Housing and Urban Development
and U.S. Census Bureau, 2017 American Housing Survey — Table Creator, select “2017 (Year) General
Housing (Table); Units by Structure Type (Variable 1),” https://www.census.gov/programs-surveys/ahs/data/
interactive/ahstablecreator.html#?s_areas=a00000&s_year=n2017&s_tableName=Table1&s_byGroup1=a3&s_
byGroup2=a1&s_filterGroup1=t1&s_filterGroup2=g1&s_show=S (accessed Sept. 5, 2019). Household size was
estimated at 2.65 people per household (https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.
xhtmI?pid=ACS_17_1YR_DPO02& prodType=table, Selected Social Characteristics in the U.S., 2017 American
Community Survey 1-Year Estimates). Thus, 92.5 million housing units x 2.65 people per household = 245.1
million people. With the 2017 U.S. population given as 325.1 million, (https://www.census.gov/data/tables/time-
series/demo/popest/2010s-national-total.html#par_textimage_2011805803, Table 1. Annual Estimates of the
Resident Population for the U.S., Regions, States, and Puerto Rico: April 1, 2010, to July 1, 2018 (NST-EST2018-01)),
approximately 75.4% of the population lived in what the NFIRS defines as one- and two-family housing.

The 2016 fire dollar-loss estimate for one- and two-family residential buildings used in this document was
revised based on an updated release of 2016 NFPA dollar-loss estimates (NFPA Errata No.: FLX10-September
2017_01) and does not match the estimate published in the 2008-2017 Fire Estimate Summary series for 2016.
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Figure 6. Trends in one- and two-family residential building fires and fire losses
(2008-2017) — continued

One- and two-family residential building Deaths

fire deaths Year Value

2008 2,160

5500 2009 1,965
2010 2,025
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200 - -8 - Trend 10-year 11.1%

trend (%)
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One- and two-family residential building Injuries
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Figure 6. Trends in one- and two-family residential building fires and fire losses
(2008-2017) — continued

One- and two-family residential building Dollar loss

fire dollar loss (in millions of dollars)” (millions of dollars)

$8,000.0 *Adjusted to 2017 dollars
$7.000.0 Year Value
2008 $7,011
$6,000.0 2009 $6,513
$5.000.0 2010 $5,941
2011 $5,593
$4,000.0 2012 $5,907
2013 $5,464

$3,000.0
2014 $5,386
$2,000.0 —i—Fire dollar loss 2015 35,473
o - Trend 2016 $5,876
$1,000.0 2017 $5,501
$0.0 T T T T T T T T T | 10-year -18.1%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 trend (%)

Sources: NFIRS, NFPA and CPI.

Multifamily residential buildings

Multifamily residential buildings include structures such as apartments, town houses,
row houses, condominiums and other tenement properties. Many multifamily dwellings
are rental properties, which often fall under more stringent fire prevention statutes and
tend to be regulated by stricter building codes. From 2008 to 2017, multifamily residential
building fires accounted for 29% of all residential building fires responded to by fire
departments across the nation.

From 2008 to 2017, trends in multifamily dwellings showed an 8% increase in fires, a 3%
decrease in deaths, a 13% decrease in injuries, and an 18% increase in dollar loss (Figure
7).2"In 2017, there were four multifamily residential building fires reported to NFIRS with
total dollar losses exceeding $20 million each that contributed to the increase in dollar loss.

"The 2016 fire dollar-loss estimate for multifamily residential buildings used in this document was revised
based on an updated release of 2016 NFPA dollar-loss estimates (NFPA Errata No.: FLX10-September 2017_01)
and does not match the estimate published in the 2008-2017 Fire Estimate Summary series for 2016.
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Figure 7. Trends in multifamily residential building fires and fire losses
(2008-2017)
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Figure 7. Trends in multifamily residential building fires and fire losses
(2008-2017) — continued

Multifamily residential building fire injuries Injuries
Year Value
2008 4,200
4,000 2009 4,050
2010 4,250
2011 4,450
3,000 o —
2013 3,975
2,000 2014 4,100
2015 3,825
1,000 ——— Fire injuries 2016 3,625
= == = Trend 2017 3,800
10-year 12.7%
0 ! trend (%)

| | | | | | | | |
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Multifamily residential building fire Dollar loss
dollar loss (in millions of dollars)* (millions of dollars)
$2500.0 *Adjusted to 2017 dollars
Year Value
$2000.0 2008 $1,532
2009 $1,411
2010 $1,230
$1500.0 2011 $1,337
2012 $1,323
$1000.0 2013 $1,391
2014 $1,390
$500.0 === Fire dollar loss 5812 :I’SZHS
= == = Trend -
2017 $1,982
$0.0 — T T T T 10-year 17.9%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 trend (%)

Sources: NFIRS, NFPA and CPI.
Note:  In 2017, there were four multifamily residential building fire incidents reported to NFIRS with total dollar losses
exceeding $20 million each that contributed to the increase in dollar loss.
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Other residential buildings

Other residential buildings include rooming houses, dormitories, residential hotels,
halfway houses, hotels and motels, and miscellaneous and unclassified buildings
reported as residences. This category does not include nursing homes, prisons or other
institutions; these categories are addressed as part of nonresidential buildings. Trends
in other residential buildings showed a 27% increase in fires, a 4% increase in deaths, a
17% decrease in injuries, and a 24% decrease in dollar loss from 2008 to 2017 (Figure 8).22

Figure 8. Trends in other residential building fires and fire losses (2008-2017)

Other residential building fires (in thousands) Fires (thousands)

40

Year Value
35 2008 23.7
2009 21.8
30 2010 22.5
25 2011 24.0
2012 25.3
20 2013 26.2
. 2014 26.8
2015 27.4
10 - Fires 2016 26.9
. - =B~ = Trend 2017 28.1
10-year 26.7%
0 trend (%)
| | | | | | | | | |

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Other residential building fire deaths Deaths

200 Year Value
2008 90
160 2009 140
2010 105
2011 115
10 2012 100
2013 120
80 2014 130
2015 95
_ 2016 125
40 ——{i}——Fire deaths 2017 110
- W= - Trend 10-year 4.4%

0 : | trend (%)

| | | | | | | |
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

22The 2016 fire dollar-loss estimate for other residential buildings used in this document was revised based on
an updated release of 2016 NFPA dollar-loss estimates (NFPA Errata No.: FLX10-September 2017_01) and does
not match the estimate published in the 2008-2017 Fire Estimate Summary series for 2016.
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Figure 8. Trends in other residential building fires and fire losses (2008-2017) —

continued
Other residential building fire injuries Injuries
Year Value
600 2008 525
2009 425
500 2010 500
2011 525
400 2012 425
2013 500
300 2014 425
- 2015 425
—ll— Fire injuries 2016 450
100 = == = Trend 2017 400
10-year -16.8%
0 : ! trend (%)

| | | | | | | |
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Other residential building fire dollar loss Dollar loss
(in millions of dollars)* (millions of dollars)

$700.0 *Adjusted to 2017 dollars
Year Value
$600.0
2008 $589.2
$500.0 2009 $370.9
2010 $300.8
$400.0 2011 $317.6
2012 $353.2
$300.0 2013 $379.8
2014 $369.7
$200.0 .
= Fire dollar loss 2015 $394.3
$100.0 = wff= =« Trend 2016 $360.8
2017 $313.5
$0.0 T T T T T T T T T | 10-year -24.3%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 trend (%)

Sources: NFIRS, NFPA and CPI.
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Nonresidential buildings

The nonresidential building category includes industrial and commercial properties,
institutions (such as hospitals, nursing homes and prisons), educational establishments (from
preschool through university), mobile properties and storage properties. National estimates
show that, on average from 2008 to 2017, about 90% of nonresidential structure fires, 90%
of deaths, 92% of injuries, and 92% of dollar losses occurred in nonresidential buildings.

National estimates of nonresidential building fires and losses, from 2008 to 2017, annually
accounted for only 7% of all fires, 3% of deaths, and 8% of injuries. These properties,
however, accounted for a disproportionately large annual dollar loss — 20%.23 Trends in
nonresidential buildings showed a 20% increase in fires, a 16% increase in deaths, a 0.3%
decrease in injuries, and a 21% decrease in dollar loss from 2008 to 2017 (Figure 9). In 2016,
in Oakland, California, a fire at a former warehouse that had been converted to mixed-use
properties with an assembly area contributed to the peak in fire deaths. As a result of this
incident, 35 fire deaths were reported to the NFIRS. Excluding these 35 deaths from the
10-year trend analysis results in an overall 1% decrease in nonresidential building fire deaths.

Figure 9. Trends in nonresidential building fires and fire losses (2008-2017)

Nonresidential building fires (in thousands) Fires (thousands)
Year Value
110 2008 97.1
100 2009 89.2
%0 2010 84.9
80 2011 85.4
70 2012 92.8
60 2013 93.7
50 2014 99.5
40 2015 104.6
30 ——f— Fires 2016 96.8
20 - =B - Trend 2017 111.0
10 10-year 20.1%
0 trend (%)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

The USFA's Nonresidential Building Fires Estimate Summary Series (2008 to 2017) is available at https://www.usfa.
fema.gov/downloads/pdf/statistics/nonres_bldg_fire_estimates.pdf. To download an Excel file of nonresidential
building fire and fire loss estimates by property use and cause, visit https://www.usfa.fema.gov/data/statistics/
order_download_data.html (located under the section “Download select data sets”). The 2016 fire dollar-loss
estimate for nonresidential buildings used in this document was revised based on an updated release of 2016
NFPA dollar-loss estimates (NFPA Errata No.: FLX10-September 2017_01) and does not match the estimate
published in the 2008-2017 Fire Estimate Summary series for 2016.
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Figure 9. Trends in nonresidential building fires and fire losses (2008-2017) —

continued

Nonresidential building fire deaths Deaths

160
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2009 90
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1,800
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Figure 9. Trends in nonresidential building fires and fire losses (2008-2017) —

continued

Nonresidential building fire dollar loss Dollar loss
(in millions of dollars)” (millions of dollars)
$5,000.0 *Adjusted to 2017 dollars

$4,500.0 Year Value
$4,000.0 2008 $3,930
2009 $3,153

$3,500.0
2010 $2,699
$3,000.0 2011 $2,654
$2,500.0 2012 $2,638
$2,000.0 2013 $2,590
2014 $2,667

$1,500.0
= Fire dollar loss 2015 $2,783

$1,000.0
= =fi= = Trend 2016 $2,908
$500.0 2017 $2,719
$0.0 10-year 20.7%

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 trend (%) )

Sources: NFIRS, NFPA and CPI.

Note:  The 2016 peak in fire deaths is attributed to a fire at a former warehouse in Oakland, California, that had been
converted to mixed-use properties with an assembly area. The NFPA estimate of dollar loss in 2008 reflects three
industrial property fire incidents that resulted in $775 million in property damage.

Vehicles and other mobile properties

Overall, mobile properties are comprised of vehicles and other mobile properties, which
include passenger vehicles, construction vehicles, motor homes, recreational vehicles,
farm machinery, trains, boats, ships and aircraft. Vehicle fires account for a larger portion
of the fire problem than many people realize. In 2017, vehicles accounted for 15% of fire
deaths overall, 7% of fire injuries, 14% of dollar losses, and 14% of all fires reported to
NFIRS — approximately 1 in every 7 fires.?

Figures 10 and 11 show the 10-year trends for mobile property fires and losses. Trends
in overall mobile property fires declined over the 10 years, while the trends in mobile
property fire deaths, injuries and dollar loss increased (Figure 10). For the years examined,
the number of mobile property fire deaths was highest in 2015 with an estimated 500
deaths. Figure 11 shows that the vast majority of mobile property fires and losses are
from highway vehicles. Trends in highway vehicles showed a 16% decrease in fires, a 30%
increase in deaths, a 17% increase in injuries, and a 14% increase in dollar loss (adjusted
for inflation). Although there was a substantial increase in the other mobile property fire
death trend, this is due primarily to the fluctuations in the small numbers of deaths.

When there are fatalities associated with a mobile property accident, such as a collision between two cars,
it is often difficult to determine whether the fatalities were the result of the mechanical forces or the fire that
ensued. Because of the very large number of vehicle fatalities occurring in this country each year and the
frequency of fires associated with these accidents, there can be a substantial error in estimating the total
number of fire deaths if this issue is not carefully addressed. A fire fatality should be counted only if a person
was trapped and killed by the fire, rather than killed on impact and subsequently exposed to the fire.
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Figure 10. Trends in mobile property fires and fire losses (2008-2017)
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Figure 10. Trends in mobile property fires and fire losses (2008-2017) — continued
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Note:

The 2012 and 2015 spikes in dollar loss reflect the $400 million property damage to the USS Miami (submarine) and

a large aircraft fire that occurred at Offutt Air Force Base, Nebraska.
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Year Value
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Figure 11. Trends in highway vehicle versus other mobile property fires and fire
losses (2008-2017)
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Figure 11. Trends in highway vehicle versus other mobile property fires and fire
losses (2008-2017) — continued
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$1,600.0 Other mobile property fire dollar loss Year  vehicle mobile
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$1,400.0
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VARCIAN TR D e 2014  $1182.4 $393.5
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- 2077 $1,450.0 $594.0
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trend (%)

$0.0

14.1% 49.1%

Sources: NFPA and CPI.

Note:  Thelarge increase in the trend for other mobile property type fire deaths is due primarily to the fluctuations in the
small numbers of deaths. The 2012 and 2015 spikes in dollar loss for other mobile property fires reflect the $400
million property damage to the USS Miami (submarine) and a large aircraft fire that occurred at Offutt Air Force
Base, Nebraska.
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Outside and other properties

The “Outside and Other Properties” category includes all fires that did not occur in
buildings, other structures, or vehicles. In NFIRS terminology, this includes fires that
occurred outside of structures — either where the burning material had a value or where
the fires were confined to trees, brush, grass or refuse. A subset of outside fires is wildland
fires. Grouped in the “Other” category are fires that were not specifically classified or were
considered to be outside gas or vapor combustion incidents.

Outside and other fires constituted roughly half of all fires. These numbers may not,
however, reflect the true nature of the problem because of under-reporting and the
difficulty in setting a price tag on outside fires. Also, many wildland fires are not reported
to agencies reporting to the NFIRS or to the NFPA annual survey.

Figure 12 shows the 10-year trends for outside and other property type fires and losses.
The numbers of reported outside fires alone were enormous — averaging 551,750
each year over the 10-year period. The “Other” category of fires added, on average, an
additional 94,350 fires to this already large number. Over 10 years, an average of 75 deaths
resulted each year from outside fires, plus the miscellaneous other properties not covered
elsewhere; injuries averaged 775. Although deaths showed an upward trend of 213%,
this is due primarily to the fluctuations in the small numbers of deaths. Injuries showed
an upward trend of 23%. Dollar loss for only outside properties increased by 59% over
the 10 years of 2008 to 2017; however, when several large-loss incidents that occurred in
2010 to 2013 and 2016 were excluded from the analysis, the trend in dollar loss for outside
properties resulted in a 0.2% decrease.?

Estimating dollar loss for these fires is difficult.?® In addition, part of the difference in
property loss estimates is because the NFPA estimates property loss only for outside fires
“with value,” whereas the NFIRS permits property loss data collection for any fire. While
both are reasonable approaches, neither may be definitive. Moreover, when there are
large-loss fires, these fires may not necessarily be reported to the NFIRS.

2NFPA. (2007, 2010 to 2012, 2014, 2016). Fire loss in the United States. The Fourmile Canyon Fire in Colorado
totaled $217 million in damage in 2010; the Bastrop County, Texas, Complex wildfire totaled $400 million in
damage in 2011; the Waldo Canyon Fire and the High Park Fire in Colorado accounted for a total of $567.4 million
in damage in 2012; the Black Forest Fire in Colorado totaled $420.5 million in damage in 2013, noted in the 2014
NFPA report; and the Gatlinburg, Tennessee, wildfires totaled $911 million in damage in 2016.

#%Setting a value for outside fire damage is always a problem. It is difficult to assign a dollar value to grass, tree
and rubbish fires, yet the damage from these fires often requires labor beyond that of the fire department
to clean up and restore the area. They also cause aesthetic problems that are intangible. Some outside
fires spread to structural properties and may be reported as structural fires rather than outside fires with
exposure to structures. Outside fires can have other indirect costs, such as the financial impact on agricultural
communities where a fire destroys crops. Forest fires and other wildfires to which local departments are not
called will not be reported to the NFIRS if the state or federal agency with principal authority for fighting the fire
does not participate in the NFIRS. To better analyze outside fires, the NFIRS data needs to be complemented
with data from these other agencies.
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Figure 12. Trends in outside and other property type fires and fire losses

(2008-2017)
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Figure 12. Trends in outside and other property type fires and fire losses

(2008-2017) — continued
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Sources: NFPA and CPI.

Note:  Thelarge increase in the trend for outside and other property type fire deaths is due primarily to the fluctuations in the
small numbers of deaths. The 2012 spike in dollar loss includes the Waldo Canyon Fire in Colorado with an estimated
property loss of $453,700,000 and the High Park Fire, also in Colorado, with an estimated property loss of $113,700,000.
The 2016 spike in dollar loss includes the $911,000,000 property damage resulting from the Gatlinburg, Tennessee,
wildfires.
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Causes of fires and losses

The following sections show, by property type, the fire cause profiles of the major causes
of fires and fires that resulted in losses in 2017: fatal fires, fires resulting in injuries and
fires resulting in dollar loss.?’

Causes of residential building fires

Figure 13 shows the cause profiles for residential building fires and fires resulting in losses
for 2017. Cooking, at 52%, was the leading cause of residential building fires. Heating
caused another 9%. These percentages (and those that follow) are adjusted, which
proportionally spreads the unknown causes over the other 15 cause categories.

The leading causes of residential fatal fires were other unintentional or careless actions
at 17%, cause under investigation at 14%, intentional actions at 13%, and smoking at 12%.
These four causes accounted for more than half of the residential fatal fires.

The leading cause of residential fires that resulted in injuries was cooking (32%). Cooking
was also the leading cause of fires resulting in dollar loss at 27%, followed by electrical
malfunction and other unintentional or careless actions (12% each).??

?7In principle, it is the cause of the fire that results in deaths and injuries which should be analyzed, not the
numbers of deaths and injuries associated with fire causes.

28Causes of residential building fires are presented in more detail as part of the USFA's Residential Building Fire
Estimate Summary series (2008 to 2017) available at https://www.usfa.fema.gov/downloads/pdf/statistics/
res_bldg_fire_estimates.pdf. To download an Excel file of residential building fire and fire loss estimates by
property use and cause, visit https://www.usfa.fema.gov/data/statistics/order_download_data.html (located
under the section “Download select data sets”).
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Figure 13. Causes of residential building fires and fires resulting in losses (2017)
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Figure 13. Causes of residential building fires and fires resulting in losses
(2017) — continued
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Figure 13. Causes of residential building fires and fires resulting in losses
(2017) — continued
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Figure 13. Causes of residential building fires and fires resulting in losses
(2017) — continued
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Source: NFIRS.
Notes: 1. Adjusted percentages (percentages with unknowns apportioned) proportionally spread the fire incidents with
unknown causes over the other 15 cause categories. Totals may not add up to 100% due to rounding.
2. Alarge percentage of residential building fatal fire incidents reported to the NFIRS (49%) did not have sufficient
information to determine the cause of the fire.

Causes of nonresidential building fires

Figure 14 shows the cause profiles for nonresidential building fires and fires resulting
in dollar loss. Due to the small numbers of nonresidential building fatal fires and
fires resulting in injuries reported to the NFIRS, and the large percentage of fires with
insufficient information to determine fire cause, the distribution of causes for these fires
is not shown.
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For nonresidential building fires, three causes accounted for at least half of the fires:
Cooking was the leading cause of fires (30%), followed by other unintentional or careless
actions (11%), and intentional actions (10%). The leading causes of fires resulting in dollar
loss in nonresidential buildings were other unintentional or careless actions (14%), as well
as cooking and electrical malfunctions (both at 12%).°

Figure 14. Causes of nonresidential building fires and fires resulting in dollar loss
(2017)

Nonresidential building fire causes Cause Repborted Unknowns
(2017) P apportioned

Intentional 6.2 9.8

Intentional B Unknowns
R Playing with
Playing with . .
hedt Surce Bl Reported heat source 0.2 0.3
Smoking Smoking 1.4 2.2
ent Heating 4.3 6.9
eatin
¢ Cooking 19.2 30.4
Cooking Electrical
. malfunction 47 /4
Electrical
malfunction Appliances 2.2 3.5
Appliances Open flame 3.8 6.0
Open flame Other heat 3.2 5.1
Other
Other heat equipment 2.8 4.5
Other equipment Natural 2.1 3.3
Exposure 2.7 4.3
Natural Equipment
Exposure misoperation, 2.2 3.5
failure
Equi t
misoperatigrzj,lggillﬁpe Other
Other unintentional, unintentional, 7.0 1141
careless careless

Cause under Cause under

investigation 1.0 1.6
investigation
Unknown
Unknown 36.9 0.0
0.0 10.0 20.0 30.0 40.0 50.0 Total 100.0 100.0

Percent

Causes of nonresidential building fires are presented in more detail as part of the USFA’'s Nonresidential
Building Fire Estimate Summary series (2008 to 2017), available at https://www.usfa.fema.gov/downloads/pdf/
statistics/nonres_bldg_fire_estimates.pdf. To download an Excel file of nonresidential building fire and fire loss
estimates by property use and cause, visit https://www.usfa.fema.gov/data/statistics/order_download_data.

html (located under the section “Download select data sets”).
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Figure 14. Causes of nonresidential building fires and fires resulting in dollar loss
(2017) — continued
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Source: NFIRS.
Note: Adjusted percentages (percentages with unknowns apportioned) proportionally spread the fire incidents with
unknown causes over the other 15 cause categories. Totals may not add up to 100% due to rounding.

Causes of vehicle fires

Figure 15 shows the cause profiles for vehicle fires and fires resulting in dollar loss. Due
to the small numbers of fatal vehicle fires and fires resulting in injuries reported to the
NFIRS, the distribution of causes for these fires is not shown.

Unintentional actions were the leading cause of fires and fires resulting in dollar
loss in vehicles (38% and 37%, respectively). In 24% of vehicle fires, the causes were
undetermined after the investigations. Failure of equipment or heat source caused an
additional 20% of vehicle fires. The cause was undetermined after the investigation in
23% of fires resulting in dollar loss.
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Figure 15. Causes of vehicle fires and fires resulting in dollar loss (2017)
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Causes of outside fires

Figure 16 shows the cause profiles for outside fires and fires resulting in dollar loss. Due
to the small numbers of outside fatal fires and fires resulting in injuries reported to the
NFIRS, and the large percentage of fires with insufficient information to determine fire
cause, the distribution of causes for these fires is not shown.

Unintentional actions were the leading cause of fires and fires resulting in dollar loss in
outside fires (42% and 40%, respectively). In 27% of outside fires and in 25% of outside
fires resulting in dollar loss, causes were undetermined after the investigations.

Figure 16. Causes of outside fires and fires resulting in dollar loss (2017)
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Figure 16. Causes of outside fires and fires resulting in dollar loss (2017) — continued
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Source: NFIRS.
Notes: 1. Adjusted percentages (percentages with unknowns apportioned) proportionally spread the fire incidents with
unknown causes over the other seven cause categories. Totals may not add up to 100% due to rounding.
2. Alarge percentage of outside fire incidents reported to the NFIRS (47%) did not have sufficient information to
determine the cause of the fire.

Causes of other fires

Figure 17 shows the cause profiles for other fires and fires resulting in dollar loss. Due to
the small numbers of other fatal fires and fires resulting in injuries reported to the NFIRS,
the distribution of causes for these fires is not shown.

As with vehicle and outside fires, unintentional actions were the leading cause of other
fires and fires resulting in dollar loss (45% and 48%, respectively). Failure of equipment
or heat source was the second leading cause of other fires (19%) and other fires resulting
in dollar loss (24%).
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Figure 17. Causes of other fires and fires resulting in dollar loss (2017)

Causes of other fires (2017)

Cause undetermined
after investigation

Cause under investigation

Act of nature

Failure of equipment
or heat source

Unintentional

Intentional

Exposure [ Unknowns
apportioned
Unknown [l Reported
0.0 10.0 20.0 30.0 40.0 50.0

Percent

Causes of other fires resulting in
dollar loss (2017)

Cause undetermined
after investigation

Cause under investigation
Act of nature

Failure of equipment
or heat source

Unintentional

Intentional

Exposure B Unknowns
apportioned
Unknown [l Reported
0.0 10.0 20.0 30.0 40.0 50.0

Percent
Source: NFIRS.
Note:

Cause Reported al:):l;::i)zvnn:d
Cause
:ngterm'”ed 176 179
investigation
vestgation 6% 69
Act of nature 2.4 2.4
Failure of
equipment or 18.3 18.6
heat source
Unintentional 44.5 451
Intentional 8.4 8.5
Exposure 0.7 0.7
Unknown 1.3 0.0
Total 100.0 100.0
Cause Reported Unknc?wns
apportioned
Cause
gpt‘:fterm'”ed 13.4 13.5
investigation
Act of nature 1.1 1.1
Failure of
equipment or 24.2 24.3
heat source
Unintentional 47.5 47.7
Intentional 4.8 49
Exposure 1.8 1.8
Unknown 0.5 0.0
Total 100.0 100.0

Adjusted percentages (percentages with unknowns apportioned) proportionally spread the fire incidents with

unknown causes over the other seven cause categories. Totals may not add up to 100% due to rounding.

I - i ihe United States 2008-2017





Fire casualties

Fire casualties affect all groups and races, rich and poor, Northern and Southern, urban
and rural. But the problem is greater for some groups than for others.

Fire casualties across population groups can be assessed in several ways. The simplest
method is to look at the distribution of the numbers of deaths or injuries across the factor
of interest. For example, in the case of race in 2017, the number of fire deaths was greatest
for white Americans and least for American Indians/Alaskan Natives. In the case of age,
percentages of fire deaths were greatest for those ages 55 to 69, while percentages of fire
injuries were greatest for adults ages 25 to 34.

Although these findings are informative, they do not account for differences in the basic
population groups under comparison. In the case of age, as an age group matures, its
population of individuals decreases as a result of deaths. In the case of race, there are
far fewer American Indians/Alaskan Natives, for example, than white Americans living in
the U.S. As a consequence, it is possible for a group to have greater (or fewer) deaths or
injuries because the total number of individuals for whom it is possible to be injured is
larger (or smaller) than other groups.

To account for population differences such as these, per capita rates are used. Per capita
rates use a common population size, which then permits comparisons between different
groups.3® Perhaps the most useful way to assess fire casualties across groups is to
determine the relative risk of dying or being injured. Relative risk compares the per capita
rate for a particular group (e.g., females) to the overall per capita rate (i.e., the general
population). For the general population in the U.S., the relative risk is set at 1.

Fire deaths

In 2017, according to the NCHS, 3,645 deaths were caused by fire.3"32 The risk of death from
fire is not the same for everyone. When determining fire risk, geographic, demographic
and socioeconomic factors all come into play.*

State profiles

The fire problem varies from region to region and state to state in the U.S. This is often
a result of climate, poverty, education, demographics and other factors. Table 2 lists the
2017 civilian fire deaths, fire death rates per million population, and relative risk by state.3*

30Per capita rates are determined by the number of deaths or injuries occurring to a specific population group
divided by the total population for that group. This ratio is then multiplied by a common population size. For
the purposes of this report, per capita rates for fire deaths and injuries are measured per 1 million people.
3INCHS, 2017 Mortality Data File, as compiled from data provided by the 57 vital statistics jurisdictions through
the Vital Statistics Cooperative Program.

32For each reported death certificate in the U.S., the NCHS assigns International Classification of Disease (ICD) codes
for all reported conditions leading to death. Based on the NCHS mortality data, there were 3,645 fire-related deaths in
2017. These included all deaths in which exposure to fire, fire products or explosion was the underlying cause of death
or was a contributing factor in the chain of events leading to death. This latter condition is an expanded approach to
capturing fire and fire-related deaths. With this current approach, deaths where such exposures were a contributing
factor (i.e., the death may not have occurred without the exposure) can be captured. The ICD 10 codes included in
the mortality statistics are F63.1, W39 to W40, X00 to X06, X08 to X09, X75 to X76, X96 to X97, Y25 to Y26, and Y35.1.
3For more information on U.S. fire deaths, fire death rates, and the risk of dying in a fire, visit https://www.usfa.
fema.gov/data/statistics/fire_death_rates.html. Additionally, the USFA's topical report Fire Risk in 2017 focuses
on how fire risk, specifically the risk of death and injury, varies with age and how other demographic factors
weigh upon that risk. This report is available at https://www.usfa.fema.gov/downloads/pdf/statistics/v20i3.pdf.
34This analysis includes only states where fire death rates were computed. Fire death rates were not computed
for Delaware, Rhode Island and Wyoming due to very small numbers of fire deaths (fewer than 10 deaths). The
fire death rates presented here reflect the crude death rates and are not age adjusted. The crude death rate is
the total number of fire deaths per state divided by the total population per state and multiplied by one million.
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Four states (Alaska, Arkansas, South Dakota and West Virginia) had fire death rates that
exceeded 20 deaths per million population. The District of Columbia and 22 states, mostly
situated in the Southeast and Midwest, had death rates between 11.3 and 20 deaths per
million population. Additionally, 21 states had fire death rates at or below the national fire
death rate (i.e., 11.2 deaths per million population®®). Ten states, mostly largely populated
states, accounted for 49% of the national total U.S. fire deaths. Unless their fire problems
are significantly reduced, the national total may be difficult to lower.

Figure 18 ranks the order of states by relative risk of civilian fire death in 2017. The states
with the highest relative risk of fire death in 2017 included Alaska, Arkansas and West
Virginia. The populace of West Virginia was 2.6 times more likely to die in a fire than the
general population; however, people living in New Jersey were 60% less likely to die in
a fire than the population as a whole. Where relative risk was computed, 23 states and
the District of Columbia had a relative risk higher than that of the general population.
Five states — lllinois, Maine, Oregon, Washington and Wisconsin — had a relative risk
comparable to that of the general population. In 19 states, the relative risk was lower than
that of the general population.

Table 2. Fire deaths, rates and relative risk by state (2017)

Fire death rate

State of occurrence Fire deaths per million Relative risk
population
(crude rate)
Alabama 84 17.2 1.5
Alaska 20 27.0 2.4
Arizona 73 10.4 0.9
Arkansas 72 24.0 2.1
California 277 7.0 0.6
Colorado 48 8.5 0.8
Connecticut 24 6.7 0.6
Delaware ¥ ¥ ¥
District of Columbia™ 13 18.7 1.7
Florida 166 79 0.7
Georgia 150 14.4 1.3
Hawaii™ 14 9.8 0.9
Idaho™ 14 8.1 0.7
lllinois 146 1.4 1.0
Indiana 79 11.9 1.1
lowa 61 19.4 1.7
Kansas 36 12.4 1.1
Kentucky 63 14.1 1.3
Louisiana 92 19.7 1.8

3The per capita fire death rate for the total population in 2017 was computed from the total number of fire
deaths (3,645), divided by the total resident population (325,147,121), multiplied by 1,000,000 people. This rate
is equivalent to 11.2 fire deaths per 1 million population.
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Table 2. Fire deaths, rates and relative risk by state (2017) — continued

Fire death rate

State of occurrence Fire deaths per miII!on Relative risk
population
(crude rate)
Maine** 15 1.2 1.0
Maryland 63 10.5 0.9
Massachusetts 49 7. 0.6
Michigan 100 10.0 0.9
Minnesota 78 14.0 1.2
Mississippi 58 19.4 1.7
Missouri 106 17.4 1.5
Montana™ 11 10.4 0.9
Nebraska™ 16 8.3 0.7
Nevada 23 7.7 0.7
New Hampshire™ 1 8.1 0.7
New Jersey 41 4.6 0.4
New Mexico 35 16.7 1.5
New York 196 10.0 0.9
North Carolina 144 14.0 1.3
North Dakota™ 10 13.2 1.2
Ohio 164 14.1 1.3
Oklahoma 62 15.8 1.4
Oregon 47 11.3 1.0
Pennsylvania 178 13.9 1.2
Rhode Island ¥ ¥ ¥
South Carolina 87 17.3 1.5
South Dakota™ 18 20.6 1.8
Tennessee 130 19.4 1.7
Texas 231 8.2 0.7
Utah 26 8.4 0.7
Vermont™ 1 17.6 1.6
Virginia 74 8.7 0.8
Washington 86 11.6 1.0
West Virginia 53 29.2 2.6
Wisconsin 65 11.2 1.0
Wyoming * * N
United States 3,645 1.2 1.0

* Indicates states where fire death rates and relative risk were not computed due to very small numbers of fire deaths (fewer
than 10 deaths).

“* Indicates fire death rates should be used with caution due to small numbers of deaths. Per the NCHS, National Vital Statistics
Reports, Volume 60, Number 4, “Deaths: Preliminary data for 2010,” a rate or percentage is based on at least 20 deaths.
Rates based on fewer than 20 deaths are considered highly variable.
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Figure 18. Rank order of states by relative risk of civilian fire death (2017)

New Jersey 0.4
Connecticut 0.6
California 0.6
Massachusetts 0.6
Nevada 0.7
Florida 0.7
Idaho 0.7
New Hampshire 0.7
0.7
0.7
0.7

Relative risk = 1.0

Texas
Nebraska
Utah
Colorado
Virginia
Hawaii
New York
Michigan
Arizona
Montana
Maryland
Wisconsin 1.0
Maine 1.0
Oregon 1.0
Illinois 1.0
Washington 1.0
Indiana 1.1
Kansas 11
North Dakota 1.2
Pennsylvania 1.2
Minnesota 1.2
North Carolina 1.3
Ohio 1.3
Kentucky 1.3
Georgia 1.3
Oklahoma 1
New Mexico
Alabama
South Carolina
Missouri
Vermont 1.6
District of Columbia 1.7
Tennessee 1.7
Mississippi 1.7
lowa 1.7
Louisiana
South Dakota
Arkansas 21
Alaska 2.4
West Virginia 2.6
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Relative risk

vmoruonn

-
00 00

Source: 2017 NCHS Mortality Data File, as compiled from data provided by the 57 vital statistics jurisdictions through the Vital
Statistics Cooperative Program and U.S. Census Bureau population estimates.
Note: Relative risk is not shown for Delaware, Rhode Island and Wyoming due to small numbers of fire deaths (fewer than 10).
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Age

Figure 19 shows the percentage of fire deaths by age. Unlike relative risk, the percentages
do not take into account the number of individuals in an age group, and the distributions
are somewhat different. Children younger than 15 accounted for 9% of all fire deaths,
while older adults (ages 65 and older) accounted for 40% of all fire deaths in 2017. Adults
ages 55 to 64 accounted for an additional 21% of the deaths.

People ages 50 and older had a higher fire death rate than the average population (11.2
deaths per million population). For people ages 80 and older, the fire death rate was higher
still — over three times the national average (Figure 20).

In 2017, adults ages 50 and older had a greater relative risk of dying in fires than the
general population (Figure 21). Moreover, older adults ages 80 to 84 had a risk of fire death
over three times that of the general population. Those ages 85 and older had the highest
risk of fire death — nearly four times that of the general population.

People with limited physical and cognitive abilities, especially older adults, are at a higher
risk of death from fire than other groups. As baby boomers enter retirement age, the
demographic profile of the U.S. is expected to change dramatically. The older adult
population (ages 65 or older) is expected to increase from its current 16% of the total
population to 23% by 2060,3¢ with an assumed corresponding increase in fire deaths and
injuries among older adults. According to U.S. Census Bureau projections, by 2060, the
number of individuals ages 65 or older is expected to be 95 million — nearly double the
amount in 2017. At the same time, the population ages 85 or older is expected to almost
triple, increasing from 6.5 million in 2017 to 19.0 million in 2060.3” With advancing age,
physical and mental capabilities of these older adults will likely decline, hindering their
mobility and making it more difficult for them to see, smell and hear clearly. Lessened
senses and decreased mobility increase the risk of death or injury from fire.

In the past, children ages 4 and younger were also considered to be at a high risk of death
from fire; however, data indicates that the trend is changing. From 2008 to 2017, the fire
death rates of children ages 4 and younger were less than or the same as the general
population. Although the relative risk of children ages 4 and younger dying in a fire was
40% less than that of the general population in 2017, children ages 4 and younger faced
an elevated risk of death in a fire when compared to older children (ages 5 to 14).

361.S. Census Bureau, Population Division, Table 2. Projected Age Groups and Sex Composition of the Population:
Main Projection Series for the United States: 2017 to 2060 (NP2017-T2). Release date: September 2018, https://
www.census.gov/data/tables/2017/demo/popproj/2017-summary-tables.html (accessed July 15, 2019).
37U.S. Census Bureau, Population Division, Table 2. Projected Age Groups and Sex Composition of the Population:
Main Projection Series for the United States: 2017 to 2060 (NP2017-T2). Release date: September 2018, https://
www.census.gov/data/tables/2017/demo/popproj/2017-summary-tables.html (accessed July 15, 2019).
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Figure 19. Percent of fire deaths by age (2017)
Deaths (3,645 cases)
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Source: NCHS.
Note: Data have been adjusted to account for unknown or unspecified ages. Total does not add up to 100% due to rounding.

Figure 20. Fire death rates by age (2017)
Deaths (3,645 cases)
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Sources: NCHS and U.S. Census Bureau.
Note:  Data have been adjusted to account for unknown or unspecified ages.
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Figure 21. Relative risk of fire deaths by age (2017)
Deaths (3,645 cases)
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Sources: NCHS and U.S. Census Bureau.

Notes: 1. Relative risk compares the per capita rate for a particular group (e.g., age group) to the overall per capita rate
(i.e., the general population). For the general population, the relative risk is set at 1, as indicated by the dashed
line in the figure above.

2. Data have been adjusted to account for unknown or unspecified ages.

Gender

As shown in Table 3, more men (61%) died in fires than women (39%) in 2017. The high
proportion of male to female fire deaths has remained steady from year to year.

Table 3. Percent of fire deaths by gender (2017)

Casualty tvpe Males Females
ytyp (percent) (percent)
Deaths 60.9 39.1

Source: NCHS.

Figures 22 and 23 present the percent of fire deaths by age and gender and fire death
rates by age and gender, respectively. The distribution of fire deaths by age is somewhat
different for males versus females. Female fire deaths in the 65 and older age group
accounted for 42% of female fire deaths. Male fire deaths, by contrast, were highest for
those adults ages 55 to 64, accounting for 21% of male fire deaths.
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Overall, in 2017, males had a fire death rate of 13.9 deaths per million population, while
females had a fire death rate of 8.6 deaths per million population. Males were 1.6 times
more likely to die in fires than females.3® In fact, males had a higher fire death rate per
million population than females for all age groups, except for those ages 15 to 19 where
the rate was the same for both genders (Figure 23).

Figure 22. Percent of fire deaths by age and gender (2017)
Deaths (3,645 cases)
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Source: NCHS.
Note: Data have been adjusted to account for unknown or unspecified ages. Totals may not add up to 100% due to rounding.

38USFA. (2019). Fire risk in 2017. Emmitsburg, MD: National Fire Data Center. This report is available at https://
www.usfa.fema.gov/downloads/pdf/statistics/v20i3.pdf.
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Figure 23. Fire death rates by age and gender (2017)
Deaths (3,645 cases)
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Sources: NCHS and U.S. Census Bureau.
Note:  Data have been adjusted to account for unknown or unspecified ages.

Race

Figure 24 shows the fire death rates by race and gender in 2017. Males, African Americans
and American Indians/Alaskan Natives had higher fire death rates than the national
average.3® Asians/Pacific Islanders had the lowest death rates. African Americans
constituted a large and disproportionate share of total fire deaths, accounting for 19% of
fire deaths in 2017, but only 13% of the U.S. population.

39USFA. (2019). Fire risk in 2017. Emmitsburg, MD: National Fire Data Center. https://www.usfa.fema.gov/

downloads/pdf/statistics/v20i3.pdf.
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Figure 24. Fire death rates by race and gender (2017)
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Sources: NCHS and U.S. Census Bureau.
Notes: 1. The overall male and female population estimates include individuals with “2+ races” per the census. The “2+
races” category accounts for 2.7% of the population. The NCHS does not include this race category.
2. This figure uses NCHS data in the computation of the national fire death rate for data consistency within this
chart. Based on the 2017 NFPA fire death estimate, this rate is 10.5.

Fire injuries

According to the NFPA, in 2017 there were an estimated 14,670 civilian fire injuries. In
general, the age profile for fire injuries was very different from that for deaths. This
difference is thought to be the result of both cognitive and mobility issues that affect
many older adults. As a result, these adults were generally less likely to escape the effects
of fire and thus suffered fatal injuries.

Age

Figures 25 and 26 show the percentage of fire injuries by age and fire injury rates by age
in 2017, respectively. In 2017, children younger than 15 accounted for 11% of fire injuries,
young adults (ages 25 to 34) accounted for 17%, and older adults (ages 65 and older)
accounted for 15%. Most fire-related injuries occurred in adults ages 20 to 64. This age
group accounted for 69% of the fire injuries in 2017 (Figure 25). Adults ages 20 to 64 and
80 to 84 experienced higher fire injury rates than the average population (i.e., 45.1 injuries
per million population), yet those ages 20 to 49 have some of the lowest fire death rates
(Figure 20). Adults ages 40 to 44 and 50 to 54 experienced the highest fire injury rate at
58 injuries per one million people. Fire injury rates were below average for children and
teenagers ages 19 or younger and for people ages 65 to 79 and 85 and older (Figure 26).

_ Fire in the United States 2008-2017





In 2017, adults ages 25 to 64 and those 80 to 84 were at the greatest risk of fire injury
(Figure 27). The risk for injury was lowest for the younger age groups and those ages 75
to 79. The risk for injury from fire for adults ages 20 to 24, 65 to 74, and 85 and older
was comparable to that of the general population. Although most of the older adult age
groups had a lower or average level of fire injury risk, there were fewer of them in the
total population. If their risk continues to be the same, we could expect more and more
elderly fire injuries and deaths as the older adult proportion of the population increases.
In the meantime, the focus for fire injury prevention should be on adults ages 25 to 64
and those ages 80 to 84.

Figure 25. Percent of fire injuries by age (2017)
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Figure 26. Fire injury rates by age (2017)
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Figure 27. Relative risk of fire injuries by age (2017)
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Notes: 1. Relative risk compares the per capita rate for a particular group (e.g., age group) to the overall per capita rate
(i.e., the general population). For the general population, the relative risk is set at 1, as indicated by the dashed
lines in the figure above.

2. Data have been adjusted to account for unknown or unspecified ages.

Gender

The male-to-female ratio for fire injuries was similar to that for fire deaths, except that
the gender gap was slightly smaller. In 2017, more men (60%) were injured in fires than
women (40%), as shown in Table 4.

Table 4. Percent of fire injuries by gender (2017)

Casualty tvpe Males Females
ytyp (percent) (percent)
Injuries 59.52 40.48

Source: NFIRS.

Figures 28 and 29 present the percentages of fire injuries by age and gender and fire injury
rates by age and gender, respectively. The percentage distribution of fire injuries by age
was somewhat different for males versus females. Males ages 20 to 24 and 30 to 59 had
a higher proportion of injuries than females, while older adult females had more injuries
than older adult males (Figure 28). For all age groups, males had a substantially higher
fire injury rate per million population than females (Figure 29).
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Figure 28. Percent of fire injuries by age and gender (2017)
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Figure 29. Fire injury rates by age and gender (2017)
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Data Sources and Methodology

Data sources

The USFA's data analyses are based primarily on the NFIRS data, but use other sources
as well. Summary estimates for fires, deaths, injuries and dollar loss are from the NFPA's
annual survey of fire departments.*® Other data sources used by the USFA include
2017 NCHS mortality data*' as compiled from data provided by the 57 vital statistics
jurisdictions through the Vital Statistics Cooperative Program, resident population
estimates from the U.S. Census Bureau, inflation adjustments from the Bureau of Labor
Statistics’ CPI, and state statistics from state fire marshals’ offices or their equivalents.
Because the NCHS mortality data are based on a census or enumeration of deaths based
on death certificates rather than an estimate, it is used as the primary source for the
computation of fire death rates and relative risk. The most current year available for the
NCHS mortality data is 2017. Please note that, for consistency, national trend data are
based on the NFPA survey estimates, not the NCHS mortality data.

The USFA gratefully acknowledges the use of the data and information provided by these
groups. Data sources are cited for each graph and table.

National Fire Incident Reporting System

The NFIRS was established in 1975 as one of the first programs of the National Fire
Prevention and Control Administration, which later became the USFA. The basic concept of
the NFIRS has not changed since the system's inception. All states and all fire departments
within them have been invited to participate on a voluntary basis. Participating fire
departments collect a common core of information on an incident and any casualties
that ensue by using a common set of definitions. In very few departments, the data
may be written by hand on paper forms; however, the majority of the data are collected
electronically through third-party software, the NFIRS Data Entry Tool (DET) or the Data
Entry Browser Interface (DEBI), or the reporting department’s own system. Local agencies
forward the completed NFIRS modules to the state agency responsible for NFIRS data.
The state agency combines the information with data from other fire departments into
a statewide database and then transmits the data to the NFDC at the USFA. Data on
individual incidents and casualties are preserved incident by incident at local, state and
national levels. Once limited to fire incidents only, the NFIRS encompasses all incidents to
which the fire department responds: fire, emergency medical services (EMS), hazardous
materials or hazmat, and the like.

From an initial six states in 1976, the NFIRS has grown in both participation and use.
Over the life of the system, all 50 states, the District of Columbia and more than 40
major metropolitan areas have reported to the NFIRS. More than 30,000 fire departments

“The NFPA summary estimates are used for the overall U.S. fire losses; for fire losses from vehicle, outside and
other fires; and as the basis for estimates of residential and nonresidential building fires. The alternative approach
for these summary estimates is to use the relative percentage of fires (or other loss measures) from the NFIRS
and scale up (multiply by) to the NFPA estimate of total fires. The results would be somewhat different from those
based on the NFPA subtotals. These differences are discussed in the section “Differences Between the National
Fire Incident Reporting System Data and the National Fire Protection Association Survey Data.” Better estimates
of fire loss measures will not be available from the NFIRS until a more robust method of estimation is developed.
“The NCHS data provides additional details not available from the NFPA survey: state of fire death occurrence,

age, gender and race.
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have been assigned participating NFIRS fire department identification (FDID) numbers by
their states. In 2017, nearly 1.2 million fire incident records and about 26.7 million nonfire
incident records were added to the database. The NFIRS is the world’s largest collection
of incidents to which fire departments respond.*?

Figure 30 shows the growth in the number of fire departments participating in the
NFIRS over the last 38 years from 1980 to 2017.4° Between 1985 and 1999, the level of
participation remained relatively constant: A few states came in or left the system each
year, and at least 39 states reported to the NFIRS. Most years also included participation
from the District of Columbia. The number of fire departments participating within the
states remained relatively constant as well, with a slight dip in participation during the
system migration from Version 4.1 to 5.0 in 1999. In 2000, the number of states increased
to 43, and fire department participation began to bounce back from the Version 5.0
transition. State and fire department participation began steadily increasing. In 2003,
the NFIRS reached a milestone with participation by all 50 states. The following year, the
NFIRS achieved another significant goal: the NFIRS not only achieved the national goal of
100% state participation, including the District of Columbia, but also for the first time, the
Native American tribal authorities submitted data.

The NFIRS continued to grow and mature. By 2007, a new level of participation had
been achieved: all 50 states, the District of Columbia, Native American tribal authorities,
Northern Mariana Islands and Puerto Rico all participated in the NFIRS for a total of 54
state, district, tribal authority and commonwealth entities (Table 5). Although the Northern
Mariana Islands and Puerto Rico are no longer reporting incident data to the NFIRS, the
USFA continues to work with the U.S. territories to encourage participation.

From 2009 to 2017, the level of participation remained relatively constant, and data
were submitted by the District of Columbia, the Native American tribal authorities and
all 50 states.** In 2017, the most recent year of data available, 21,246 fire departments
reported fire incidents to the NFIRS. Across participating entities, 71% of the estimated
fire departments in the U.S. reported fire incidents to the NFIRS in 2017.4> With over
two-thirds of all fire departments nationwide reporting fire incidents to the NFIRS 5.0,
the reporting departments represent a very large dataset that enables the USFA to make
reasonable estimates of various facets of the fire problem. Although some states do
require their departments to participate in the state system, participation in the NFIRS
is voluntary. However, if a fire department is a recipient of an Assistance to Firefighters
Grant, participation is required.*®

“2USFA, “About the National Fire Incident Reporting System,” https://www.usfa.fema.gov/data/nfirs/about/index.html.
“3Figure 30 reflects fire departments that reported fire incidents (includes mutual aid and automatic aid given);
all other types of incidents were excluded from this figure.

44For 2013, Wyoming data were not included on the NFIRS public data release file, as the data were submitted
by the state past the cutoff date set by the USFA's NFDC; however, the data resides in the NFIRS production
database and Enterprise Data Warehouse.

“For 2017, the NFPA estimated that there were 29,819 fire departments in the U.S. Source: NFPA. (2019). U.S.
fire department profile 2017. https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-
Responders/US-fire-department-profile.

46 From the fiscal year (FY) 2017 Assistance to Firefighters Grant (AFG) Notice of Funding Opportunity (NOFO) —
while NFIRS reporting is strongly encouraged, NFIRS reporting is not a requirement to apply for or be awarded a
grant within the AFG Program. However, fire departments that receive funding under this program must agree
to provide information to the NFIRS for the period covered by the assistance. If a recipient does not currently
participate in the NFIRS and does not have the capacity to report at the time of the award, that recipient must
agree to provide information to the system for a 12-month period commencing as soon as possible after it
develops the capacity to report. Capacity to report to the NFIRS must be established prior to the termination
of the one-year performance period. In order to be compliant and close out the grant, the grantee may be
asked by the Federal Emergency Management Agency to provide proof of compliance in reporting to the
NFIRS. Any grantee that stops reporting to the NFIRS during the grant’s period of performance is subject to
having the award(s) modified or withdrawn. See the FY 2017 AFG NOFO at https://www.fema.gov/media-library-
data/1515081517499-e26f234398e048e897410250055c916e/NOFO1.3.18.pdf.
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Figure 30. National Fire Incident Reporting System fire department participation

(1980-2017, fire incidents only)
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Source: NFIRS.
Notes: 1. 1999 to 2008 includes participation from NFIRS 4.1 and NFIRS 5.0; 2009 and later only includes participation from
NFIRS 5.0.
2. Includes fire departments that reported mutual and automatic aid given at fire incidents.

Table 5. States reporting fire incidents to the National Fire Incident Reporting

System (2008-2017)

State 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Alabama X X X X X X X X X X
Alaska X X X X X X X X X X
Arizona X X X X X X X X X X
Arkansas X X X X X X X X X X
California X X X X X X X X X X
Colorado X X X X X X X X X X
Connecticut X X X X X X X X X X
Delaware X X X X X X X X X X
District of Columbia X X X X X X X X X
Florida X X X X X X X X X X
Georgia X X X X X X X X X X
Hawaii X X X X X X X X X X
Idaho X X X X X X X X X X
[llinois X X X X X X X X X X
Indiana X X X X X X X X X X
lowa X X X X X X X X X X
Kansas X X X X X X X X X X
Kentucky X X X X X X X X X X
Louisiana X X X X X X X X X X
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Table 5. States reporting fire incidents to the National Fire Incident Reporting

System (2008-2017) — continued

State 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Maine X X X X X X X X X X
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana

Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Native American
Puerto Rico
Total

Source: NFIRS.

Notes: For 2008, includes fire incidents submitted in both NFIRS Versions 4.1 and 5.0. Beginning in 2009, includes only fire
incidents submitted in NFIRS Version 5.0.

*Puerto Rico submitted fire incident data to the NFIRS in 2008 to 2009, but the data were excluded from all fire data analyses

due to data quality issues.
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Table 6. Fire departments reporting fire incidents to the National Fire Incident
Reporting System in 2017

Number of fire Num?er qf Percen.tage_ of

reporting fire reporting fire

de?::ir:teents departments departments

(NFIRS 5.0) (NFIRS 5.0)

Alabama 1,100 313 28
Alaska 235 136 58
Arizona 197 125 63
Arkansas 976 677 69
California 1,038 499 48
Colorado 385 247 64
Connecticut 259 224 86
Delaware 61 59 97
District of Columbia 1 1 100
Florida 568 342 60
Georgia 608 515 85
Hawaii 6 4 67
Idaho 243 166 68
lllinois 1,127 966 86
Indiana 861 498 58
lowa 848 490 58
Kansas 631 467 74
Kentucky 805 561 70
Louisiana 553 364 66
Maine 498 241 48
Maryland 362 259 72
Massachusetts 366 342 93
Michigan 1,074 839 78
Minnesota 778 716 92
Mississippi 757 626 83
Missouri 930 372 40
Montana 433 155 36
Nebraska 471 204 43
Nevada 78 40 51
New Hampshire 228 205 90
New Jersey 719 603 84
New Mexico 367 315 86
New York 1,786 994 56
North Carolina 1,243 1,006 81
North Dakota 375 180 48
Ohio 1,192 1,155 97
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Table 6. Fire departments reporting fire incidents to the National Fire Incident
Reporting System in 2017 — continued

Number of fire Numl?er o.f Percen.tage.of

reporting fire reporting fire

de?:l;ir:teents departments departments

(NFIRS 5.0) (NFIRS 5.0)

Oklahoma 930 349 38
Oregon 314 170 54
Pennsylvania 2,300 1,535 67
Rhode Island 70 35 50
South Carolina 471 415 88
South Dakota 337 215 64
Tennessee 696 529 76
Texas 2,022 903 45
Utah 263 131 50
Vermont 233 145 62
Virginia 668 413 62
Washington 595 269 45
West Virginia 439 416 95
Wisconsin 821 748 91
Wyoming 133 62 47
Native American 48 5 10
Total 32,499 21,246 65

Sources: NFIRS (2017) and state fire marshal’s offices or equivalent organizations (October 2016).

Note:  For 2017, Oregon changed its state database and was unable to import all its incidents to the national database due
to data conversion issues. Compared to 2016 data, only 74% of its fire departments reported to the NFIRS in 2017, and
only 29% of its incidents were imported. In addition, there are 701 Department of Defense (DOD) fire departments
in the U.S. These departments are not included in the totals here as the DOD does not release their incident data
to the USFA at the national level.

“ This total differs from the 2017 NFPA estimate of 29,819 fire departments. The NFPA estimate is the official estimate used

by the USFA as its benchmark for the National Fire Department Registry.

Corresponding to increased participation, the numbers of fires, deaths and injuries, as
well as estimates of dollar loss reported to the NFIRS have also grown. An estimated 69%
of all U.S. fires to which fire departments responded in 2017 were captured in the NFIRS.#

There are, of course, many problems in assembling a real-world database, and the NFIRS
is no exception. Although the NFIRS does not represent 100% of incidents reported to fire
departments each year, the enormous dataset and strong efforts by the fire service result
in a huge amount of useful information. Because of advances in computer technology
and data collection techniques over the past 40 years, and improvements suggested
by participants, the NFIRS has been revised periodically. The latest revision, NFIRS 5.0,
became operational in January 1999.

NFIRS 5.0 captures information on all incidents, not just fires, to which a fire department
responds. NFIRS 5.0 provides 11 modules that recognize the increasingly diverse activities
of fire departments today. Together, these modules contain 567 data elements or fields.

“’This percentage excludes mutual-aid fire incidents to avoid counting the same fire more than once.
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The Basic Module is the main module, which is completed for every incident. The other
modules are filled out, when appropriate, to provide additional information on an incident.
All 11 modules are listed below:

Module Description

Basic Module General information for each incident
Fire Module Fire incident information

Structure Fire Module Information on structure fires

Civilian Fire Casualty Module Fire-related injuries or deaths to civilians
Fire Service Casualty Module Injuries or deaths to firefighters

EMS Module Medical incidents

Hazardous Materials Module Hazardous materials incidents
Wildland Fire Module Wildland or vegetation fires
Apparatus/Resources Module Apparatus-specific information
Personnel Module Personnel associated with apparatus
Arson Module Intentionally set fire information

Data from the modules are grouped together each calendar year to create the public data
release (PDR) files in delimited text (.txt) format, which are then released annually into
the public domain. For NFIRS data submitted prior to 2012, the PDR files were released in
dBASE (.dbf) format. The Apparatus/Resources and Personnel Modules are excluded from
the PDR because they are intended for local fire department use, and the PDR dataset’s
main utility is intended for national analyses. The PDR files consist of a subset of the
data fields contained within the NFIRS national production database. For example, data
elements with sensitive or identifying information are removed, as are data elements that
are wholly used for maintenance or production purposes. The data structure of the PDR
files has been considerably simplified from the production database’s schema for ease
of use. The PDR files from 2004 to 2013 only include fire and hazmat incidents and their
related data tables (available on CD). Prior to 2004, all incidents were included in the PDR
files. Beginning with the 2014 NFIRS data, both the fire and hazmat incident PDR file (CD)
and the full, all-incident PDR file (DVD) are available upon request from the USFA's NFDC.

In its basic form, the NFIRS PDR files have a relational data structure where data from
each incident module is represented by a row in a data table. The primary tables (basic
incident and incident address) contain most of the Basic Module data. There is exactly
one record in the basic incident table for every incident reported to the NFIRS. All other
modules, represented by data tables with similar names (fire incident, civilian casualties,
etc.), have records that are linked to the basic incident table through unique incident
identification key fields (e.g., STATE, FDID, INC_DATE, INC_NO and EXP_NO). Some module
data are split across several tables (e.g., basic incident, incident address, and basic aid
tables); one table (fire incident) combines data from two modules (i.e., Fire Module and
Structure Fire Module). Some tables, such as fire incident, will only have one record for
each relevantincident in the basic incident table, while tables such as civilian casualty may
have several records linked to a single incident in the case where multiple injuries and/or
deaths occur in the same incident.
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State participation is voluntary, and each state specifies NFIRS reporting requirements for
its fire departments. States have the flexibility to adapt their state reporting systems to
their specific needs. As a result, the design of a state’s data collection system varies from
state to state. NFIRS 5.0 was designed so that data from state systems can be converted
to a single format that is used at the national level to aggregate and store NFIRS data.

All data in the system, regardless of the entry mechanism, are in NFIRS 5.0 format;
non-NFIRS 5.0 data are converted to the 5.0 format. The proportion of native 5.0 data
steadily increased since the introduction of NFIRS 5.0 in 1999 (Table 7). This proportion rose
to 99% in the 2008 data. Since Jan. 1, 2009, NFIRS 4.1 data have no longer been accepted by
the system. Prior to 2009, NFIRS 4.1 data in its converted form had been accepted by the
system; however, the USFA only used native 5.0 data in its NFIRS-based analyses.

Table 7. National Fire Incident Reporting System fire incident data reporting by
version (percent)

Percent of NFIRS 4.1 Percent of Native NFIRS

(converted to 5.0 format) 5.0
1999 92 8
2000 77 23
2001 48 52
2002 31 69
2003 19 81
2004 11 89
2005 5 95
2006 5 95
2007 2 98
2008 1 99
2009 0 100

Source: NFIRS.

National Fire Incident Reporting System enhancements

Under the USFA Reauthorization Act of 2008, the U.S. Congress authorized and funded
the USFA to develop enhancements to the NFIRS. The upgrades to the system began in
October 2008 and included a simplified NFIRS web-based reporting interface and a data
warehouse for generating output reports for use in analyses. These improvements make
reporting and accessing the NFIRS data much easier for fire departments.

In July 2010, the USFA completed and deployed the new web-based version of the DET. The
DEBI is a one-purpose tool for use by the fire service to document incident information
within the NFIRS. While the functionality is the same as the NFIRS client DET that has been
available for use for many years, the DEBI allows entry of incidents using a standard web
browser, eliminating the need to download, install and configure client software.

In 2016, a modernization effort began to upgrade the architecture to support the
Department of Homeland Security (DHS)/Federal Emergency Management Agency security
requirements and to move all functions of the USFA software’s System Admin Tool, which
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is used to administer users and groups in the NFIRS system, available in a web-based or
browser interface. This must be completed before “sunsetting” of the USFA software can
occur. The upgrades include a single-sign on portal to simplify access to the NFIRS online
tools and adhere to DHS and industry standards, as well as expand browser choices for the
users. Included in the modernization is the much-needed account and password self-reset
mechanism. In 2017, service to a “mass-email” communication tool was restored, enabling
NFDC NFIRS staff to send important alerts to NFIRS users and vendors.

The development of a flexible NFIRS Data Warehouse (DW) with comprehensive data-
mining capabilities was completed in July 2011 and is currently being deployed to NFIRS
state and fire department users on request. The DW allows NFIRS users to access and
report on nationally collected data with significantly increased functionality over the
current report generation tool. The data have been transformed into a custom schema
that greatly increases the speed of report generation and data access. NFIRS users are
able to generate reports using data from other departments and states, which was not
previously possible. USFA NFIRS staff have been able to take users’ recommendations and
requests for particular queries and develop new reports according to usefulness.

National Fire Incident Reporting System training and resources

The USFA offers several free classroom (on- and off-site) and online NFIRS training
courses for fire departments, including the “Introduction to NFIRS 5.0” (W0497) course,
the “National Fire Incident Reporting System 5.0 Self-Study” (Q0494) course, the “National
Fire Incident Reporting System: Program Management” (NFIRS: PM) (R0491) course, and
the “NFIRS Data Warehouse Training” (R0483). The Introduction to the NFIRS 5.0 and
the NFIRS 5.0 Self-Study (online) courses provide an introduction to the NFIRS reporting
standard, where incident coding, modules, and reporting rules are discussed. A course
revision is underway for Q0494, the online NFIRS 5.0 Self-Study course. The NFIRS: PM
course enables participants to successfully promote, support and manage NFIRS data
collection, use and reporting. In 2017 and 2018, initial training materials were created for
the NFIRS DW pilot release, and an invitational NFIRS Data Warehouse Training course for
state program managers was offered in 2019, with much success. For more information on
NFIRS training courses, visit https://www.usfa.fema.gov/data/nfirs/support/training.html.

In addition to the NFIRS training courses, USFA also offers the “Analytical Tools for
Decision-Making” (R0387) course. This on-site course enables the student to leverage
technology to support community risk reduction as well as fire and EMS emergency
preparedness planning. A substantial portion of the course involves geospatial
technologies and their applications.

Periodically, the USFA issues NFIRSGrams, which are short bulletins that provide coding
help to fire department personnel who use the NFIRS. NFIRSGrams address frequently
asked questions (FAQ) and common mistakes made when completing incident forms.
Examples include “Computer-Assisted/Aided Dispatch (CAD) systems and autopopulated
fields,” “Determining property use at the incident location,” “Data quality,” “Calculating fire
loss,” “Documenting confined structure fires,” and “The difference between reported fire
incident data and estimated fire incident data.” In addition to NFIRSGrams, the “NFIRS 5.0
Coding Questions Manual” includes common NFIRS coding inquiries and instructions on
how to code NFIRS 5.0 incident reports in a question-and-answer format. NFIRSGrams
and the “NFIRS 5.0 Coding Questions Manual” are available at https://www.usfa.fema.gov/
data/nfirs/support/training.html.
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The USFA also offers on-site technical support to the NFIRS state program managers. The
purpose of the supportis to help address problems states have in the management of the
NFIRS and in their support to their fire departments.

Furthermore, the USFA's NFIRS Support Center offers a consolidated national help desk
to provide technical support to users, fire departments, tribal nations fire departments
and NFIRS state program managers regarding all aspects of the NFIRS. Support Center
staff may be reached by email at FEMA-NFIRSHELP@fema.dhs.gov or by calling toll free
at 888-382-3827. Questions about or requests for NFIRS technical assistance can also be
submitted online at https://apps.usfa.fema.gov/contact/ntsc/.

Uses of the National Fire Incident Reporting System

NFIRS data are used extensively at all levels of government for major fire protection
decisions. At the local level, incident and casualty information is used for setting priorities
and targeting resources. The data collected is particularly useful for designing fire
prevention programs, educational programs and EMS-related activities specifically suited
to the real emergency problems that local communities face.

At the state level, the NFIRS is used in many capacities. One valuable contribution is that
some state legislatures use this data to justify budgets and to pass important bills on
fire-related issues, such as sprinklers, fireworks and arson. Many federal agencies, in
addition to the USFA, make use of NFIRS data. The NFIRS data are used, for example, by
the Consumer Product Safety Commission (CPSC) to identify problem products and to
monitor corrective actions. The Department of Transportation uses NFIRS data to identify
fire problems in automobiles, which has resulted in mandated recalls. The Department of
Housing and Urban Development uses NFIRS data to evaluate the safety of manufactured
housing (mobile homes). The USFA uses the data to design prevention programs, to
prioritize firefighter safety initiatives, to assist in the development of training courses at
the National Fire Academy, and to serve a host of other purposes.

In addition to government agencies, the NFIRS data are also used for research and
prevention programs by a variety of other entities, including nonprofit fire-related
organizations, colleges and universities, courts and law firms, and the media. For example,
since October 2014, the American Red Cross (ARC) has been linking NFIRS residential
fire data to information gathered from their disaster response teams to identify
neighborhoods that have a high fire risk, and then installing smoke alarms in homes within
these communities as part of the nationwide Home Fire Campaign. By September 2019,
the ARC and its partners have saved over 600 lives and installed nearly 1.9 million smoke
alarms as part of this campaign to reduce the number of home fire deaths and injuries.*®

Thousands of fire departments, scores of states and hundreds of industries have used the
data. The potential for even greater use remains. The USFA report, “Uses of NFIRS: The
Many Uses of the National Fire Incident Reporting System,” further describes the uses of
the data and is available online at https://usfa.kohalibrary.com/app/work/159371.

“8The American Red Cross Home Fire Campaign is available at: https://www.redcross.org/get-help/how-to-
prepare-for-emergencies/types-of-emergencies/fire/prevent-home-fire.html, accessed September 9, 2019.
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U.S. fire departments

The number of fire departments in each state (Table 6) was provided by each state's
NFIRS program manager. The USFA also maintains a database of fire departments. The
USFA established the National Fire Department Census and its subsequent database in
the fall of 2001 when the USFA launched a nationwide campaign for voluntary registration
of fire departments.

From 2001 to 2016, the number of registered fire departments grew from about 16,000 to
over 27,000. Because the census was cumulative over time, it did not reflect a typical census
in the way that the data were collected.* As a result, in the fall of 2016, the USFA renamed
the census to the National Fire Department Registry. As of January 2019, there were 27,224
registered fire departments, about 91% of the estimated number of U.S. fire departments.>°
The NFPA estimated that there were 29,819 fire departments in the U.S. in 2017.

The database provides a current directory of registered fire departments and includes
basic information, such as addresses, department types, website addresses (if applicable),
number of fire department personnel and number of stations. Population-protected and
area-protected data are also collected. However, in previous analyses of the population-
protected field, it was determined that the registered fire departments reported protecting
a population two times that of the U.S. population estimated by the U.S. Census Bureau.
Similar results were seen for the area protected. The National Fire Department Registry
also collects information on specialized services that is released only in summary format.

The database is intended for use by the fire protection and prevention communities, allied
professions, the general public, and the USFA. The USFA uses the database to conduct
special studies, guide program decision-making, and improve direct communication with
individual fire departments. For more information about the National Fire Department
Registry, or to download the list of registered fire departments, visit https://apps.usfa.
fema.gov/registry/.

Methodology

An attempt has been made to keep the data presentation and analysis as straightforward
as possible. Itis also the desire of the USFA to make the data analyses widely accessible
to many different users, so it avoids unnecessarily complex methodology. The term “fire
casualties” refers to deaths and injuries; the term “fire losses” collectively includes fire
casualties and dollar loss.

Analytic issues and considerations

There are several long-standing issues regarding how to analyze NFIRS data when they
are neither as complete nor as accurate as desired. The sections that follow discuss how
the analyses address these and other issues.

Moreover, the USFA developed the “National Fire Incident Reporting System Version 5.0
Fire Data Analysis Guidelines and Issues” document to address some of these issues and

“A census is an official count or a complete enumeration of a population.
S0USFA. (2019). National fire department registry summary. Retrieved from https://www.usfa.fema.gov/
downloads/pdf/registry_summary_2019.pdf.
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discuss analytic considerations and methods of analyzing NFIRS fire incident data.> Topics
include the NFIRS 5.0 data structure, general quality assurance issues, and definitions and
parameters of common fire analyses (e.g., residential building fires or casualties), including
the methodology for determining structure fire causes. The methods, techniques and
considerations discussed are those used by USFA analysts, and they do not necessarily
reflect methods, techniques and considerations used by fire data analysts from other
agencies and organizations. NFIRS data partners may (and do) employ their own methods
for analyzing the data and may make differing assumptions when encountering data issues.

Representativeness of the sample

The percentage of fire departments participating in the NFIRS varies from state to state,
with some states not participating at all in some years. To the best that the USFA can
determine, the distribution of participants is reasonably representative of the entire
nation, even though the sample is not random. The dataset is so large — on average about
68% of all fires — and reasonably distributed geographically and by size of community
that it is used as input to developing national estimates.

In a joint study effort, the USFA and the NFPA examined the biases in NFIRS participation,
specifically whether the fire experience of NFIRS-reporting departments differed
systematically from the fire experience of other nonreporting departments within the
same population. Results based on data from 1997 and 2002 indicated that there were
differences in total fire loss estimates derived from the NFIRS reporting departments
and non-NFIRS reporting departments; however, the degree of difference was not great
enough to merit adjusting current scaling methodologies. Thus, the USFA and fire data
analysts from other organizations continue to use the long-standing methodology of
scaling NFIRS estimates with NFPA total fire estimates.

In the fall of 2008, as required by the U.S. Office of Management and Budget (OMB), the
USFA undertook a study of the NFIRS dataset to examine the potential bias in the NFIRS
due to fire department non-response. As a result, the USFA completed an analysis to
identify fire departments that do not participate in the NFIRS, characteristics of these
departments, and whether their non-response impacted the representativeness of the
NFIRS. Undertaken on a regional and county basis, the analysis provided insight into what,
if any, adjustments could be made to minimize the impact of possible reporting bias on
the fire loss estimates. States of particular concern for nonreporting were located in the
Northeastern and Western regions of the country, where the average rates of reporting
were approximately 72% for each of these regions. By contrast, the Midwestern region
had an estimated 87% reporting rate.

In 2011, the USFA also completed a second NFIRS representativeness study as required
by the OMB. For this study, the USFA compared the NFIRS database to NFPA proprietary
data to determine the percentage of departments responding to the NFPA survey that
also reported fires to the NFIRS. It was determined that 87% of the 2009 NFPA survey
respondents also reported fire incidents to the NFIRS from 2007 to 2009. In 2009 alone,
more than 18,000 additional departments (i.e., in addition to those responding to the NFPA
survey) reported fires to the NFIRS.

*"The “National Fire Incident Reporting System Version 5.0 Fire Data Analysis Guidelines and Issues,” July 2011,
is available at https://www.usfa.fema.gov/downloads/pdf/nfirs/nfirs_data_analysis_guidelines_issues.pdf.
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It is important to note that the USFA, along with other federal agencies, does not use
NFIRS data to derive state-level fire estimates. The NFIRS data are used to show the fire
problem at the national level. Because the findings in the USFA's NFIRS representativeness
studies show high reporting rates, fire departments across the country appear to be
well-represented in the NFIRS.

Moreover, most of the NFIRS data exhibit stability from one year to the next, without
radical changes. Results based on the full dataset are generally similar to those based on
part of the data, another indication of data reliability. Although improvements could be
made — the individual incident reports could and should be filled out more completely
and more accurately than they are today (as can be said about most real-world data
collections as large as the NFIRS), and all participating departments should have the same
reporting requirements — the overall portrayal is a reasonably accurate description of
the fire situation in the U.S.

National estimates

National estimates are estimates of the number of fire losses (i.e., fires, deaths, injuries
and dollar loss) associated with a subset of the fire data.> High-level summarized national
estimates of the numbers for fires, deaths, injuries and dollar loss are based on the
NFPA’'s annual Survey of Fire Departments for U.S. Fire Experience.>® With the exception
of the NFPA estimates for total fires, structure fires (i.e., residential and nonresidential),
vehicle, outside and other fires, all other estimates are scaled-up national estimates or
percentages, not just the raw totals from the NFIRS. Because the NFIRS 5.0 data are not
based on a statistically selected sample and do not represent a “complete” census of
fire incidents, the raw counts of NFIRS data must be scaled up to national estimates.>*
These estimates are based on a method of apportioning the NFPA estimates for total
fires, structure fires, vehicle, outside and other fires.>> Generally speaking, the national
estimates are derived by computing a percentage of fires, deaths, injuries or dollar loss
in a particular NFIRS category and multiplying it by the corresponding total estimate from
the NFPA annual survey.>® For example, the national estimate for the number of injuries
by age group used in the calculation for the fire injury rate per million population was
computed by taking the percentage of NFIRS fire injuries (with known age) and multiplying
it by the estimated total number of fire injuries from the NFPA survey. This methodology
is the accepted practice of national fire data analysts.

Ideally, one would like to have all of the data come from one consistent data source.
Because the “residential population protected” is not reported to the NFIRS by many
fire departments, and the reliability of that data element is suspect in many other cases,
especially where a county or other jurisdiction is served by several fire departments that

52An estimate is an approximation of a count or total.

53For information on the NFPA's survey methodology, please see the NFPA's report on fire loss in the U.S.:
http://www.nfpa.org/news-and-research/fire-statistics-and-reports/fire-statistics/fires-in-the-us/overall-fire-
problem/fire-loss-in-the-united-states.

%4For an explanation of the difference between raw fire incident data and estimated fire incident data, see the
USFA NFIRSGram “The Difference Between Reported Fire Incident Data and Estimated Fire Incident Data,”
https://www.usfa.fema.gov/data/nfirs/support/nfirsgrams/nfirsgram_reported_versus_estimates.html.
*National estimates are based on “The National Estimates Approach to U.S. Fire Statistics” by Hall and Harwood:
https://www.nfpa.org/-/media/Files/News-and-Research/Fire-statistics-and-reports/NFPA-estimates-and-
methodology/NationalEstimatesApproach.pdf.

*The NFPA summary estimates are used for the overall U.S. fire losses; for fire losses from structure, vehicle,
outside and other fires; and as the basis for the USFA's estimates of residential and nonresidential building
fires. The alternative approach for these summary numbers is to use the relative percentage of fires (or other
loss measures) from the NFIRS and scale up (multiply by) to the NFPA estimate of total fires.
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each report their population protected independently, this data element was not used.
Instead, extrapolations of the NFIRS sample to national estimates were made using the
NFPA survey for the gross totals of fires, deaths, injuries and dollar loss.

One problem with this approach is that the proportions of fires and fire losses differ
between the large NFIRS sample and the NFPA survey sample. Nonetheless, to be
consistent with approaches being used by other fire data analysts, the NFPA estimates
of fires, deaths, injuries and dollar loss are used as a starting point. The details of the
fire problem below this level are based on proportions from the NFIRS. Because the
proportions of fires and fire losses differ between the NFIRS and the NFPA estimates,
from time to time, this approach leads to minor inconsistencies. These inconsistencies
will remain until all estimates can be derived from NFIRS data alone.

Future national estimates methodology

As a result of the differences between the NFIRS and the NFPA data, the USFA has
performed extensive work to develop a new method for calculating national estimates
relying entirely upon the NFIRS and other publicly available data, such as population
and socio-economic data from the U.S. Census Bureau’s American Community Survey.
Imputation (i.e., data substitution) methods were used to adjust for missing or unreported
data. Various approaches were considered, most notably population scaling and
multivariate regression methods.

The findings of this study were published in June 2018 on the USFA website as an
academically peer-reviewed white paper (https://www.usfa.fema.gov/downloads/pdf/
statistics/national_fire_estimation_using_nfirs_data.pdf). Further research on the new
methodology is currently underway.

Data quality

Data quality is an area of great importance. The following three criteria are used in
monitoring data in the NFIRS during the year: the data are complete, the data are accurate,
and the data are current. These criteria are monitored by creating reports from the
database that show the number of reporting fire departments, the number of incidents
by state, the number of invalid incidents, and the number of unreleased incidents. The
USFA provides the reports to the state NFIRS program managers and works with them
to resolve any data issues. Technical assistance (e.g., telephone support or site visits) is
provided to states to help address any data quality and data reporting needs.

Audits of the data are performed during the year to identify any inconsistencies. The
audits focus on three criteria: gaps in reporting, critical errors in the data, and outliers
in the data. In particular, the USFA works closely with states to monitor the quality of
data coming from third-party vendor software. Each state is responsible to enforce that
the NFIRS third-party software sold by vendors in their state is compliant with NFIRS
standards. The USFA assists states in monitoring vendor data quality issues or contacts
vendors directly to discuss an issue at a state’s request. Other data quality issues are
questionable, high dollar-loss incidents and questionable, high numbers of fire deaths.
Quarterly, USFA staff queries the database for questionable values (i.e., outliers) and
verifies the values with state- and local-level NFIRS program managers. The data quality
steps are important to ensure that the data meet the USFA's three criteria before the data
are released in the NFIRS PDR format.
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The USFA published the report “Review and Assessment of Data Quality in the National
Fire Incident Reporting System” (May 2017). This document covered a review of the
system, the many robust data quality checks and mechanisms which are an integral part
of the NFIRS, and an assessment of the data quality both at the state level and at the data
element level. The data element assessment focused on the most common data elements
used in NFIRS data analyses. The three most recent years of NFIRS data available at the
time of the report’s development (2009 to 2011) were reviewed. Additionally, a section
drawn from published NFPA documents covering the NFPA survey methodology was
also included. The “Review and Assessment of Data Quality in the National Fire Incident
Reporting System” document is available at https://www.usfa.fema.gov/downloads/pdf/
publications/nfirs_data_quality_report.pdf.

Unknown entries, incomplete loss reporting, and unreported fires are also important
considerations when assessing NFIRS data quality. These topics are discussed in more
detail in the sections that follow.

Unknown entries

Unknown entries are of the highest concern for data quality. On a fraction of the incident
reports or casualty reports sent to the NFIRS, the desired information for many data
items either is not reported or is reported as “unknown.” The total number of blank or
unknown entries is often larger than some of the important subcategories. For example,
48% of fatal fires in residential buildings reported from 2015 to 2017 did not have sufficient
data recorded in the NFIRS to determine fire cause. The lack of data, especially for these
residential fatal fires, masks the true picture of the fire problem.

Many prevention and public education programs use NFIRS data to target at-risk groups
or to address critical problems. Fire officials use the data in decision-making that
affects the allocation of firefighting resources, and consumer groups and litigators use
the data to assess product fire incidence. When the numbers of unknown entries are
large, the credibility of the data suffers. In some cases, even after the best attempts
by fire investigators, the information is truly unknown. In other cases, the information
reported as unknown in the initial NFIRS report is not updated after the fire investigation
is completed. Fire departments need to be more aware of the effect of incomplete data
reporting, and they need to update the initial NFIRS report if additional information is
available after the investigation. Through various USFA and NFDC training initiatives and
efforts by various fire organizations, fire departments are encouraged to reduce the
number of unknown entries by fully documenting the fire incident.

In making national estimates, the unknowns should not be ignored. The approach taken
by the USFA in presenting the data is to provide not only the “raw” percentages of each
category but also the “adjusted” percentages computed using only those incidents for
which data were provided. This calculation, in effect, distributes the fires for which the
data are unknown in the same proportion as the fires for which the data are known, which
may or may not be approximately right. Both the reported data and the adjusted data (if
unknowns are present) are plotted on bar charts.

To illustrate, using the cause of residential building fires, cooking was determined as the
fire cause for 42.1% of reported residential building fires from 2015 to 2017; another 17.4%
of reported fires had unknown causes. Thus, the percent of fires that had their cause
reported was 100 minus 17.4, which equals 82.6%. With the unknown causes apportioned
like the known causes, the adjusted percent of cooking fires in residential buildings can
then be computed as 42.1 divided by 82.6, which equals 51.0%.
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Incomplete loss reporting

Although it is troublesome that insufficient data for the various NFIRS data elements
can mask the true picture of the fire problem and impact the credibility of the data, the
apparent nonreporting of injuries and property loss associated with many fire incidents
is equally challenging. For example, there are many reported fires where the flame
spread indicates damage, but property loss is not reported. It is notoriously difficult to
estimate dollar loss, but an approximation is more useful than leaving the data element
blank. Analysts need to be aware that this apparent lack of property-loss data affects the
understanding of those fires that cause substantial loss.

Unreported fires

The NFIRS only includes fires to which the fire service responded. In some states, fires
attended by state fire agencies (such as forestry) are included; in other states, they are not.

Nonreporting to the National Fire Incident Reporting System

The NFIRS includes fires from all states, but does not include incidents from all fire
departments within participating states. The percentage of fire departments reporting
varies greatly from state to state. However, if the fires from the reporting departments are
reasonably representative, this omission does not cause a problem in making useful national
estimates for any but the smallest subcategories of data and some geographic analyses.

Some fire departments submit information on most, but not all, of their fires. Sometimes
the confusion is systematic, such as when no-loss cooking fires or chimney fires are
not reported. Sometimes it is inadvertent, such as when incident reports are lost or
accidentally not submitted. The information that is received is assumed to be the total
for the department and is extrapolated as such.

Nonreporting to the fire service

Avery large number of fires are not reported to the fire service at all. Most are believed to
be small fires in the home or industry that go out by themselves or are extinguished by the
occupant. Special surveys of homes and businesses are needed to estimate the unreported
fires. No attempt is made here to estimate them. Studies undertaken in the mid-1970s,
mid-1980s and again in the mid-2000s on unreported residential fires indicated that a
substantial number of fires are not reported to local fire departments. The 2004 to 2005
CPSC study on unreported residential fires noted that of the estimated number of fires
in residences, only 3% were reported to fire departments and 97% were not.>” Although
the vast majority of fire incidents are unreported because they are small, confined and
immediately extinguished, they are still fires. Even the largest fire starts small. Hence, all
fires, regardless of size, merit prevention attention and analytic investigation.

Structures versus buildings

NFIRS 5.0 allows for the differentiation between buildings and nonbuildings. In the NFIRS,
a structure is a built object that can include platforms, tents, connective structures (e.g.,
bridges, fences, telephone poles) and other various structures in addition to buildings.
From 2008 to 2017, analyses of NFIRS structure fires show that, in general, the majority
(95%) of structure fires occurred in buildings.

’Greene, M. A., & Andres C. (2009). 2004-2005 national sample survey of unreported residential fires. U.S.
Consumer Product Safety Commission.
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Structure fires are defined by the NFIRS incident type — Incident Type 110 series (structure
fires) and Incident Type 120 series (fires in mobile property used as a fixed structure).*®
These incident types are:

111 Building fire.

112 Fires in structure other than in a building.>®

113 Cooking fire, confined to container.

114 Chimney or flue fire, confined to chimney or flue.
115 Incinerator overload or malfunction, fire confined.
116 Fuel burner/boiler malfunction, fire confined.

117 Commercial compactor fire, confined to rubbish.
118 Trash or rubbish fire, contained.

120 Fire in mobile property used as a fixed structure, other.
121 Fire in mobile home used as fixed residence.

122 Fire in motor home, camper, recreational vehicle.
123 Fire in portable building, fixed location.

QOO0000000000

As building fires are a subset of structure fires, they are defined as structure fires where
the structure type is an enclosed building, or a fixed portable or mobile structure. By
definition, this excludes nonbuilding structures. Previous USFA analyses demonstrated that
confined structure fire incidents with full incident reporting primarily occurred in buildings.
To accommodate the confined fire incident types with abbreviated incident reporting, the
incident is also assumed to be a building if the structure type is not specified. In terms of
the NFIRS data, building fires are therefore defined using the following criteria:

© NFIRS Version 5.0 data.

© Aid Types:
» 1 Mutual aid received.
» 2 Automatic aid received.
» 5 Otheraid given.
Note: Mutual aid given and automatic aid given (Aid Types 3 and 4) were excluded to
avoid counting a single incident more than once.

© Incident Types 111 to 123 (excluding Incident Type 112):

111 Building fire.

113 Cooking fire, confined to container.

114 Chimney or flue fire, confined to chimney or flue.

115 Incinerator overload or malfunction, fire confined.

116 Fuel burner/boiler malfunction, fire confined.

117 Commercial compactor fire, confined to rubbish.

118 Trash or rubbish fire, contained.

120 Fire in mobile property used as a fixed structure, other.

121 Fire in mobile home used as fixed residence.

122 Fire in motor home, camper, recreational vehicle.

123 Fire in portable building, fixed location.

Notes: 1. Incident Types 113 to 118 do not specify if the structure is a building.

2. Incident Type 112 was included in data analyses prior to 2008, as previous

analyses showed that Incident Types 111 and 112 were used interchangeably.
As of 2008, Incident Type 112 was excluded.

v v vV vV vV vV vV vV vV v v

*8Note that Incident Type 110 is not included. Incident Type 110 is a conversion code for NFIRS 4.1. Incident
Type 110 is not a valid code for data collected in NFIRS 5.0. Incidents in the NFIRS 5.0 database with Incident
Type 110 are incidents collected under the NFIRS 4.1 system that are converted to NFIRS 5.0 compatible data.
*Preliminary findings noted that the fires coded as Incident Type 112 appear to be in buildings. A more detailed
look at these incident types is required to determine whether they were coded correctly.
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© Structure Type:
» For Incident Types 113 to 118:
» 1—Enclosed building, or
» 2—Fixed portable or mobile structure, or
» Structure Type not specified (null entry).
» ForlIncident Types 111 and 120 to 123:
» 1—Enclosed building, or
» 2—Fixed portable or mobile structure.

The distinction between buildings and nonbuildings is particularly important when
determining the effectiveness of engineered fire safety features, such as smoke alarms
and residential sprinklers. These important components of early fire detection and
automatic suppression apply to buildings and not necessarily to other types of structures.
To facilitate analysis of these components and to acknowledge that prevention efforts
are generally focused on buildings, the USFA separates the subset of buildings from the
rest of the structures. For these reasons, the USFA focuses on producing building fire and
loss estimates.

The USFA's “Fire Estimate Summary” series, as well as 2003 to 2017 national estimates of
residential and nonresidential building fires and losses, are published at https://www.usfa.
fema.gov/data/statistics/order_download_data.html. Information regarding the USFA's
methodology for computing national estimates of residential and nonresidential building
fires and losses is published in the USFA's “National Estimates Methodology for Building
Fires and Losses” (August 2012) available at https://www.usfa.fema.gov/downloads/pdf/
statistics/national_estimate_methodology.pdf.

Computing trends

One FAQ is how much a particular aspect of the fire problem has changed over time. The
usual response is in terms of a percent change from one year to another. In dealing with
real-world data that fluctuates from year to year, a percent change from one specific year
to another can be misleading. This is especially true when the beginning and ending data
points are extremes, either high or low. For example, Table 8 shows that the percent
change from 4,200 fire injuries in multifamily residential buildings in 2008 to 3,800 fire
injuries in 2017 would be a substantial decrease of 9.5%; however, if 2009 is chosen as
the beginning data point (4,050 fire injuries), this change would show a 6.2% decrease. As
trends in the U.S. fire problem are of interest, the USFA presents the computed best-fit
linear trend line (which smoothes fluctuations in the year-to-year data) and presents the
change over time based on this trend line. In this example, the overall 10-year trend is a
decrease in injuries of 12.7%. Trends that incorporate the NFIRS data from both Version
4.1 and Version 5.0 may have subtle changes as a result of the Version 5.0 system design
and not a true trend change.
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Table 8. Comparison of percent change indicators

Multifamily

. . . Change Change
rﬁ:ﬂg?:gal Iinz‘:\:tt-::n d betweeng2008 betweeng2009
fire injuries and 2017 and 2017
2008 4,200 4,335 4,200
2009 4,050 4,274 4,050
2010 4,250 4,213
2011 4,450 4,152
2012 4,325 4,091
2013 3,975 4,029
2014 4,100 3,968
2015 3,825 3,907
2016 3,625 3,846
2017 3,800 3,785 3,800 3,800
Percent change -12.7 -9.5 -6.2

Source: USFA national estimates of multifamily residential building fire injuries.

Rounding

Percentages on each chart are rounded to one decimal point. Textual discussions cite
these percentages as whole numbers. Thus, 13.4% is rounded to 13%, and 13.5% is
rounded to 14%. National estimates are rounded as follows: Fires are rounded to the
nearest 100 fires, deaths to the nearest five deaths, injuries to the nearest 25 injuries, and
loss to the nearest million dollars.

Comparing statistics

Differences between the current NFIRS and older versions have, or may have, an effect
on the analyses of fire topics. These differences, the result of both coding changes and
data element design changes, required revisions to long-standing groupings and analyses.
The revisions have caused some challenges when comparing current data to past data.

Data collection and reporting in NFIRS 5.0

The following are among the areas that are unique to NFIRS 5.0: abbreviated or
streamlined reporting for qualified incidents, the collection of smoke alarm and automatic
extinguishing system data (formerly called sprinklers), the differentiation between
buildings and structures, and the cause methodology.®® These areas have resulted in
changes in overall trends, some subtle and some substantial.

%The NFIRS 5.0 documentation at https://www.usfa.fema.gov/data/nfirs/support/documentation.html provides
detailed information.
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Confined fires

“Confined fires” are fires contained to certain types of equipment or objects within a
structure. In the NFIRS, a confined structure fire is defined by Incident Type Codes 113 to
118.5" Confined structure fires are typically small fire incidents that are limited in extent
to specific types of equipment or objects staying within pots, fireplaces or certain other
noncombustible containers. Confined structure fires rarely result in serious injury or large
content loss and are expected to have no significant accompanying property loss due to
flame damage.5?

The NFIRS allows abbreviated reporting for confined structure fires. For these incident
types, the Basic Module is required to be completed. NFIRS users may also optionally
complete the Fire Module and the Structure Fire Module for confined fires, although it is
not required. If any civilian or firefighter injuries occurred as a result of the confined fire,
the Civilian Fire Casualty Module and/or the Fire Service Casualty Module are required to
be completed for each injury reported on the Basic Module.

The limited reporting of confined, low-loss structure fires allows the fire service to capture
incidents that either may have gone unreported prior to the introduction of NFIRS 5.0 or
were reported, but as a nonfire incident, as little to no loss was involved.®3 Data from this
reporting option for structure fires was investigated in a 2006 USFA report, “Confined
Structure Fires.” The addition of these fires results in increased proportions of cooking and
heating fires in analyses of structure fire cause. In other analyses, the inclusion of confined
fires may result in larger percentages of unknown values, as detailed reporting of fire
specifics is not required. In many of the USFA's analyses, the confined fires are analyzed
separately from the nonconfined fires to account for the fact that detailed reporting is
not required for the confined fires. In 2017, confined structure fires accounted for 19% of
all reported fires and 49% of all reported structure fires. Of the confined structure fires,
78% were no- or low-loss cooking fires (68%) and heating fires (10%).

Structure fire cause methodology

Since the introduction of NFIRS 5.0, the implementation of the cause hierarchy has
resulted in a steady increase in the percentages of unknown fire causes. This increase may
be due, in part, to the fact that the original cause hierarchy (described in “Fire in the United
States 1995-2004," 14th edition) does not apply as well to NFIRS 5.0. Causal information
collected as part of NFIRS 5.0 was not incorporated in the old hierarchy. As a result, many
incidents were assigned to the unknown cause category. As the hierarchy was originally
designed for structures, incidents that did not fit well into the structure cause categories
were also assigned to the unknown category.

%The confined structure fire incident type code descriptions are as follows: 113-Cooking fire, confined to
container; 114-Chimney or flue fire, confined to chimney or flue; 115-Incinerator overload or malfunction,
fire confined; 116-Fuel burner/boiler malfunction, fire confined; 117-Commercial compactor fire, confined to
rubbish; and 118-Trash or rubbish fire, contained.

®2Content loss includes losses to the contents of a structure due to damage by fire, smoke, water and overhaul.
Property loss includes losses to the structure itself or to the property itself. For confined fires, the expectation
is that the fire did not spread beyond the container (or rubbish for Incident Type code 118), and therefore, there
was no property damage (damage to the structure itself) from the flames. However, there could be property
damage as a result of smoke, water and overhaul.

8Some states routinely reported such nonloss fires as smoke scares. The result, from a reporting viewpoint,
is that the incident is reported but not coded as a fire incident.
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Structure fires

To capture the wealth of data available in NFIRS 5.0, the USFA developed a modified
version of the previous cause hierarchy for structure fires as shown in Table 9. The
revised schema provides three levels of cause descriptions: a set of more detailed causes
(priority cause description), a set of midlevel causes (cause description), and a set of high-
level causes (general cause description). The priority cause description and the cause
description existed previously as part of the original cause hierarchy but have been
expanded to capture the 5.0 data.

Table 9. Three-level structure fire cause hierarchy

Priority cause description s General cause
st ; Cause description . .
(in hierarchical order) description
Exposure Exposure Exposure
Intentional Intentional Firesetting

Cause under investigation ~ Cause under investigation  Unknown
Children playing

Other playing Playing with heat source Firesetting
Natural Natural Natural
F|rewo.rks Other heat

Explosives Flame, heat
Smoking Smoking

Heating Heating

Cooking Cooking Equipment
Air conditioning Appliances

Electrical distribution Electrical malfunction Electrical
Appliances Appliances

Special ?qU|pm§nt Other equipment Equipment
Processing equipment

Torches Open flame Flame, heat

Service equipment

Vehicle, engine

— Other equipment Equipment
Unclassified fuel-powered
equipment
Unclassified equipment
with other or unknown fuel Unknown Unknown
source
Unclassified electrical Electrical malfunction Electrical

malfunction
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Priority cause description General cause

Table 9. Three-level structure fire cause hierarchy — continued

. . . Cause description
(in hierarchical order) P

Matches, candles

description

- Open flame
Open fire
Other open flame, spark
— - Other heat Flame, heat
Friction, hot material
Ember, rekindle Open flame
Other hot object Other heat
Natural condition, other Natural Natural
Heat source or product Other unintentional,
; Unknown
misuse careless
Equipment operation
deficienc Equipment mi ration .
: y . qu ent misoperation, Equipment
Equipment failure, failure
malfunction
Trash, rubbish Unknown
i i Unknown
Other unintentional e Uil et
careless
Exposure (fire spread,
other) Exposure Exposure
Unknown Unknown Unknown

Source: USFA.

Note: Fires are assigned to a cause category in the hierarchical order shown. For example, if the fire is judged to be
intentionally set and a match was used to ignite it, it is classified as intentional and not open flame because intentional
is higher on the list.

The causes of fires are often a complex chain of events. To make it easier to grasp the “big
picture,” the 16 midlevel categories of fire causes, such as heating, cooking, and playing
with heat source, are used by the USFA. The alternative is to present scores of detailed
cause categories or scenarios, each of which would have a relatively small percentage
of fires. For example, heating includes subcategories such as misuse of portable space
heaters, wood stove chimney fires, and fires involving gas central heating systems.
Experience has shown that the larger categories are useful for an initial presentation of
the fire problem. A more detailed analysis can follow.

Fires are assigned to one of the 16 midlevel cause groupings using a hierarchy of
definitions, as shown in Table 10.54 A fire is included in the highest category into which it
fits on the list. If it does not fit the top category, then the second one is considered, and if
not that one, the third, and so on. (See the note section in Table 9 for an example.)

%4The structure fire cause hierarchy and definitions can be found in the document “National Fire Incident
Reporting System Version 5.0 Fire Data Analysis Guidelines and Issues,” July 2011, available at https://www.
usfa.fema.gov/downloads/pdf/nfirs/nfirs_data_analysis_guidelines_issues.pdf. The hierarchy involves a large
number of subcategories that are later grouped into the 16 midlevel cause categories, then the seven high-
level cause groupings.
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Vehicle, outside and other fires

While these cause categories have usefulness for the other property types — vehicle,
outside and other fires — there are limitations. For these property types, the causes of
fires are based on the distributions of the NFIRS cause of ignition data element. This data
element captures a very broad sense of the cause of the fire.

Deaths, injuries and dollar loss

In previous analyses, the cause sections have included the distributions of deaths, injuries
and dollar loss by fire cause. In principle, it is the cause of the fire that results in deaths,
injuries and dollar loss that should be analyzed — not numbers of deaths and injuries
associated with fire causes. Therefore, analyses of fire cause address fires that result in
deaths (fatal fires), fires that result in injuries, and fires that result in dollar loss.

Other considerations

An additional problem to keep in mind, when considering the rank order of causes, is
that sufficient data to categorize the causes was not reported to the NFIRS for all fatal
fires in the database. The rank order of causes might be different than shown here if the
cause profile for the fires where causes were not reported to the NFIRS was substantially
different from the profile for the fires where causes were reported. However, there is
no information available to indicate that there is a major difference between the known
causes and the unknown causes, so the USFA's best present estimate of fire causes is
based on the distribution of the fires with known causes.

Table 10. Midlevel cause groupings
Cause category Definition

Exposure Caused by heat spreading from another hostile fire.
Intentional® Cause of ignition is intentional, or fire is deliberately set.
Cause under Cause is under investigation, and a valid NFIRS Arson
investigation Module is present. (This category was formerly called

“Investigation with Arson Module.”)

Playing with heat source Includes all fires caused by individuals playing with any
materials contained in the categories below, as well as fires
where the factors contributing to ignition include playing
with heat source. Children playing with fire is included in
this category.

Natural Caused by the sun’s heat, spontaneous ignition, chemicals,
lightning, static discharge, high winds, storms, high water
including floods, earthquakes, volcanic action, and animals.

Other heat Includes fireworks, explosives, flame/torch used for
lighting, heat or spark from friction, molten material, hot
material, heat from hot or smoldering objects.

®Fires caused by intentional actions include, but are not limited to, fires that are deemed to be arson. Intentional
fires are those fires that are deliberately set, and they include fires that result from the deliberate misuse of a heat
source and fires of an incendiary nature (arson) that require fire service intervention. For information and statistics
on arson fires only, refer to the Uniform Crime Reporting Program arson statistics from the U.S. Department of
Justice, FBI, Criminal Justice Information Services Division, https://www.fbi.gov/about-us/cjis/ucr/ucr.
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Table 10. Midlevel cause groupings — continued
Cause category Definition

Smoking

Cigarettes, cigars, pipes, and heat from undetermined
smoking materials.

Heating

Includes confined chimney or flue fire, fire confined to
fuel burner/boiler malfunction, central heating, fixed and
portable local heating units, fireplaces and chimneys,
furnaces, boilers, water heaters as source of heat.

Cooking

Includes confined cooking fires, stoves, ovens, fixed and
portable warming units, deep fat fryers, open grills as
source of heat.

Appliances

Includes televisions, radios, video equipment, phonographs,
dryers, washing machines, dishwashers, garbage disposals,
vacuum cleaners, hand tools, electric blankets, irons, hair
dryers, electric razors, can openers, dehumidifiers, heat
pumps, water cooling devices, air conditioners, freezers and
refrigeration equipment as source of heat.

Electrical malfunction

Includes electrical distribution, wiring, transformers, meter
boxes, power switching gear, outlets, cords, plugs, surge
protectors, electric fences, lighting fixtures, electrical arcing
as source of heat.

Other equipment

Includes special equipment (radar, X-ray, computer,
telephone, transmitters, vending machine, office machine,
pumps, printing press, gardening tools, agricultural
equipment), processing equipment (furnace, kiln, other
industrial machines), service, maintenance equipment
(incinerator, elevator), separate motor or generator, vehicle
in a structure, unspecified equipment.

Open flame, spark
(heat from)

Includes torches, candles, matches, lighters, open
fire, ember, ash, rekindled fire, backfire from internal
combustion engine as source of heat.

Other unintentional,
careless

Includes misuse of material or product, abandoned or
discarded materials or products, heat source too close
to combustibles, other unintentional (mechanical failure/
malfunction, backfire).

Equipment
misoperation, failure

Includes equipment operation deficiency, equipment
malfunction.

Unknown

Cause of fire undetermined or not reported.

Source: USFA.

NFIRS fire causal data can be analyzed in many ways, such as by the heat source, equipment
involved in ignition, factors contributing to ignition, or many other groupings. The hierarchy
of causes has proven to be useful in understanding the fire problem and targeting
prevention, but other approaches are useful too. Because the NFIRS database stores records
fire-by-fire, and not just in summary statistics, a wide variety of analyses is possible.
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The cause categories displayed in the graphs of the USFA's NFIRS data-related reports
are listed in the same order to make comparisons easier from one to another. The y-scale
varies from figure to figure, depending on the largest percentage that is shown; the y-scale
on a figure with multiple charts, however, is always the same.

Differences between the National Fire Incident Reporting System data and
the National Fire Protection Association survey data

As there are differences between any two analysts using NFIRS data because of the
many assumptions and decisions about how to analyze incomplete and imperfect data,
there can be inconsistencies between different data sources. In particular, there are
discrepancies between the NFIRS data and the NFPA annual survey data. In general, NFIRS
deaths and injuries per 1,000 fires are lower than those of the NFPA. In addition, NFIRS
dollar loss per fire was higher than that of the NFPA except for 2008 to 2011.

From 2013 to 2017, the NFIRS collected fire incident data from an average of 20,850 fire
departments each year.®® The NFPA annual survey of fire departments®’ collects data from
nearly 3,000 fire departments. The NFIRS is not a statistically selected sample; however,
itis a very large set of fire incidents estimated to be, on average, two-thirds of reported
fires. The NFPA survey is based on a statistical sample. These two datasets often yield
dramatically different fire rates. The NFPA survey collects tallied totals, whereas the NFIRS
collects individual incident reports. It is not surprising, therefore, that there are differences
between the NFPA annual survey results and the NFIRS results. In the years examined
(2008 to 2017), the common thread was the increase in the ratios of reported NFIRS data
to the NFPA estimates for fires, deaths, injuries and dollar loss. In general, the deaths
reported to the NFIRS represented a smaller fraction of the NFPA national estimate of
deaths than the NFIRS number of fires represented of the NFPA estimate of fires; the same
was true for NFIRS reported injuries. Estimates of dollar loss are notoriously inexact; it is
not surprising that the NFIRS dollar loss changed from year to year with respect to NFPA
totals (Figure 31).

%This count excludes fire departments that reported mutual-aid incidents only.
57"Fire Loss in the United States,” NFPA Journal, generally the September/October issue each year.
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Figure 31. Ratio of raw National Fire Incident Reporting System data to National

Fire Protection Association national estimates
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Fires Deaths Injuries Dollar loss
2008 0.64 0.59 0.57 0.62
2009 0.67 0.61 0.56 0.57
2010 0.73 0.63 0.59 0.62
2011 0.71 0.67 0.60 0.70
2012 0.65 0.65 0.56 0.65
2013 0.67 0.57 0.56 0.70
2014 0.68 0.61 0.58 0.75
2015 0.66 0.62 0.58 0.72
2016 0.69 0.65 0.59 0.70
2017 0.69 0.61 0.58 0.75

Sources: NFIRS and NFPA.

Note:  The 2008 dollar loss excludes the one-time large loss of an estimated $1.4 billion associated with the 2008 California
wildfires. These losses do not have associated property uses. The 2010 dollar loss excludes the Fourmile Canyon Fire
in Colorado with an estimated property loss of $217 million. The 2012 dollar loss excludes the Waldo Canyon Fire in
Colorado with an estimated property loss of $453.7 million, the High Park Fire also in Colorado with an estimated
property loss of $113.7 million, and the $400 million property damage to the USS Miami (submarine). The 2013 dollar
loss excludes the Black Forest Fire in Colorado with an estimated property loss of $420.5 million. The 2015 dollar
loss excludes the 2015 California wildfires with an estimated property loss of $1.95 billion (this figure includes total
property loss for the Valley and Butte Wildfires). The 2016 dollar loss excludes the 2016 Gatlinburg, Tennessee,
wildfires with an estimated property loss of $911 million. The 2017 dollar loss excludes the 2017 Northern California
wildfire with an estimated property loss of $10 billion.

Looking at the problem from a different perspective, Figure 32 shows the number of
deaths per 1,000 fires, injuries per 1,000 fires, and dollar loss per fire from the NFIRS and
the NFPA from 2008 to 2017. In general, deaths and injuries per 1,000 fires were lower
for the NFIRS than for the NFPA. The NFIRS dollar loss per fire was higher than that of the
NFPA except for 2008 to 2011.
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Between 2008 and 2017, the NFIRS had, on average, a difference of 9% fewer fire deaths
per 1,000 fires than the NFPA survey data. Annually, the NFIRS percent differences of fire
deaths per 1,000 fires ranged from 0.6% more to 15% less than that of the NFPA. In 2017,
the NFIRS showed 12% fewer fire deaths per 1,000 fires than the NFPA.

Injuries per 1,000 fires revealed a greater disparity between the two datasets. On average,
between 2008 and 2017, the NFIRS had a difference of 15% fewer fire injuries per 1,000
fires than the NFPA survey.

On average, over the 10-year period, the NFIRS dollar loss per fire was 0.5% lower than
that of the NFPA survey, yet for 2012 to 2017, the NFIRS dollar loss per fire was higher
than that of the NFPA.%8 In 2008 and 2011, NFIRS dollar loss was only 3% and 2% lower,
respectively, than the dollar loss estimates from the NFPA survey, but a much greater
disparity was revealed in 2009 (15% lower), 2010 (15% lower), 2014 (9% higher), 2015 (9%
higher), and 2017 (9% higher). For each of the years 2012, 2013 and 2016, 1%, 5% and 2%,
respectively, more dollar loss was reported to the NFIRS per fire than was reflected by
the NFPA survey estimates.

Figure 32. National Fire Incident Reporting System data versus National Fire

Protection Association survey: losses per fire

Deaths (per 1,000 fires) Deaths (per 1,000 fires)

28 Year NFIRS  NFPA
2008 213 2.29
2.6 »
HEN _- 2009  2.04 2.23
2010 2.02 2.34
24 2011 2.04 2.16
2012 2.09 2.08
2.2 2013 2.21 2.61
2014 2.25 2.52
2.0 2015 2.29 2.44
2016 2.38 2.53
NFIRS
18 2017  2.27 2.58
= = == NFPA
1.6

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

%8The greater NFIRS dollar loss per fire may be, in part, due to the result of an NFIRS edit that was implemented
in January 2012 that generates the following warning message: “Estimated dollar losses are required for all
fires. If there was no loss or no pre-incident value, check or mark the appropriate ‘None’ boxes. If loss cannot be
estimated, do not enter a loss value and no further action is required.” NFIRS Version 5.0 Design Documentation
(January 2012), https://www.usfa.fema.gov/downloads/pdf/nfirs/NFIRS_Spec_2012.pdf, Relational Edit #184.
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Figure 32. National Fire Incident Reporting System data versus National Fire

Protection Association survey: losses per fire — continued

Injuries (per 1,000 fires) Injuries (per 1,000 fires)
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Dollar loss (per fire) adjusted to 2017 dollars Dollar loss (per fire)”

#1350 Year NFIRS NFPA
#3000 NFIRS 2008 10,673 11,042
$12,500 NFPA
- 2009 9,038 10,617
$12,000
$11.500 2010 8,151 9,604
$1 1’ooo 2011 8,984 9,144
$10,500 2012 8,980 8,898
$10.000 2013 9,871 9,423
$9,500 2014 10,126 9,257
$9,000 2015 10,313 9,491
$8,500 2016 9,836 9,657
$8,000 2017 10,781 9,852
$7,500
$7,000 I I I I I I I I I 1

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Sources: NFIRS, NFPA and CPI.

Notes:

The 2008 dollar loss excludes the one-time large loss of an estimated $1.4 billion associated with the 2008 California

wildfires. These losses do not have associated property uses. The 2010 dollar loss excludes the Fourmile Canyon Fire
in Colorado with an estimated property loss of $217 million. The 2012 dollar loss excludes the Waldo Canyon Fire in
Colorado with an estimated property loss of $453.7 million, the High Park Fire also in Colorado with an estimated
property loss of $113.7 million, and the $400 million property damage to the USS Miami (submarine). The 2013
dollar loss excludes the Black Forest Fire in Colorado with an estimated property loss of $420.5 million. The 2015
dollar loss excludes the 2015 California wildfires with an estimated property loss of $1.95 billion (this figure includes
total property loss for the Valley and Butte wildfires). The 2016 dollar loss excludes the 2016 Gatlinburg, Tennessee,
wildfires with an estimated property loss of $911 million. The 2017 dollar loss excludes the 2017 Northern California
wildfire with an estimated property loss of $10 billion.
“Adjusted to 2017 dollars.
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Other minor differences appear when reviewing losses by general property type as shown
in Figure 33. Specifically, the distributions of fires across property types between the
NFIRS and the NFPA were quite similar, which is reassuring. Over the 10-year period, the
proportions of structure fires (both residential and nonresidential) were slightly higher
in the NFIRS reported data, while the proportion of vehicle fires represented by the NFPA
estimate was higher than what was reported to the NFIRS. Regardless of the specifics, the
distributions were reasonably comparable.

Figure 33. Comparison of National Fire Incident Reporting System data with
National Fire Protection Association estimates by general property type (10-year

average, 2008-2017)
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The deaths and dollar losses that resulted from these fires were consistently more heavily
represented in residential structures in the NFPA estimates. For the other major property
categories, the NFPA percentages of losses were less than those resulting from the NFIRS
data except for nonresidential structure fire injuries, vehicle fire injuries, and outside and
other fire dollar loss.

Data Sources and Methodology m





One of the more important consequences of these distributions is in the creation of
estimates of the various parts of the U.S. fire problem. For example, it is noted that the
2017 NFPA residential structure fire estimates reflect 80% of all fire deaths (2,710 of 3,400)
and 74% of all fire injuries (10,910 of 14,670). If the 2017 NFIRS percentages for residential
structure fire deaths (77.57%) and injuries (76.09%) were applied to the overall 2017 NFPA
estimates of fire deaths and injuries, the estimates would yield nearly 2,635 deaths and
11,150 injuries resulting from residential structure fires.®® The scaled up NFIRS estimate
of residential structure fire deaths is 3% lower than the NFPA estimate of residential
structure fire deaths, whereas the scaled up estimate of residential structure fire injuries
is 2% higher than the NFPA estimate of residential structure fire injuries.

The reasons for these differences in distributions between the NFPA and the NFIRS are
not known. It may be that some departments reporting summary data to the NFPA
inadvertently undercount their casualties and losses when reporting on the NFPA survey
forms. Another possibility is that there are data entry errors in the NFIRS, with larger
numbers of deaths and dollar loss per incident record being entered into the database
despite edit checks at state and federal levels. (It appears that at least some of the dollar
loss difference is due to this.)

A third possibility for the differences is that, with the abbreviated reporting of small, low-
or no-loss confined fires in the NFIRS, the NFPA sample of these fires is not adequately
represented. It is known that, prior to abbreviated NFIRS reporting, some departments
did not fill out NFIRS forms for minor fires, such as food on stoves or chimney fires. It
is not clear whether these fires are included in the department’s report to the NFPA,
particularly if the department does not also report to the NFIRS. It may be that confined
fires are underreported to the NFPA. Also unknown is the actual extent of this problem.

A fourth possibility is that some jurisdictions use the NFIRS as a tracking system for
fire casualty information without providing the related incident data or vice versa. This
situation does indeed occur from time to time in the NFIRS. Again, it is unclear how these
incidents and their corresponding losses are reported to the NFPA.

Lastly, it could be that techniques used to generate the NFPA estimates unintentionally
favor residential buildings, or that the NFIRS may result in fewer residential losses because
it is a voluntary system and not based on a statistical sample.

Resolving the differences between the two major sources of fire statistics in the U.S. is
important to prevent confusion among users of the data.

The analyses contained in this report reflect the current methodologies used by the USFA.
The USFA is committed to providing the best and most current information on the U.S. fire
problem and continually examines its data and methodology to fulfill this goal. Because
of this commitment, data collection strategies and methodological changes are possible
and do occur. As a result, analyses and estimates of the fire problem may change slightly
over time. Previous analyses and estimates on specific issues (or similar issues) may have
used different methodologies or data definitions and may not be directly comparable to
the current ones.

Provide feedback on this report.

®9Estimates of fire deaths are rounded to the nearest five; estimates of fire injuries are rounded to the nearest 25.
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Appendix A — Acronyms

AFG Assistance to Firefighters Grant

ARC American Red Cross

CPI Consumer Price Index

CPSC Consumer Product Safety Commission
DEBI Data Entry Browser Interface

DET Data Entry Tool

DHS Department of Homeland Security
DOD Department of Defense

DW Data Warehouse

EMS emergency medical services

FAQ frequently asked questions

FDID fire department identification

FY fiscal year

ICD International Classification of Disease
NCHS National Center for Health Statistics
NFDC National Fire Data Center

NFIRS National Fire Incident Reporting System
NFIRS: PM “National Fire Incident Reporting System: Program Management”
NFPA National Fire Protection Association
NOFO Notice of Funding Opportunity

NWS National Weather Service

OMB Office of Management and Budget
PDR public data release

USFA U.S. Fire Administration
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Appendix B — Fire in the United States
Editions

Previous editions of this report include:

First edition, published in 1978, included 1975 and 1976 fire data.

Second edition, published in 1982, included 1977 and 1978 fire data.

Third through fifth editions produced as working papers, but not published.
Sixth edition, published in 1987, included 1983 fire data.

Seventh edition, published in 1990, included 1983 to 1987 fire data.

Eighth edition, published in 1993, included 1983 to 1990 fire data.
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Ninth edition, published in 1997, included 1985 to 1994 fire data, and it focused on the
residential/nonresidential fire problem, as well as firefighter casualties.
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Tenth edition, published in 1998, included 1986 to 1995 fire data, and it provided a
state-by-state profile of fires and an examination of firefighter casualties.

© Eleventh edition, published in 1999, included 1987 to 1996 fire data, and it focused on
the residential/nonresidential fire problem, as well as firefighter casualties.

© Twelfth edition, published in 2001, included 1989 to 1998 fire data and was the last
edition to use the NFIRS 4.1 data system. It included analyses of all of the previous
topics under one cover: residential and nonresidential fire problems, state-by-state
profiles, and firefighter casualties.

© Thirteenth edition, published in 2004, included 1992 to 2001 fire data and was the first
edition to include the new NFIRS 5.0 data in the analyses. It included the residential
and nonresidential fire problem, as well as firefighter casualties.

© Fourteenth edition, published in 2007, included 1995 to 2004 fire data, with a primary
focus on 2004. For the first time, only native NFIRS 5.0 data were used for NFIRS-based
analyses. It addressed the overall national fire problem and provided detailed analyses
of the residential and nonresidential fire problem. Firefighter casualties and other
subsets of the national fire problem were not included.

© Fifteenth edition, published in 2009, covered the five-year period of 2003 to 2007,
with a primary focus on 2007. As in the 14th edition, only native NFIRS 5.0 data were
used for NFIRS-based analyses.”® This report addressed only the overall national fire
problem. Detailed analyses of the residential and nonresidential fire problem, firefighter
casualties, and other subsets of the national fire problem were addressed as separate,
stand-alone publications.

70 Previous editions of “Fire in the United States” presented 10-year trends. As many of the trends are based on
national estimates that use the proportion of native NFIRS 5.0 data to allocate estimated fires and fire losses,
trends in this edition are limited to 2003 and the years after when the proportion of native NFIRS 5.0 data

exceeded 80% of the submitted data.
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© Sixteenth edition, published in 2013, was entirely web-based and covered the five-year
period of 2007 to 2011, with a primary focus on 2011. The document was renamed
“Data Sources and Methodology Documentation,” with all of the data presented in
an Excel file.

© Seventeenth edition, published in 2016, covered the 10-year period of 2004 to 2013,
with a primary focus on 2013. This report addressed the overall national fire problem
and was published as a PDF document.

© Eighteenth edition, published in January 2017, covered the 10-year period of 2005 to
2014, with a primary focus on 2014. This report addressed the overall national fire
problem and was published as a PDF document.

© Nineteenth edition, published in December 2017, covered the 10-year period of 2006
to 2015, with a primary focus on 2015. This report addressed the overall national fire
problem and was published as a PDF document.
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