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editions.
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Origin and Development of NFPA 909
Since the first NFPA document was issued on this subject in 1948 (Protecting Our
Heritage), the Technical Committee on Cultural Resources has developed a series of
recommended practices to govern these specialized buildings and sites. Five separate
documents governing libraries, museums, places of worship, historic structures, and historic
sites existed in 1996.
In each case, the documents were written as recommended practices or guides. There were a
number of reasons why the documents were developed and maintained as such. One reason
had to do with the delicate nature of the facilities and sites. Unlike commercial buildings,
“new” historic structures are not constructed. In other words, all of the historic structures
are existing, making retrofit of many common fire protection systems impractical to install in
some cases. In addition, retrofit of fire alarm systems or sprinkler systems can be cost
prohibitive for a smaller, historically significant structure. Unfortunately, many of the readily
available solutions to correct fire protection problems in other types of existing facilities
might not be practical in the case of older, historic buildings.
A number of philosophical issues centered on the methods used to protect cultural resource
facilities. One main item dealt with a structured fire prevention program that is carried out by
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the facility operator. The span of these protection schemes must account for structures
ranging from singlefamily dwellings to public libraries to public museums.
In 1997, work on a comprehensive project to merge the five separate documents was
completed. A new standard, NFPA 909, Standard for the Protection of Cultural Resources,
Including Museums, Libraries, Places of Worship, and Historic Properties, consolidated the
fire protection requirements for libraries, museums, and places of worship into one
document. This milestone recognized that many traditional fire protection solutions do not
work unless significant resources are applied to a given problem or situation. This same
philosophy was carried over to the 2001 edition of NFPA 909. A continued focus of the
2001 edition was the need to have a structured fire prevention program that would be carried
out by the facility operator.
The status of the 2001 edition was also upgraded to a code, in lieu of a standard, in
recognition of the wide range of requirements that exist in NFPA 909. Specifically, sections
of NFPA 909 stipulate when and where certain requirements are mandatory. In addition to
these changes, the chapter on historic structures and buildings was completely revised. That
chapter now defers to the 2001 edition of NFPA 914, Code for Fire Protection of Historic
Structures, which underwent a complete revision.
The 2005 edition of NFPA 909 has undergone a major reorganization in accordance with the
Manual of Style for NFPA Technical Committee Documents. Technical changes include the
deletion of a previous annex on fire risk assessment in heritage premises in favor of reference
to more current approaches on the subject. Other changes include the type of automatic
sprinklers to be used in cultural resource properties and the activation of fire dampers. In
addition, emergency action checklists and inspection forms have been added for places of
worship.
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IMPORTANT NOTE: This NFPA document is made available for use subject to
important notices and legal disclaimers. These notices and disclaimers appear in all
publications containing this document and may be found under the heading “Important
Notices and Disclaimers Concerning NFPA Documents.” They can also be obtained on
request from NFPA or viewed at www.nfpa.org/disclaimers.
NOTICE: An asterisk (*) following the number or letter designating a paragraph indicates
that explanatory material on the paragraph can be found in Annex A.
A reference in brackets [ ] following a section or paragraph indicates material that has been
extracted from another NFPA document. As an aid to the user, the complete title and edition
of the source documents for mandatory extracts are given in Chapter 2 and those for
nonmandatory extracts are given in Annex G. Editorial changes to extracted material consist
of revising references to an appropriate division in this document or the inclusion of the
document number with the division number when the reference is to the original document.
Requests for interpretations or revisions of extracted text shall be sent to the technical
committee responsible for the source document.
Information on referenced publications can be found in Chapter 2 and Annex G.

Chapter 1 Administration
1.1 Scope.
1.1.1 This code describes principles and practices of fire safety for cultural resource
properties (museums, libraries, and places of worship) and for those who operate, use, or
visit them.
1.1.2 This code covers ongoing operations and rehabilitation and acknowledges the need to
preserve culturally significant and characterdefining building features and sensitive, often
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irreplaceable, collections and to provide continuity of operations.
1.2 Purpose.
1.2.1 This code shall prescribe minimum requirements for the protection of cultural resource
properties and their contents from fire through a comprehensive fire protection program.
1.2.2 Because of the special nature of cultural resource properties, this code shall
supplement existing codes and standards to apply specifically to buildings or portions of
buildings devoted to such use.
1.3* Application.
This code shall apply to culturally significant structures, spaces within other buildings used
for culturally significant purposes, and their contents.
1.3.1 New Cultural Resource Property Occupancies. The requirements of this code shall
apply to the following:
(1)

New buildings or portions thereof used as a cultural resource property occupancy

(2)

Additions made to a cultural resource property

(3)

Alterations, modernizations, or renovations to existing properties

(4)

Existing buildings or portions thereof upon change of occupancy to a cultural
resource property occupancy

1.3.2 Existing Cultural Resource Property Occupancies.
1.3.2.1 An existing building in which a cultural resource property occupancy is housed that
was established prior to the effective date of this code shall be permitted to be approved for
continued use if it conforms to or is made to conform to the provisions of this code to the
extent that, in the opinion of the authority having jurisdiction, reasonable life safety against
the hazards of fire and explosion is provided and maintained.
1.3.2.2 Libraries, museums, and places of worship housed in historic structures shall also
comply with the requirements of NFPA 914, Code for Fire Protection of Historic
Structures.
1.4 Equivalency.
1.4.1 Nothing in this code is intended to prevent the use of systems, methods, or devices of
equivalent or superior quality, strength, fire resistance, or effectiveness, provided that the
following conditions are met:
(1)

Technical documentation is submitted to the authority having jurisdiction to
demonstrate equivalency or superiority.

(2)

The system, method, or device is acceptable to the authority having jurisdiction.

1.4.2 Cultural resource properties or portions of such structures that do not strictly comply
with this code shall be considered to be in compliance if it is shown that equivalent
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protection is provided or that no specific hazard is created or continued through
noncompliance.
1.4.3 A designer capable of applying more complete and rigorous analysis to evaluate and
address special or unusual problems shall have latitude in the development of the applicable
design.
1.4.3.1 In such cases, the designer shall be responsible for demonstrating the validity of the
approach.
1.4.3.2 This code shall not eliminate the need for competent engineering judgment.
1.4.3.3 This code shall not be intended to be used as a design handbook.
1.5 Compliance Options.
1.5.1 General. Building design and fire protection features and programs meeting the life
safety, collection preservation, building preservation, and continuity of operations goals and
objectives of Chapter 4 shall be provided in accordance with either of the following:
(1)

Prescriptivebased provisions of 1.5.2

(2)

Performancebased provisions of 1.5.3

1.5.2 PrescriptiveBased Options. A prescriptivebased design shall be in accordance with
Chapters 1 through 8 and Chapters 11 through 17 of this code.
1.5.3 PerformanceBased Options. A performancebased design shall be in accordance
with Chapters 1 through 7 and Chapters 9, 11, 13, and 14 of this code.
1.5.4 Management Operational Systems. Management operational systems complying
with Chapter 10 of this code shall be permitted as an element of a prescriptive or
performancebased solution.
1.6 Enforcement.
This code shall be administered and enforced by the authority having jurisdiction designated
by the governing authority. (See Annex F for sample wording for enabling legislation.)
1.6.1 Organization. The governing body shall designate a fire safety manager who shall
administer and enforce this code.
1.6.2 Approvals by Other Authorities Having Jurisdiction. The fire safety manager shall
require that the laws, rules, and regulations of all other regulatory agencies having
jurisdiction shall be met when not in conflict with this code.

Chapter 2 Referenced Publications
2.1 General.
The documents or portions thereof listed in this chapter are referenced within this code and
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shall be considered part of the requirements of this document.
2.2 NFPA Publications.
National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 021697471.
NFPA 1, Uniform Fire Code™, 2003 edition.
NFPA 10, Standard for Portable Fire Extinguishers, 2002 edition.
NFPA 13, Standard for the Installation of Sprinkler Systems, 2002 edition.
NFPA 14, Standard for the Installation of Standpipe and Hose Systems, 2003 edition.
NFPA 25, Standard for the Inspection, Testing, and Maintenance of WaterBased Fire
Protection Systems, 2002 edition.
NFPA 30, Flammable and Combustible Liquids Code, 2003 edition.
NFPA 33, Standard for Spray Application Using Flammable or Combustible Materials,
2003 edition.
NFPA 40, Standard for the Storage and Handling of Cellulose Nitrate Film, 2001 edition.
NFPA 42, Code for the Storage of Pyroxylin Plastic, 2002 edition.
NFPA 45, Standard on Fire Protection for Laboratories Using Chemicals, 2004 edition.
NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and Other Hot Work,
2003 edition.
NFPA 70, National Electrical Code®, 2005 edition.
NFPA 72®, National Fire Alarm Code®, 2002 edition.
NFPA 75, Standard for the Protection of Information Technology Equipment, 2003 edition.
NFPA 90A, Standard for the Installation of AirConditioning and Ventilating Systems,
2002 edition.
NFPA 90B, Standard for the Installation of Warm Air Heating and AirConditioning
Systems, 2002 edition.
NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations, 2004 edition.
NFPA 101®, Life Safety Code®, 2003 edition.
NFPA 110, Standard for Emergency and Standby Power Systems, 2002 edition.
NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid FuelBurning Appliances,
2003 edition.
NFPA 232, Standard for the Protection of Records, 2000 edition.
NFPA 241, Standard for Safeguarding Construction, Alteration, and Demolition
Operations, 2004 edition.
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NFPA 703, Standard for Fire Retardant Impregnated Wood and Fire Retardant Coatings
for Building Materials, 2000 edition.
NFPA 780, Standard for the Installation of Lightning Protection Systems, 2004 edition.
NFPA 914, Code for Fire Protection of Historic Structures, 2001 edition.
NFPA 1123, Code for Fireworks Display, 2000 edition.
NFPA 1144, Standard for Protection of Life and Property from Wildfire, 2002 edition.
NFPA 5000®, Building Construction and Safety Code®, 2003 edition.
2.3 Other Publications.
2.3.1 ASTM Publication.
American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken,
PA 194282959.
ASTM E 1591, Standard Guide for Obtaining Data for Deterministic Fire Models, 2000
edition.

Chapter 3 Definitions
3.1 General.
The definitions contained in this chapter shall apply to the terms used in this code. Where
terms are not defined in this chapter or within another chapter, they shall be defined using
their ordinarily accepted meanings within the context in which they are used.
MerriamWebster's Collegiate Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.
3.2 NFPA Official Definitions.
3.2.1* Approved. Acceptable to the authority having jurisdiction.
3.2.2* Authority Having Jurisdiction (AHJ). An organization, office, or individual
responsible for enforcing the requirements of a code or standard, or for approving
equipment, materials, an installation, or a procedure.
3.2.3* Code. A standard that is an extensive compilation of provisions covering broad
subject matter or that is suitable for adoption into law independently of other codes and
standards.
3.2.4* Listed. Equipment, materials, or services included in a list published by an
organization that is acceptable to the authority having jurisdiction and concerned with
evaluation of products or services, that maintains periodic inspection of production of listed
equipment or materials or periodic evaluation of services, and whose listing states that either
the equipment, material, or service meets appropriate designated standards or has been tested
and found suitable for a specified purpose.
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3.2.5 Shall. Indicates a mandatory requirement.
3.2.6 Should. Indicates a recommendation or that which is advised but not required.
3.2.7 Standard. A document, the main text of which contains only mandatory provisions
using the word “shall” to indicate requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adoption into law. Nonmandatory
provisions shall be located in an appendix or annex, footnote, or fineprint note and are not
to be considered a part of the requirements of a standard.
3.3 General Definitions.
3.3.1 Addition. An extension or increase in the building area, aggregate floor area, height,
or number of stories of a structure.
3.3.2 Alternative Calculation Procedure. A calculation procedure that differs from the
procedure originally employed by the design team but that provides predictions for the same
variables of interest. [101, 2003]
3.3.3 Analysis.
3.3.3.1 Sensitivity Analysis. An analysis performed to determine the degree to which a
predicted output will vary given a specified change in an input parameter, usually in relation
to models. [101, 2003]
3.3.3.2 Uncertainty Analysis. An analysis performed to determine the degree to which a
predicted value will vary. [5000, 2003]
3.3.4 Arson. The crime of maliciously and intentionally, or recklessly, starting a fire or
causing an explosion. [921, 2004]
3.3.5 Barrier.
3.3.5.1 Fire Barrier. A continuous vertical or horizontal assembly, such as a wall or floor,
that is designed and constructed with a specified fire resistance rating to limit the spread of
fire and that also will restrict the movement of smoke. Such barriers might have protected
openings.
3.3.5.2 Smoke Barrier. A continuous assembly, or an assembly with discontinuities created
by protected openings, where such assembly is designed and constructed to resist the
movement of smoke.
3.3.6 Book Stack. Area dedicated to the storage of library media.
3.3.6.1* Multitier Book Stack. A system of backtoback metal (steel or wrought iron)
bracket shelving stacked by being bolted together into multiple levels or tiers at
approximately 7 ft (2.1 m) intervals to form a book stack with walkways for each tier
suspended from the posts or columns supporting the bracket shelving sections in each range.
3.3.6.2 SingleTier Book Stack. Freestanding bracket, cantilever, or case shelving enclosed
on one level by a fire compartment.
3.3.7* Building. Any structure used or intended for supporting or sheltering any use or
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occupancy. [101, 2003]
3.3.8 CharacterDefining Feature. A prominent or distinctive aspect, quality, or
characteristic of a cultural property that contributes significantly to its physical character.
3.3.9 Collections. Prehistoric and historic objects, works of art, scientific specimens,
religious objects, archival documents, archaeological artifacts, library media, and cultural
materials assembled according to a rational scheme and maintained for the purpose of
preservation, research, study, exhibition, publication, or interpretation.
3.3.10 Collections Storage Room. An enclosure providing a safe and secure environment
for collections, including vaults and book stacks.
3.3.11* Compact Storage Module. An assembly of shelving sections mounted on carriages
with the arrangement of carriages on tracks so as to provide one moving aisle serving
multiple carriages between fixed end ranges.
3.3.12* Compact Storage System. A storage installation composed of multiple compact
storage modules.
3.3.13 Compartment. See 3.3.24, Fire Compartment.
3.3.14 Compliance. Adherence or conformance to laws and standards. [914, 2005]
3.3.15 Conservation. The professional practice of examination, documentation, treatment,
and preventative care devoted to the preservation of cultural property.
3.3.16* Cultural Resource Properties. Buildings, structures, sites, or portions thereof that
are culturally significant or that house culturally significant collections for museums, libraries,
and places of worship.
3.3.17 Damage Limitation Plan. Written procedures that outline and prioritize the actions
to take following a disaster to minimize property damage and loss.
3.3.18 Data Conversion. The process of developing the input data set for the assessment
method of choice. [101, 2003]
3.3.19 Design Specifications. Building characteristics and other conditions that are under
the control of the design team. [914, 2001]
3.3.20 Design Team. A group of stakeholders including, but not limited to, representatives
of the architect, client, and any pertinent engineers and other designers. [101, 2003]
3.3.21 Exposure Fire. A fire that starts at a location that is remote from the area being
protected and grows to expose that which is being protected. [101, 2003]
3.3.22 Fire Alarm System. A system or portion of a combination system that consists of
components and circuits arranged to monitor and annunciate the status of fire alarm or
supervisory signalinitiating devices and to initiate the appropriate response to those signals.
[72, 2002]
3.3.23 Fireblock. A material, barrier, device, or construction installed in concealed spaces to
prevent the extension of fire for an unspecified period of time. [5000, 2003]
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3.3.24 Fire Compartment. A space within a building that is enclosed by fire barriers on all
sides, including the top and bottom. [101, 2003]
3.3.25 Fire Hazard. Any situation, process, material, or condition that, on the basis of
applicable data, can cause a fire or explosion, or provide a ready fuel supply to augment the
spread or intensity of a fire or explosion, all of which pose a threat to life or property. [914,
2005]
3.3.26 Fire Model. Mathematical prediction of fire growth, environmental conditions, and
potential effects on structures, systems, or components based on the conservation equations
or empirical data. [805, 2001]
3.3.27 Fire Protection System. Any fire alarm device or system or fire extinguishing device
or system, or their combination, that is designed and installed for detecting, controlling, or
extinguishing a fire or otherwise alerting occupants, or the fire department, or both, that a
fire has occurred. [1141, 2003]
3.3.28 Fire Resistance Rating. The time, in minutes or hours, that materials or assemblies
have withstood a fire exposure as established in accordance with the test procedures of
NFPA 251, Standard Methods of Tests of Fire Endurance of Building Construction and
Materials. [220, 1999]
3.3.29 Fire Resistive. Properties or designs to resist the effects of any fire to which a
material or structure can be expected to be subjected.
3.3.30 Fire Retardant. A liquid, solid, or gas that tends to inhibit combustion when applied
on, mixed in, or combined with combustible materials. [1, 2003]
3.3.31* Fire Safety Manager. The person designated by the governing body or responsible
party of a cultural resource property with the duties and responsibilities of providing and
ensuring reliability of fire protection for that facility or institution.
3.3.32 Firestop. A specific system, device, or construction consisting of the materials that
fill the openings around penetrating items such as cables, cable trays, conduits, ducts, pipes,
and their means of support through the wall or floor openings to prevent the spread of fire.
[5000, 2003]
3.3.33 Fuel Load. The total quantity of combustible contents of a building, space, or fire
area, including interior finish and trim, expressed in heat units or the equivalent weight in
wood. [921, 2004]
3.3.34 Goal. A nonspecific overall outcome to be achieved that is measured on a qualitative
basis. [101, 2003]
3.3.35 Governing Body. The board of directors, trustees, or other body charged with
governance and fiduciary responsibility of a cultural resource property.
3.3.36* Hazardous Area. An area of a structure or building that poses a degree of hazard
greater than that normal to the general occupancy of the building or structure. [5000, 2003]
3.3.37 Historic Fabric. Original or added building or construction materials, features, and
finishes that existed during the period that is deemed to be most architecturally or historically
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significant, or both.
3.3.38 Historic Site. A place, often with associated structures, that has historic significance.
3.3.39* Historic Structure. A building, bridge, lighthouse, monument, pier, vessel, or other
construction that is designated or that is deemed eligible for such designation by a local,
regional, or national jurisdiction as having historical, architectural, or cultural significance.
[914, 2005]
3.3.40 Hot Work. Work involving burning, welding, or a similar operation that is capable of
initiating fires or explosions. [51B, 2003]
3.3.41* Impairment. A shutdown of a system or portion thereof. [25, 2002]
3.3.42 Incapacitation. A condition under which humans do not function adequately and
become unable to escape untenable conditions. [101, 2003]
3.3.43 Initiating Device. A system component that originates transmission of a
changeofstate condition, such as in a smoke detector, manual fire alarm box, or supervisory
switch. [72, 2002]
3.3.44 Input Data Specification. Information required by the verification method. [101,
2003]
3.3.45* Library. Any building or place in which books and other media are kept for reading,
reference, research, or lending.
3.3.45.1* Secondary Storage Facility. Warehouse facilities established to house books and
other collections.
3.3.46 Means of Egress. A continuous and unobstructed way of travel from any point in a
building or structure to a public way consisting of three separate and distinct parts: (1) the
exit access, (2) the exit, and (3) the exit discharge. [101, 2003]
3.3.47* Museum. An institution that acquires, conserves, researches, communicates, and
exhibits material evidence of people and their environment for purposes of study, education,
and enjoyment.
3.3.48 Noncombustible. Not capable of supporting combustion.
3.3.49 Notification Appliance. A fire alarm system component such as a bell, horn, speaker,
light, or text display that provides audible, tactile, or visible outputs, or any combination
thereof. [72, 2002]
3.3.50 Objective. A goal that is achieved through the attainment of a skill, knowledge, or
both, and that can be observed or measured. [472, 2002]
3.3.51 Occupancy. The purpose for which a building or other structure, or part thereof, is
used or intended to be used. [5000, 2003]
3.3.52 Occupant Characteristics. The abilities or behaviors of people before and during a
fire. [101, 2003]
3.3.53 Occupant Load. The total number of persons that might occupy a building or
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portion thereof at any one time. [5000, 2003]
3.3.54 PerformanceBased Design Approach. A design process where fire safety solutions
are designed to achieve a specified goal for a specified use or application. [914, 2001]
3.3.55 Performance Criteria. Threshold values on measurement scales that are based on
quantified performance objectives. [101, 2003]
3.3.56 Place of Worship. Any building that functions primarily as a group meeting place for
the practice of religion, including, but not limited to, churches, synagogues, cathedrals,
temples, mosques, and meeting halls.
3.3.57 Plenum. A compartment or chamber to which one or more air ducts are connected
and that forms part of the air distribution system. [90A, 2002]
3.3.58 PrescriptiveBased Document. A code or standard that prescribes fire safety for a
generic use or application. [914, 2001]
3.3.59 Preservation. The act or process of applying measures necessary to sustain the
existing form, integrity, and materials of a historic building or structure.
3.3.60 Private. Intended for or limited to the use of some particular person(s) or group.
3.3.61 Process Team. A group of stakeholders including, but not limited to, representatives
from architects, clients, engineers and designers, authorities having jurisdiction, and
preservation specialists. [914, 2001]
3.3.62 Proposed Design. A design developed by a design team and submitted to the
authority having jurisdiction for approval. [101, 2003]
3.3.63 Protected Premises. The physical location protected by a fire alarm system, fire
suppression system, or both.
3.3.64 Protection. Measures and actions taken to prevent or minimize loss from fire, arson,
vandalism, theft, and similar hazards to persons and property.
3.3.65 Protective Systems, Equipment, or Apparatus. Automatic sprinklers, standpipes,
carbon dioxide systems, clean agent systems, automatic covers, and other devices used for
extinguishing fires.
3.3.66 Public. Of, pertaining to, or affecting a population or a community as a whole; open
to all persons.
3.3.67 Rehabilitation. The act or process of returning a structure to a state of utility
through repair or alteration that makes possible an efficient contemporary use, including the
preservation of those portions or features of the structure that are significant to its historical,
architectural, or cultural value.
3.3.68 Restoration. The act or process of accurately depicting the form, features, and
character of a property as it appeared at a particular period of time by means of the removal
of features from other periods of its history, reconstruction of missing features, and repair of
damaged or altered features from the restoration period. [914, 2001]
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3.3.69 Safe Location. A location remote or separated from the effects of a fire so that such
effects no longer pose a threat. [101, 2003]
3.3.70 Safety Factor. A factor applied to a predicted value to ensure that a sufficient safety
margin is maintained. [101, 2003]
3.3.71 Safety Margin. The difference between a predicted value and the actual value where
a fault condition is expected. [101, 2003]
3.3.72 Scenario.
3.3.72.1 Design Fire Scenario. A fire scenario used for evaluation of a proposed design.
[914, 2001]
3.3.72.2* Fire Scenario. A set of conditions that defines the development of fire, the spread
of combustion products throughout a building or portion of a building, the reactions of
people to fire, and the effects of combustion products. [101, 2003]
3.3.73 Smoke Detector. A device that detects visible or invisible particles of combustion.
[72, 2002]
3.3.74* Special Event. Any activity outside the normal daily operations.
3.3.75 Sprinkler System. For fire protection purposes, an integrated system of underground
and overhead piping designed in accordance with fire protection engineering standards. The
installation includes one or more automatic water supplies. The portion of the sprinkler
system above ground is a network of specially sized or hydraulically designed piping installed
in a building, structure, or area, generally overhead, and to which sprinklers are attached in a
systematic pattern. The valve controlling each system riser is located in the system riser or its
supply piping. Each sprinkler system riser includes a device for actuating an alarm when the
system is in operation. The system is usually activated by heat from a fire and discharges
water over the fire area. [13, 2002]
3.3.76 Stakeholder. An individual, or representative of same, having an interest in the
successful completion of a project. [101, 2003]
3.3.77* Utilities. Building service control and distribution systems and their associated
equipment, pipes, ducts, wires, and cables.
3.3.78 Verification Method. A procedure or process used to demonstrate or confirm that
the proposed design meets the specified criteria. [101, 2003]
3.3.79 Vertical Opening. An opening through a floor or roof. [101, 2003]

Chapter 4 Goals and Objectives
4.1 General.
Fire safety goals and objectives shall be adopted that reflect the level of loss and interruption
of service to the client community that those responsible for the cultural resource property
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are willing to accept as a result of a fire.
4.2 Goals.
4.2.1 Life Safety. The life safety goal of this code shall be to provide an environment in
which its occupants are reasonably protected from death or injury resulting from fire and
similar perils as follows:
(1)

Protection of occupants not intimate with the initial fire development

(2)

Improvement of the survivability of occupants intimate with the initial fire
development

4.2.2 Property Protection.
4.2.2.1 Collection Preservation. The collection preservation goal of this code shall be to
provide a reasonable level of protection against damage or loss to collections from fire,
products of combustion, and fire suppression agents and activities.
4.2.2.2 Building Preservation. The building preservation goal of this code shall be to
provide a reasonable level of protection against damage or loss to the buildings, their unique
characteristics, and their contents from fire, products of combustion, and fire suppression
agents and activities.
4.2.3 Continuity of Operations. The continuity of operations goal of this code shall be to
provide a reasonable level of protection against disruption of facility operations consistent
with the organization's fire safety goals.
4.3 Objectives.
4.3.1 Life Safety.
4.3.1.1 An egress system shall be designed, implemented, and maintained to protect the
occupants not intimate with the initial fire development for the time needed to evacuate,
relocate, or defend in place.
4.3.1.2 Structural integrity during a fire shall be maintained to protect the occupants not
intimate with the initial fire development for the time needed to evacuate, relocate, or defend
in place.
4.3.1.3 Building construction and operations necessary to achieve the goals of this code
shall be effective, maintained, and operational in perpetuity.
4.3.2 Collection Preservation. Fire safety and fire protection features shall be designed,
approved, implemented, and maintained to preserve the original qualities of the collection.
4.3.3 Building Preservation.
4.3.3.1 Fire safety and fire protection features shall be designed, approved, installed, and
maintained to preserve the original qualities or character of a building, structure, site, or
environment.
4.3.3.2 Removal or alteration of any distinctive architectural features for the purpose of
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improving fire protection or life safety shall be minimized.
4.3.4 Continuity of Operations. Fire safety and fire protection features shall be designed,
approved, implemented, and maintained to minimize disruption of operations consistent with
the organization's fire safety goals.

Chapter 5 Fire Safety Management
5.1 General.
5.1.1 Responsibility.
5.1.1.1 Governing Body.
5.1.1.1.1 The facility's governing body or those responsible for the institution shall establish
and maintain plans and programs to protect against the effects of fire.
5.1.1.1.2* As part of developing the fire safety management plan, a fire risk assessment shall
be conducted.
5.1.1.2* Fire Safety Manager.
5.1.1.2.1 The facility's governing body or those responsible for the institution shall appoint a
fire safety manager who is responsible for the protection of the site from fire.
5.1.1.2.2 The fire safety manager's duties shall include but are not limited to oversight of the
following:
(1)

Life safety systems

(2)

Fire prevention

(3)

Fire inspections

(4)

Periodic property surveys

(5)

Operation, maintenance, and testing of fire protection equipment such as fire
detection and fire suppression equipment

(6)

Management operational systems (see Chapter 10)

5.1.1.2.3 Fire safety review and approval by the fire safety manager shall be a requirement
for all displays or exhibits, plans for new construction, and renovations, restorations, or
reconfigurations of space.
5.2 Fire Safety Log.
5.2.1* The fire safety manager shall be responsible for maintaining a current file of the
cultural resource property's fire protection program.
5.2.2 As a minimum, records of the following shall be kept:
(1)

Training of staff and volunteers, including fire evacuation drills and use of portable
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fire extinguishers
(2)

Testing, inspection, and maintenance reports for all fire safety equipment and
systems, including records of actions taken to correct deficiencies

(3)

“Asbuilt” plans, specifications, wiring and layout diagrams, and acceptance test
reports for all fire protection systems (e.g., fire detection and alarm systems,
automatic fire suppression systems)

(4)

The facility's fire safety management plan

(5)

Inspection reports by local code enforcement officials, the authority having
jurisdiction, local fire service officials, and insurance loss control representatives,
including records of actions taken to correct deficiencies identified during each
inspection

(6)

Fire protection system's actuation and alarm reports complete with the cause of the
alarm or activation, response, and corrective action(s) taken

(7)

Full reports, including cause, extent of damage, response, and recovery, of all fire
incidents

5.3 Planning for Fire Protection.
5.3.1 Fire Safety Goals. Fire safety goals shall comply with Section 4.2.
5.3.2 Fire Hazard Analysis.
5.3.2.1 A survey shall be made to determine existing and potential fire hazards.
5.3.2.2* Fire hazards shall be evaluated and classified based on their severity and the
difficulty and cost of abating them.
5.3.2.3 The survey shall include the following:
(1)

Identification of the cultural resource properties and their special hazards and the
creation of an action plan to minimize, eliminate, or protect against each of those
hazards

(2)

Identification of those fire risks and means of egress problems that can be created by
special events and the creation of an internal process and action plan to minimize or
eliminate those potential threats for each event

(3)

Assessments of expected increases in public visitation during special events,
celebrations, and special exhibitions and the creation of provisions for identifying and
taking immediate action to prevent numbers of visitors from exceeding building and
means of egress capabilities

(4)

Identification of temporary or special exhibitions that can create special fire
protection risks and means of egress problems or that can compromise existing fire
protection systems and the creation of an action plan for preventing such problems
and implementing immediate corrective actions if problems arise later
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5.4* Fire Safety Management Plan.
5.4.1 A fire safety management plan shall be developed for systematic achievement of fire
safety goals and shall be updated annually.
5.4.2 The fire safety management plan shall include a yearly comprehensive facility
inspection procedure with a documentation and corrective action process to ensure that all
problems and hazards identified during the inspection are recorded and corrected as soon as
possible. (See Annexes J and K for additional information.)
5.4.3* Emergency Management Plan. The fire safety management plan shall include an
emergency management plan.
5.4.3.1 An annual exercise shall ensure that management and staff can implement and work
with the plan and incorporate lessons learned from the exercise into an updated plan.
5.4.3.2 The plan shall include provisions for notifying the fire department of the type and
location of the emergency and directing first responders to the site once they arrive.
5.4.3.3 Emergency telephone numbers shall be posted on or be adjacent to all telephones.
5.4.4 Emergency Evacuation Plan.
5.4.4.1 The fire safety management plan shall include an emergency evacuation plan
prepared in cooperation with the local fire department and other applicable authorities.
5.4.4.2 The emergency evacuation plan shall be updated annually and shall include the
following:
(1)

Fire safety precautions for special events and celebrations in which conditions vary
substantially from normal operating conditions

(2)

Fire safety precautions incorporating necessary adjustments for temporary and special
exhibits

(3)

Modification of staff training and drills to adjust for altered circumstances and larger
visitation that can be created by special events and exhibits

(4)

Provisions to notify the local fire service of special events that involve increased
hazards or that are expected to require adjustments to the emergency evacuation plan

5.4.5 Fire Exit Drills. Fire exit drills shall be conducted at intervals identified in the
approved fire safety management plan but not less than annually.
5.4.6 Damage Limitation Plan.
5.4.6.1 The fire safety management plan shall include a damage limitation plan prepared in
cooperation with the fire department, applicable occupants, police, specialist contractors, and
insurance representatives.
5.4.6.2 The damage limitation plan shall be updated annually and shall include the following:
(1)

Procedures to identify and prioritize collections and other valuable materials in
accordance with the facility's policy
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(2)

A list of salvage equipment suppliers (e.g., pumps, generators, freezing equipment,
storage facilities, and other similar suppliers) and tradespeople

(3)

A current list of disaster recovery specialists for damaged fine art, collections, and
archives, such as conservators from museums, archives, and other cultural resource
properties willing to lend mutual aid assistance

(4)

A list of people assigned to assist with salvage operations, including staff to deal with
the press, fire authorities, police, and authorities that can restrict entry following a
fire of suspicious origin

(5)*

Measures to maintain uptodate copies of important documents in a secure, offsite
location

(6)

Procedures to identify and handle hazardous materials, such as asbestos, solvents, or
PCBs, that can cause a health hazard or contaminate the structure or contents after a
fire

(7)

Procedures to impound firefighting water where it poses a hazard to the
environment

(8)

Stockpiles of resources and equipment for emergency onsite conservation

5.4.7 Property Conservation Plan. The fire safety management plan shall include a plan to
conserve the building and contents after a fire.
5.4.7.1 Employees and others with a role in the property conservation plan shall receive
additional training in the activities necessary to fulfill their designated role.
5.4.7.2 Training shall be reinforced by annual drills.
5.5 Training.
5.5.1 Requirements.
5.5.1.1 The facility's governing board and its fire safety manager shall ensure that all staff,
including volunteers and interns, receive initial and annual training pertinent to their assigned
emergency responsibilities at the facility, which can include the following:
(1)

Fire protection plan

(2)

Emergency evacuation plan

(3)

Property conservation plan

(4)

Fire protection and detection systems, including the use of portable fire extinguishers

5.5.1.2 Training shall be reinforced by annual drills.
5.5.2 Training shall include emergency evacuation of mobilityimpaired individuals and
others (e.g., children) who need special assistance.
5.5.3 A record shall be maintained of all fire and damage limitation training.
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Chapter 6 Security
6.1* General.
6.1.1 Arson. Arson prevention shall be included in the cultural resource property's fire safety
goals required in Chapter 4.
6.1.2 Fire Hazard Analysis.
6.1.2.1 The fire hazard analysis required in Chapter 5 shall include an evaluation of
conditions that increase the risk of arson.
6.1.2.2* A fire hazard analysis that includes evaluation of conditions that increase the threat
of arson shall be completed prior to commencement of construction, alteration, or renovation
projects.
6.1.3* Fire Protection Plan.
6.1.3.1 Security practices, procedures, operations, and systems to reduce the threat of arson
shall be integrated into the cultural resource property's fire protection plan.
6.1.3.2 The fire protection plan shall include screening all personnel, including parttime
employees and volunteers, against records of known fire setters.
6.1.4* Book Returns. Book returns shall be constructed to prevent the spread of fire and
smoke from the return into the rest of the building, or the book return shall be located in an
outside receiving bin away from the exterior walls of the building.
6.2 Locking Devices.
6.2.1 Where permitted by the authority having jurisdiction, delayed egress locking devices
shall comply with the provisions of 11.2.1.6 of NFPA 5000, Building Construction and
Safety Code.
6.2.2 Delayed egress locking devices shall be tested regularly, but not less than quarterly,
and a written record of the test and the results shall be kept.
6.3* Construction Areas.
6.3.1 Access to construction areas shall be restricted to personnel authorized by the owner
or the contractor.
6.3.2* Security officers assigned to construction areas shall receive daily updates on the
status of fire protection equipment; special hazards, including hot work; modified access
routes; and emergency procedures.
6.4 Access Control.
Procedures shall be implemented to screen and identify official visitors, contractors, and
other persons who have access to nonpublic areas of the cultural resource property.
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Chapter 7 Process
7.1* General.
The process by which this code shall be applied is shown in Figure 7.1.

FIGURE 7.1 Process Flow Chart. (See Sections 4.2, 4.3, and 9.2 through 9.8.)
7.2* Process Team.
7.2.1 The governing body shall identify a process team to oversee application of the code to
the cultural resource property.
7.2.2 The team shall include persons with expertise in cultural resource property
preservation and fire protection.
7.3* Assessment.
A detailed assessment or survey of the facility's fire safety features, the culturally significant
features of the structure and collection, and the parameters of the facility's operation shall be
completed.
7.3.1 Identification of Culturally Significant Elements, Features, and Collections.
7.3.1.1 Documentation.
7.3.1.1.1 The governing body and the fire safety manager shall have a demonstrated
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knowledge and understanding of the culturally significant elements of the structure and its
contents.
7.3.1.1.2* All persons involved with the design of the building, exhibits, and other aspects
of the project shall have a demonstrated knowledge of the cultural significance of the
structure, the collection, or both.
7.3.1.1.3* All persons involved with the construction process shall be thoroughly briefed on
the significance and importance of the structure, spaces, characterdefining features, and
collections prior to the beginning of the work.
7.3.1.2 Structure.
7.3.1.2.1* Exterior. The building survey shall identify those characterdefining features and
finishes that make the exterior of the building significant.
7.3.1.2.2* Interior. The building survey shall identify all significant interior spaces, floor
plan organization, and characterdefining features and finishes in the building.
7.3.1.3* Construction. The building survey shall determine primary and secondary
significance of all characterdefining features and facades.
7.3.1.4 Collections. The building survey shall identify all significant collections, archives,
and other contents of cultural significance, their location, and any unique vulnerability to
damage or loss.
7.3.1.5 Operations. The building survey shall identify the facility's client community and the
effect of a disruption of operations on the delivery of service to that community.
7.3.2 Prioritization of Significant Elements, Collections, and Operations.
7.3.2.1 The building survey shall determine primary and secondary significance of all
culturally significant elements, collections, or both, and the primary and secondary
operational priorities for the facility.
7.3.2.2 Modifications or additions shall be completed in a manner to minimize the impact to
culturally significant elements, collections, and the operation.
7.3.3 Identification of Fire Safety Issues.
7.3.3.1 Code, Standard, and Regulation Compliance.
7.3.3.1.1 The building survey of existing conditions shall include a review of all fire
safety–related requirements to determine if and where the cultural resource property is
deficient with respect to applicable codes.
7.3.3.1.2 Alternative methods that offer equivalent or greater protection while preserving
the characterdefining spaces, features, finishes, and collections of the cultural resource
property shall be permitted.
7.3.3.2 Fire Hazards and Safety Deficiencies. The building survey shall identify known
conditions that could contribute to the start or spread of a fire or to the endangerment of
people, collections, or property by fire.
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7.3.3.3 Fire Spread. The building shall be evaluated to determine potential paths of fire
spread, both internal and external, that are inherent to its design.
7.3.3.4 Means of Egress.
7.3.3.4.1 Life safety aspects of the building shall be evaluated in accordance with the
requirements of NFPA 101, Life Safety Code.
7.3.3.4.2 The building survey shall identify egress systems and any deficiencies.
7.3.3.4.3 An evaluation of the means of egress shall be completed that includes a review of
life safety–related items, including, but not limited to, numbers of exits, exit capacity, exit
fire resistance, smoke control, deadend corridors, travel distances, and unenclosed stairs.
7.4 Options.
7.4.1 Structures that are found to satisfy the objectives of both life safety and cultural
resource property preservation of this code shall be subject to the compliance audit required
by Section 7.9.
7.4.2 Where structures are found to have life safety deficiencies, preservation needs, or
both, a plan of correction shall be developed that satisfies one of the following:
(1)

Prescriptive compliance, including equivalencies, alternatives, and modifications

(2)

Riskindexing compliance (see 8.1.3)

(3)

Performancebased compliance

(4)

Any combination of items 7.4.2(1) through 7.4.2(3)

7.5 Option Appraisal and Selection.
7.5.1* Selection Criteria.
7.5.1.1 An appraisal of the available options shall be made by the process team, and a
method of application of the code shall be selected.
7.5.1.2 The method of application shall be from the prescriptivebased approach, the
performancebased approach, or a combination of both.
7.5.2 PrescriptiveBased Option. Prescriptive solutions shall meet the requirements of
Chapters 1 through 8 and Chapters 10 through 17, including any exceptions contained within
the referenced prescriptive codes and standards.
7.5.3 PerformanceBased Option. Performancebased solutions shall be developed in
accordance with Chapters 1 through 7 and Chapters 9, 11, 13, and 14.
7.6 Design Review.
The process team shall review and approve the preferred design approach for achieving
compliance.
7.7 Initial Compliance Audit.
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On completion of the implementation phase, an initial compliance audit shall be performed by
the process team to ensure compliance with the selected design approach.
7.8 Approval.
The authority having jurisdiction shall make the final determination as to whether compliance
has been achieved.
7.9 Compliance Audit.
7.9.1 A compliance audit shall be conducted by the authority having jurisdiction or its
designee at intervals identified in the approved fire safety management plan but not less than
annually.
7.9.2 Additional compliance audits shall be conducted prior to special events (see Chapter
15).
7.9.3 Exit Interview.
7.9.3.1 The authority having jurisdiction or its designee shall conduct an exit interview with
the fire safety manager and the owner or governing body of the cultural resource property
upon completion of the periodic compliance audit.
7.9.3.2 The exit interview shall identify all areas of noncompliance with the approved fire
safety management plan.
7.9.3.3 Following the periodic compliance audit, any deficiencies shall be addressed, with
corrective action taken and documented in the fire safety log.

Chapter 8 PrescriptiveBased Option
8.1 General.
8.1.1* Application.
8.1.1.1 Prescriptive requirements of the applicable codes shall be applied with the intent of
achieving the goals and objectives of Chapter 4.
8.1.1.2 Application of prescriptive requirements shall include alternatives, equivalencies,
modifications, or any combination thereof.
8.1.2* Alternatives. Prescribed alternative methods of compliance with the applicable code
shall be identified.
8.1.3* Equivalency.
8.1.3.1 The authority having jurisdiction shall approve other fire safety approaches, systems,
methods, or devices that are equivalent or superior to those prescribed by this code,
provided adequate documentation is submitted to demonstrate equivalency.
8.1.3.2* Approaches, systems, methods, or devices approved as equivalent by the authority
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having jurisdiction shall be recognized as being in compliance with this code.
8.1.4* Modification of Requirements.
8.1.4.1 The requirements of the applicable codes shall be permitted to be modified if their
application clearly would be impractical in the judgment of the authority having jurisdiction,
but only where it is also clearly evident that a reasonable degree of safety is provided.
8.1.4.2 The modifications allowed, and any additional requirements imposed as a result,
shall be documented in the fire safety management plan.
8.2* Compensatory Features.
Where equivalencies or modifications to existing requirements are proposed, the following
fire safety features shall be considered as compensatory:
(1)

Noncombustible or limitedcombustible construction materials

(2)

Noncombustible or fire retardant–treated interior finish materials

(3)

Noncombustible or fire retardant–treated materials for furnishings and contents

(4)

Rated walls and doors that prevent the horizontal spread of fire and smoke, to
subdivide building areas or to segregate specific hazards, such as boilers, furnaces, or
storage areas, from the remainder of the building

(5)

Enclosure of stairways, ventilation shafts, and other vertical openings with rated
construction to prevent the vertical spread of fire and smoke

(6)*

Firestops and fireblocks to prevent the spread of fire within walls, between rafters
and joists, and through horizontal and vertical fire barriers

(7)*

Fireresistive construction using fireresistive materials

(8)*

Fire detection and alarm systems that sound an alarm within the structure and that
transmit an alarm signal to an alarmmonitoring location or to a local fire department

(9)

Automatic suppression systems, manual suppression systems, or a combination of
both

(10)

Management and operational controls that meet the requirements of Chapter 8

(11)

Installation of arcfault circuitinterrupters (AFCIs)

(12)

Height of ceilings, with recognition that a large volume of space above head height
provides occupants at floor level additional time to safely exit the room or building

Chapter 9 PerformanceBased Option
9.1* General.
9.1.1 Application. The requirements of this chapter shall apply to fire protection systems
and life safety systems designed using the performancebased option permitted by 7.5.3.
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9.1.2 Goals and Objectives. The performancebased design shall meet the goals and
objectives of this code identified in Sections 4.2 and 4.3.
9.1.3* Approved Qualifications. The performancebased design shall be prepared by a
person with qualifications acceptable to the authority having jurisdiction. (See also 9.8.12.)
9.1.4* Independent Review. The authority having jurisdiction shall be permitted to require
review and evaluation of the proposed design by an approved, independent third party.
9.1.5 Sources of Data.
9.1.5.1 The source for each input data requirement that must be met using a data source
other than a design fire scenario, an assumption, or a building design specification shall be
identified and documented.
9.1.5.2 Such data shall be characterized with regard to the degree of conservatism reflected,
and a justification for the source shall be provided.
9.1.6 Final Determination. The authority having jurisdiction shall make the final
determination concerning whether the performance objectives have been met.
9.1.7* Maintenance of Design Features.
9.1.7.1 Design features and management programs required for the building to continue to
meet the performance goals and objectives of this code shall be maintained for the life of the
building.
9.1.7.2 This management program shall include compliance with all documented
assumptions and design specifications.
9.1.7.3 Any variations to the management program shall require the approval of the
authority having jurisdiction prior to the actual change. (See also 7.9.1.)
9.1.8 Special Definitions. The following is a list of special terms used in this chapter:
(1)

Alternative calculation procedure (See 3.3.2.)

(2)

Data conversion (See 3.3.18.)

(3)

Design fire scenario (See 3.3.72.1.)

(4)

Design team (See 3.3.20.)

(5)

Exposure fire (See 3.3.21.)

(6)

Fire model (See 3.3.26.)

(7)

Fire scenario (See 3.3.72.2.)

(8)

Fuel load (See 3.3.33.)

(9)

Incapacitation (See 3.3.42.)

(10)

Input data specification (See 3.3.44.)

(11)

Occupant characteristics (See 3.3.52.)
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(12)

Performance criteria (See 3.3.55.)

(13)

Proposed design (See 3.3.62.)

(14)

Safe location (See 3.3.69.)

(15)

Safety factor (See 3.3.70.)

(16)

Safety margin (See 3.3.71.)

(17)

Sensitivity analysis (See 3.3.3.1.)

(18)

Stakeholder (See 3.3.76.)

(19)

Uncertainty analysis (See 3.3.3.2.)

(20)

Verification method (See 3.3.78.)

9.2 Performance Criteria.
9.2.1 General.
9.2.1.1 A cultural resource property shall meet the performance criteria for life safety,
cultural resource property and collection conservation, and continuity of operations.
9.2.1.2 Each design shall meet the objectives specified in Section 4.3 if, for each design fire
scenario, assumption, and design specification, the performance criteria in 9.2.2 are met.
9.2.2 Performance Criteria.
9.2.2.1* Life Safety Performance Criteria. No occupants other than those intimate with
ignition shall be exposed to instantaneous or cumulative untenable conditions.
9.2.2.2* Cultural Resource Property and Collections Preservation Criteria. Culturally
significant features, rooms, spaces, or contents shall not be exposed to instantaneous or
cumulative fire effects that would cause irreversible damage.
9.2.2.3 Continuity of Operations Criteria. The cultural institution shall not experience a
disruption of routine operations greater than that deemed acceptable in the facility's fire
safety management plan required by Chapter 5 and the goals established in Chapter 4.
9.3 Retained Prescriptive Requirements.
9.3.1* Systems and Features. All fire protection systems and features of the building shall
comply with the applicable sections of NFPA 5000, Building Construction and Safety Code,
for those systems and features.
9.3.2 Means of Egress. Features of the means of egress not specifically addressed in the
performance criteria shall comply with NFPA 101, Life Safety Code.
9.4 Design Specifications and Other Conditions.
9.4.1* Clear Statement. Design specifications and other conditions used in the
performancebased design shall be demonstrated to the authority having jurisdiction to be
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realistic and sustainable.
9.4.2 Assumptions and Design Specifications Data.
9.4.2.1 Each assumption and design specification used in the design shall be accurately
translated into input data specifications, as appropriate for the calculation method or model.
9.4.2.2 Any assumptions and design specifications that the design analyses do not explicitly
address or incorporate and that are therefore omitted from input data specifications shall be
identified, and a sensitivity analysis of the consequences of that omission shall be performed.
9.4.2.3 Any assumptions and design specifications modified in input data specifications
because of limitations in test methods or other data generation procedures shall be identified,
and a sensitivity analysis of the consequences of the modification shall be performed.
9.4.3* Building Characteristics. Characteristics of the building or its contents, equipment,
or operations not inherent in the design specifications but that affect occupant behavior or
the rate of hazard development shall be explicitly identified.
9.4.4* Operational Status and Effectiveness of Building Features and Systems. The
performance of fire protection systems and building features shall reflect the documented
performance of the components of those systems or features unless design specifications are
incorporated to modify the expected performance.
9.4.5 Occupant Characteristics.
9.4.5.1* General. The selection of occupant characteristics to be used in the design
calculations shall be approved by the authority having jurisdiction and shall provide an
accurate reflection of the expected population of building users.
9.4.5.1.1 Occupant characteristics shall represent the normal occupant profile unless design
specifications are used to modify the expected occupant features.
9.4.5.1.2 Occupant characteristics shall not vary across fire scenarios except as authorized
by the authority having jurisdiction.
9.4.5.2* Response Characteristics. Each of the following basic performance characteristics
shall be considered:
(1)

Sensibility

(2)

Reactivity

(3)

Mobility

(4)

Susceptibility

9.4.5.2.1 Estimations of these characteristics shall reflect the expected distribution in a
population appropriate to the use of the building.
9.4.5.2.2 The source of data for these characteristics shall be documented.
9.4.5.3 Location. The assumption shall be made that in every normally occupied room or
area at least one person will be located at the most remote point from the exits.
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9.4.5.4* Number.
9.4.5.4.1 The design shall be based on the maximum number of people that every occupied
room or area is expected to contain.
9.4.5.4.2 Where success or failure of the design is contingent on a maximum number of
occupants, operational controls shall be used.
9.4.5.5* Staff Assistance. The ability of trained employees to be included as part of the fire
safety system shall be identified, and the necessary training and capabilities documented.
9.4.6 Emergency Response Personnel. Design characteristics or other conditions related to
the availability, speed of response, effectiveness, roles, and other characteristics of
emergency response personnel shall be specified, estimated, or characterized sufficiently for
evaluation of the design.
9.4.7* PostConstruction Conditions. Design characteristics or other conditions related to
activities during the life of the building that affect the ability of the building to meet the
stated goals and objectives shall be specified, estimated, or characterized sufficiently for
evaluation of the design.
9.4.8 OffSite Conditions. Design characteristics or other conditions related to resources or
conditions outside the property being designated that affect the ability of the building to meet
the stated goals and objectives shall be specified, estimated, or characterized sufficiently for
evaluation of the design.
9.4.9* Consistency of Assumptions. The design shall not include mutually inconsistent
assumptions, specifications, or statements of conditions.
9.4.10* Special Provisions. Additional provisions that are not covered by Section 9.4 but
are required for the design to comply with the performance objectives shall be documented.
9.5 Design Fire Scenarios.
9.5.1* General.
9.5.1.1 The authority having jurisdiction shall approve the parameters used in design fire
scenarios.
9.5.1.2 The proposed design shall be regarded as meeting the goals and objectives if it
achieves the performance criteria for each required design fire scenario. (See 9.5.3.)
9.5.2* Evaluation.
9.5.2.1 Design fire scenarios shall be evaluated using a method acceptable to the authority
having jurisdiction and appropriate for the conditions.
9.5.2.2 Each scenario shall be challenging, but realistic, with respect to at least one of the
following scenario specifications:
(1)

Initial fire location

(2)

Early rate of growth in fire severity
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(3)

Smoke generation

9.5.3* Required Design Fire Scenarios.
9.5.3.1 Design fire scenarios shall include but not be limited to those specified in 9.5.3.2
through 9.5.3.9.
9.5.3.1.1 Each scenario shall include a life safety aspect (Part A) and a building protection
aspect (Part B) when applicable.
9.5.3.1.2 Scenarios demonstrated by the design team to the satisfaction of the authority
having jurisdiction as inappropriate for the building use and conditions shall not be required.
9.5.3.2* Design Fire Scenario 1. Design Fire Scenario 1 shall be an occupancyspecific
design fire scenario representative of a typical fire for the occupancy.
9.5.3.2.1 This scenario shall explicitly account for the following:
(1)

Occupant activities, number, and location

(2)

Room size

(3)

Nature and significance of furnishings and contents

(4)

Fuel properties and ignition sources

(5)

Ventilation conditions

9.5.3.2.2 The first item ignited and its location shall be explicitly defined.
9.5.3.3* Design Fire Scenario 2. Design Fire Scenario 2 shall be an ultrafastdeveloping fire
in the primary means of egress with interior doors open at the start of the fire.
9.5.3.3.1 Part A. This design fire scenario shall address reducing the number of available
means of egress.
9.5.3.3.2 Part B. This design fire scenario shall address reducing the effects of a rapidly
spreading fire on interior finish and structural components.
9.5.3.4* Design Fire Scenario 3. Design Fire Scenario 3 shall be a fire that starts in a
normally unoccupied room and that potentially endangers a large number of occupants in a
large room or other area.
9.5.3.4.1 Part A. This design fire scenario shall address a fire that starts in a normally
unoccupied room and migrates into the space that can hold the greatest number of occupants
in the building.
9.5.3.4.2 Part B. This design fire scenario shall address a fire that starts in an unoccupied
space and that potentially can grow and endanger the area of greatest cultural value or the
most significant elements of the collections.
9.5.3.5* Design Fire Scenario 4. Design Fire Scenario 4 shall be a fire that originates in a
concealed wall or ceiling space adjacent to a large number of occupants in a large room.
9.5.3.5.1 Part A. This design fire scenario shall address a fire that originates in a concealed
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space that does not have either a detection system or a suppression system and that spreads
into the room within the building that potentially can hold the greatest number of occupants.
9.5.3.5.2 Part B. This design fire scenario shall address a fire that originates in a concealed
space with neither a detection system or a suppression system and that potentially can grow
and endanger the area of greatest cultural value or the most significant elements of the
collection.
9.5.3.6* Design Fire Scenario 5. Design Fire Scenario 5 shall be a slowdeveloping fire that
is shielded from fire protection systems and is in close proximity to a highoccupancy area.
9.5.3.6.1 Part A. This scenario shall address a relatively small ignition source that causes a
significant fire.
9.5.3.6.2 Part B. This scenario shall address a relatively small ignition source that causes a
significant fire that potentially endangers the area of greatest cultural value or the most
significant elements of the collection as the result of the delayed suppression of the fire.
9.5.3.7* Design Fire Scenario 6.
9.5.3.7.1 Design Fire Scenario 6 shall be the most severe fire that results from the largest
possible fuel load characteristic of the normal operation of the building.
9.5.3.7.2 This scenario shall address the concern of a rapidly developing fire with occupants
present.
9.5.3.8* Design Fire Scenario 7.
9.5.3.8.1 Design Fire Scenario 7 shall be an outside exposure fire.
9.5.3.8.2 This scenario shall address a fire that starts remotely from the area of concern and
either spreads into the area, blocks escape from the area, or develops untenable conditions
within the area.
9.5.3.9* Design Fire Scenario 8. Design Fire Scenario 8 shall be a fire that originates in
ordinary combustibles in a room or area with each passive or active fire protection system
rendered unavailable one by one.
9.5.3.9.1 This design fire scenario shall address each fire protection system or fire protection
feature, considered individually, as being unreliable or unavailable.
9.5.3.9.2* Design Fire Scenario 8 shall not be required for fire protection systems where the
level of reliability in conjunction with the design performance in the absence of the system is
acceptable to the authority having jurisdiction.
9.5.4 Design Fire Scenario Data.
9.5.4.1 Each design fire scenario used in the performancebased design proposal shall be
translated into input data specifications, as appropriate for the calculation method or model.
9.5.4.2 Any design fire scenario specifications that the design analyses do not explicitly
address or incorporate and that are therefore omitted from input data specifications shall be
identified, and a sensitivity analysis of the consequences of that omission shall be performed.
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9.5.4.3 Any design fire scenario specifications modified in input data specifications because
of limitations in test methods or other data generation procedures shall be identified, and a
sensitivity analysis of the consequences of the modification shall be performed.
9.6 Evaluation of Proposed Design.
9.6.1 General.
9.6.1.1 A proposed design's performance shall be assessed relative to each performance
objective in Section 4.3 and each applicable scenario in Section 9.5, with the assessment
conducted through the use of appropriate calculation methods.
9.6.1.2 The authority having jurisdiction shall approve the choice of assessment methods.
9.6.2 Use. The design professional shall use the assessment methods to demonstrate that the
proposed design will achieve the goals and objectives as measured by the performance
criteria in light of the safety margins and uncertainty analysis for each scenario given the
assumptions.
9.6.3 Input Data.
9.6.3.1 Data.
9.6.3.1.1 Input data for computer fire models shall be obtained in accordance with ASTM E
1591, Standard Guide for Obtaining Data for Deterministic Fire Models.
9.6.3.1.2 Data for use in analytical models that are not computerbased fire models shall be
obtained using appropriate measurement, recording, and storage techniques to ensure the
applicability of the data to the analytical method being used.
9.6.3.2 Data Requirements. A complete listing of input data requirements for all models,
engineering methods, and other calculation or verification methods required or proposed as
part of the performancebased design shall be provided.
9.6.3.3* Uncertainty and Conservatism of Data. Uncertainty in input data shall be
analyzed and, as determined appropriate by the authority having jurisdiction, addressed
through the use of conservative values.
9.6.4* Output Data. The assessment methods used shall accurately and appropriately
produce the required output data from input data based on the design specifications,
assumptions, and scenarios.
9.6.5 Validity. Evidence shall be provided that confirms the validity and appropriateness of
assessment methods used for the proposed building, use, and conditions.
9.7* Safety Factors.
Approved safety factors shall be included in the design methods and calculations to reflect
uncertainty in the assumptions, data, and other factors associated with the
performancebased design.
9.8 Documentation Requirements.
Copyright NFPA

9.8.1* General.
9.8.1.1 All aspects of the design, including those described in 9.8.2 through 9.8.13, shall be
documented.
9.8.1.2 The format and content of the documentation shall be acceptable to the authority
having jurisdiction.
9.8.2* Technical References and Resources.
9.8.2.1 The authority having jurisdiction shall be provided with documentation to support
the validity, accuracy, relevance, and precision of the proposed methods.
9.8.2.2 The engineering standards, calculation methods, and other forms of scientific
information provided shall be appropriate for the particular application and methodologies
used.
9.8.3 Building Design Specifications. All details of the proposed building design that affect
the ability of the building to meet the stated goals and objectives shall be documented.
9.8.4 Performance Criteria. Performance criteria, with sources, shall be documented.
9.8.5 Occupant Characteristics. Assumptions regarding occupant characteristics shall be
documented.
9.8.6 Design Fire Scenarios. Descriptions of design fire scenarios shall be documented.
9.8.7 Input Data. Input data to models and assessment methods, including sensitivity
analysis, shall be documented.
9.8.8 Output Data. Output data from models and assessment methods, including sensitivity
analysis, shall be documented.
9.8.9 Safety Factors. Safety factors utilized shall be documented.
9.8.10 Prescriptive Requirements. Retained prescriptive requirements shall be
documented.
9.8.11* Modeling Features.
9.8.11.1 Assumptions made by the model user and descriptions of models used, including
known limitations, shall be documented.
9.8.11.2 Documentation shall be provided that indicates the validity and appropriateness of
the assessment methods used to address the design specifications, assumptions, and
scenarios.
9.8.12 Evidence of Modeler Capability. The design team's relevant experience with the
models, test methods, databases, and other assessment methods used in the
performancebased design proposal shall be documented.
9.8.13 Use of PerformanceBased Design Option. Design proposals shall include
documentation that provides anyone involved in ownership or management of the building
with notification of the following:
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(1)

That the building was approved as a performancebased design with certain specified
design criteria and assumptions

(2)

That any remodeling, modification, renovation, change in use, or change in the
established assumptions shall require reevaluation and reapproval

(3)

That all special events shall be reviewed and approved based on the designs
developed under this chapter

9.9 Records.
Records required in Section 9.8 shall be maintained for the life of the current
performancebased design.

Chapter 10 Management Operational Systems
10.1 General.
10.1.1 This chapter shall establish criteria for management operational systems that are
acceptable as elements of a prescriptive solution or performancebased approach as provided
in Section 1.5.
10.1.2 Other operational control features shall be permitted subject to the approval of the
authority having jurisdiction.
10.2 Responsibility/Authority.
10.2.1 The owner, governing board, or other body having custody over the building shall
designate a fire safety manager.
10.2.2 The fire safety manager shall have the authority to implement all elements of the fire
safety management plan, including, but not limited to, the following:
(1)

Directing the actions of building staff and occupants with regard to fire safety

(2)

Entering into legally binding contractual agreements with the authority having
jurisdiction

(3)

Ordering required fire safety drills and exercises

(4)

Halting contractor and maintenance operations that might threaten the fabric or
contents of the building

10.2.3 The fire safety manager shall be responsible for implementing all elements of the
approved fire safety management plan.
10.2.4 Reporting Fires.
10.2.4.1 All fires, however small, shall be reported to the local fire department and the fire
safety manager.
10.2.4.2 When a fire is deemed suspicious, the fire safety manager shall take steps to ensure
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that the fire scene is secured pending investigation.
10.3 Management Plan.
10.3.1 The fire safety management plan shall consist of required elements as set forth in
Chapter 5 and optional elements as agreed to by the fire safety manager and the authority
having jurisdiction.
10.3.2 The fire safety management plan shall become effective on approval of the authority
having jurisdiction and the fire safety manager.
10.4 Operational Requirements.
10.4.1 Operational controls or a plan of operations shall include special provisions that are
granted as part of a performancebased or prescriptivebased approach in evaluating the
building as defined by the process team and as approved by the authority having jurisdiction.
10.4.2 Operational controls shall include the special provisions pertaining to the
management, operations, and stewardship of the cultural resource property.
10.4.3 Operational controls shall be defined as part of the fire safety management plan.
10.4.4 Procedures for Opening and Closing. The fire safety management plan shall include
checklists that identify specific activities required in conjunction with opening and closing the
building on a daily basis and for any special events that are held on the property.
10.5 Fire Emergency Response Planning.
The fire safety manager and the governing body shall develop and implement an emergency
management plan as required in 5.4.3.
10.6 Training.
10.6.1 The fire safety manager, building staff, and volunteers shall be trained as agreed on
with the authority having jurisdiction.
10.6.2 At a minimum, training shall include the emergency management plan, emergency
evacuation plan, use of fire protection equipment, and other elements of the approved fire
safety management plan.
10.6.3 Drills.
10.6.3.1 Drills shall be conducted to reinforce training and to evaluate staff and volunteer
preparedness at intervals agreed on by the fire safety manager and the authority having
jurisdiction but not less than annually.
10.6.3.2 Where required, the authority having jurisdiction shall be notified in advance of all
drills.
10.6.4 Additional training shall be obtained when any of the following conditions occur:
(1)

The use, occupancy, structure, or internal layout of the building changes.
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(2)

Drills indicate that staff or volunteers are not sufficiently familiar with the facility's
fire safety management plan and fire protection equipment to respond properly under
emergency conditions.

(3)

Special events that have unusual occupancies or conditions are scheduled.

(4)

Portable fire extinguishers constitute a part of the fire safety management plan.

(5)

New materials, substances, or products are introduced into the building.

10.7 Record Keeping.
10.7.1 The fire safety manager shall be responsible for maintaining a current fire safety log
(see Section 5.2).
10.7.2 All records shall be made available to the authority having jurisdiction on request.
10.8 Compliance Audits.
Compliance audits shall be conducted in accordance with the requirements of Section 7.9.
10.9 Enforcement.
Where a compliance audit reveals noncompliance with the approved fire safety management
plan or changes in the use or arrangement of the building, the authority having jurisdiction
shall be notified.
10.10 Modification of the Plan.
Proposed modifications to the fire safety management plan shall be approved by the authority
having jurisdiction.

Chapter 11 Fire Prevention
11.1* General.
This chapter shall outline the minimum protection criteria necessary for protection of cultural
resource properties.
11.2 Decorations.
11.2.1 Decorative materials used for special events, occasions, and holidays shall be
noncombustible or shall be treated with an approved fireretardant coating.
11.2.2 Decorations shall be kept a minimum of 0.9 m (36 in.) from ignition sources, such as
light fixtures, radiators, electric heaters, and other heatgenerating devices.
11.2.3 The use of Christmas trees shall be in accordance with Section 10.15 of NFPA 1,
Uniform Fire Code.
11.3* Fire Spread Control.
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11.3.1 Interior doors shall be kept closed when the building is not occupied except as
permitted in 11.3.2.
11.3.2 Where doors are required to remain open for interior ventilation, and air movement
concerns are critical to the conservation of historic building fabric, collections, or both, or
where the interior doors are themselves part of the historic fabric, careful and professional
analysis of the open doors' impact shall be performed, and documented alternative methods
to control fire spread shall be implemented.
11.4* Housekeeping.
11.4.1 Stairwells, corridors, doorways, and any other portions of the means of egress for a
building shall be maintained free of combustibles, trash containers, and other materials.
11.4.2 Attics.
11.4.2.1 Attic spaces shall be kept free of combustibles and locked.
11.4.2.2 Combustible materials shall be permitted to be stored in attics protected by
automatic suppression systems designed to allow such storage.
11.4.3* Electrical rooms, mechanical rooms, and telephone closets shall be kept free of
combustibles and locked.
11.4.4 Stacks, exhaust ducts, and filters shall be cleaned as frequently as necessary to
prevent the buildup of combustible dusts and fibers.
11.4.5 Air plenums and void spaces shall be kept clean and free of combustibles.
11.4.6 Rags, clothing, and waste material contaminated with oils, such as animal or
vegetable oils, paints, thinners, wax, furniture polish, and other liquids or compounds that
could cause spontaneous heating, shall be isolated from other combustibles and kept in metal
containers with tightfitting metal lids.
11.4.7 Ventilated metal lockers shall be provided for storage of highly combustible supplies
and workers' clothing contaminated with combustible or flammable liquids.
11.4.8 Packing Materials.
11.4.8.1 Combustible packing materials, such as shredded paper, Styrofoam™ packing
material (“peanuts”), plastic, and excelsior, shall be stored in metal containers with
selfclosing covers.
11.4.8.2 Where packing materials cannot be protected using metal containers with
selfclosing covers, dedicated crating and packing areas shall be enclosed in 1hour
fireresistive construction or shall be equipped with sprinklers.
11.4.9 Trash shall be collected and disposed of at the end of each workday and more often if
necessary.
11.4.10 Dumpsters used for bulk collection of trash or recyclable paper shall be constructed
of metal with metal covers.
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11.4.11 Dumpsters and other large trash containers inside buildings shall be stored in one of
the following ways:
(1)

In trash rooms that have both automatic sprinklers and a 1hour fire resistance rating

(2)

In loading dock areas that are separated from the rest of the building with a 2hour
fire resistance rating or 1hour fire resistance rating and protected with automatic
sprinklers

11.4.12 Trash containers, dumpsters, and other central wastedisposal units located outside
shall be a minimum distance of 4.6 m (15 ft) from all parts of a building exterior, including
but not limited to windows, doors, roof eaves, and utility controls.
11.5 Smoking.
11.5.1 Smoking shall be prohibited inside buildings except in designated areas that meet the
following requirements:
(1)

Smoking areas shall be clearly and publicly identified.

(2)

Smoking areas shall be provided with suitable ashtrays and other receptacles for the
disposal of smoking materials.

(3)

Smoking areas shall be physically separated from the rest of the building with a
minimum 1hour fire resistance rating for walls, ceilings, and floors.

(4)

A rated, fully charged, and operable portable fire extinguisher complying with NFPA
10, Standard for Portable Fire Extinguishers, shall be located in each designated
area.

11.5.2* Smoking shall be permitted only in designated areas.
11.6 Hot Work.
Hot work shall not be permitted in or near the premises unless there is no viable alternative.
11.6.1 Hot Work Permit. A hot work permit, issued by the fire safety manager or designee,
shall be required to authorize work with any openflame devices used in soldering, brazing,
cutting, welding, or paint removal.
11.6.2 Permit Requirements.
11.6.2.1 The hot work permit shall prescribe measures to protect the collections and ensure
life safety.
11.6.2.2 The hot work permit shall include the following requirements as a minimum:
(1)

(2)

A person trained in the use of fire extinguishers shall be stationed in the vicinity of the
hot work operation for the duration of the work and for 60 minutes thereafter with
frequent monitoring during the following 3 hours. Approved fire extinguishers shall
be provided adjacent to the work area.

All combustibles within 11 m (35 ft) of the work site shall be relocated or be covered
with noncombustible or fire retardant–coated tarpaulins or otherwise shielded with
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metal or noncombustible guards or curtains.
(3)

A statement of the work to be performed and the way it is to be carried out shall be
required to be provided before the hot work permit is issued.

11.7 Open Flames.
11.7.1 Approval. Use of open flames and flameproducing devices, such as candles, oil
lamps, fireplaces, forges, kilns, glassblowers, cook stoves, and so forth, shall be approved by
the authority having jurisdiction.
11.7.2 Precautions. The following precautions shall be taken to control open flame and
flameproducing devices:
(1)

All employees working around open flame or flameproducing devices shall be
trained in the use and operation of the device and in emergency response procedures.

(2)

Open flames and flameproducing devices shall be monitored constantly by a trained
person.

(3)

A fire extinguisher, listed for the purpose, shall be located within 9 m (30 ft) of the
area where open flames or flameproducing devices are in use.

(4)

Candles shall be kept a minimum of 1.25 m (4 ft) from combustible window
treatments and wall or ceiling hangings.

(5)

Fireplaces shall be covered with a fire screen when not used for cooking or similar
demonstrations.

(6)

Open flames within 31 m (100 ft) of the building shall not be left unattended.

(7)

Open flames either inside or outside the building shall be extinguished prior to
shutdown of the facility.

11.7.3 Chimneys.
11.7.3.1 Chimneys that serve active fireplaces or stoves shall comply with the requirements
of NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid FuelBurning
Appliances.
11.7.3.2 Chimneys that serve active fireplaces or stoves shall be lined, provided with a spark
arrester, and maintained in good working order.
11.7.3.3 Chimneys that serve active fireplaces or stoves shall be inspected and cleaned
annually by a competent person.
11.8 Electrical Hazards.
11.8.1 Portable electrical appliances shall be connected to a building electrical circuit that is
protected with an arcfault circuit interrupter (AFCI) except as permitted in 11.8.2.
11.8.2 Portable electrical appliances that are provided with thermal and electrical limit
controls that will cause the appliances to fail in a safe condition if they malfunction shall be
permitted.
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11.8.3 Temporary wiring, including extension cords, shall comply with the requirements of
NFPA 70, National Electrical Code.
11.8.4 Cabling.
11.8.4.1 Communication cabling, such as telecommunications, network, and protective
systems cabling, shall comply with the requirements of NFPA 70.
11.8.4.2 When any such cabling passes through fire barriers or fire walls, such penetrations
shall be protected in accordance with Chapter 8 of NFPA 5000, Building Construction and
Safety Code.

Chapter 12 New Construction, Additions, Alterations, and
Renovations
12.1* General.
New construction, additions, alterations, and renovations shall comply with Chapters 14 and
15 of NFPA 5000, Building Construction and Safety Code, as well as the requirements of
this chapter.
12.2* Construction Oversight.
12.2.1* Contractor Selection. Contractors selected to work on the project shall have a
demonstrated knowledge and experience in working with cultural resource properties.
12.2.2* Initial Meeting/Indoctrination of Contractors.
12.2.2.1 Prior to beginning work on the project, an introductory meeting shall be held with
the contractors, subcontractors, and representatives of the institution.
12.2.2.2 All persons involved with the construction process shall be thoroughly briefed on
the significance and importance of the structure, spaces, characterdefining features, and
collections prior to beginning work.
12.2.2.3 The initial meeting shall cover the project fire safety program, including special
protection for existing facilities and contents, emergency precautions, notification of both
emergency services and curatorial staff, and security issues pertinent to the project.
12.2.3 Supervision During Construction. Management of the cultural institution shall
designate their own representative with the authority to specify additional protection
requirements for the construction project necessary to safeguard the existing facility, its
contents, and fabric.
12.2.3.1 The management representative shall have the authority to enforce the institution's
protection requirements and to stop work or other activities when they jeopardize the safety
or security of the facility or its contents.
12.2.3.2 This supervision shall include the following:
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(1)

Site security and monitoring of contractors and visitors

(2)

Isolation of construction from the existing building and collections

(3)

Location and handling of flammable liquids and gases

(4)

Removal of rubbish and combustibles

(5)

Hot work and other sources of ignition

(6)*

Handling of sprinklers and other fire protection system components

(7)

Location and type of portable extinguishers to be used in the proximity of collections
or historic fabric

12.2.3.3* Following suspension of work each day, the representative or designee shall
conduct a walkthrough of the work area and surroundings to ensure that the site is secured
and that hazards are properly addressed.
12.3 Fire Spread Control.
12.3.1 New openings in firerated assemblies, such as doorways and pipe and duct
penetrations, shall have selfclosing or automatic fire doors and automatic fire dampers that
have fire resistance ratings in accordance with Chapter 8 of NFPA 5000, Building
Construction and Safety Code.
12.3.2 Actuation of any automatic fire protection system in a fire area shall close all
automatic fire dampers in the fire area served by the system.
12.3.3 Penetrations in firerated assemblies around wiring, pipes, ducts, and so forth, shall
be sealed with approved materials to maintain the integrity of the firerated assembly (see
Chapter 8 of NFPA 5000, Building Construction and Safety Code).
12.3.4 New elevator shafts, dumbwaiters, stairways, and other vertical openings through the
structure shall be constructed in a manner that prevents the spread of fire, smoke, and heat
from one level to another.
12.3.5 New doors in firerated assemblies that are required to remain in the open position
for any reason shall be equipped with approved doorholding devices controlled by a listed
smoke detector.
12.4* Fire Protection Systems.
12.4.1 General.
12.4.1.1 Existing Fire Protection Systems. The design and layout of existing fire detection
and suppression systems shall be evaluated by the project design team to ensure that system
operation is not compromised.
12.4.1.2 New Construction. Fire protection systems shall be incorporated in all new
construction in accordance with the institution's fire protection program and plan.
12.4.2* Design. Automatic fire sprinkler systems or alternative fire suppression systems shall
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be provided for all new construction.
12.4.3* Fire Detection and Alarm Systems. Fire detection and alarm systems shall comply
with the requirements of NFPA 72, National Fire Alarm Code.
12.4.3.1 Smoke detectors shall be installed in every area and space where ambient
conditions permit.
12.4.3.2 Where ambient conditions would adversely affect the performance, reliability, and
normal operation of smoke detectors, other forms of detection technology, such as heat
detection, shall be used.
12.4.3.3 Alarm Monitoring.
12.4.3.3.1 Fire detection and alarm systems and automatic fire suppression systems shall
transmit alarm condition signals to an approved monitoring facility.
12.4.3.3.2 The monitoring facility and the communications method used for alarm signal
transmission shall comply with the requirements of NFPA 72, National Fire Alarm Code.
12.4.4 Automatic Fire Sprinkler Systems.
12.4.4.1 Automatic fire sprinkler systems shall comply with the requirements of NFPA 13,
Standard for the Installation of Sprinkler Systems.
12.4.4.2* Standardresponse sprinklers shall be permitted for use in lighthazard areas.
12.4.5 Alternative Fire Suppression Systems. Where other types of fire suppression
systems are provided, they shall comply with the requirements of 55.5.1 of NFPA 5000,
Building Construction and Safety Code.
12.4.6* Standpipe and Hose Systems. Standpipe and hose systems, where required, shall
comply with the requirements of NFPA 14, Standard for the Installation of Standpipe and
Hose Systems.
12.4.7* Portable Fire Extinguishers. Portable fire extinguishers shall be selected, installed,
and maintained in compliance with the provisions of NFPA 10, Standard for Portable Fire
Extinguishers.
12.5 Roof Coverings.
12.5.1 Unlisted combustible roof coverings shall be treated with an approved fireretardant
coating.
12.5.2 The facility shall maintain a record of this treatment, including certificates of approval
of retardant, application method, and retreatment schedule.
12.5.3 Fire retardant–coated roof coverings shall be retreated in accordance with the
manufacturer's specifications.
12.6 Emergency Power.
12.6.1* Emergency generators, where required, shall comply with the requirements of
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NFPA 110, Standard for Emergency and Standby Power Systems.
12.6.2 Emergency generators shall have sufficient capacity to support critical fire safety
functions and fire suppression systems, where required.
12.6.3* Emergency generators that support other functions considered essential shall have
sufficient capacity to support all functions with no degradation of fire safety system support.
12.7* Hazardous Areas.
Hazardous areas shall be separated from other areas by a fire separation with a minimum
1hour fire resistance rating.
12.8 Interior Finishes.
12.8.1 Interior finishes that prevent flames from spreading rapidly or generating dangerous
amounts of smoke and toxic products of combustion shall be selected.
12.8.2 Interior finish materials shall comply with the requirements of Chapter 10 of NFPA
5000, Building Construction and Safety Code.
12.9 Lightning Protection.
A lightning protection system, where required, shall be designed, installed, and maintained in
accordance with NFPA 780, Standard for the Installation of Lightning Protection Systems.
12.10 Location.
A cultural resource property located within or attached to a building or structure classified as
industrial or storage or as containing high hazard contents, as defined in Chapter 6 of NFPA
5000, Building Construction and Safety Code, shall be separated by walls or partitions and
floor or floorceiling assemblies having a fire resistance rating in accordance with Table
6.2.4.1 of NFPA 5000.
12.11* Protection Against Exposure Fires.
An exposed wall shall prevent heat, flames, and smoke from a nearby fire from being
transmitted through it.
12.12 Protection from Wildland Fires.
12.12.1 The governing body or party responsible for cultural resource properties located in
areas that are wooded or surrounded by fireprone vegetation or heavy brush shall
incorporate the requirements of NFPA 1144, Standard for Protection of Life and Property
from Wildfire, into the facility's or institution's fire protection program and plan.
12.12.2 Reduction of fuel loading in the landscape surrounding and owned by the cultural
resource property shall be implemented in accordance with the requirements of NFPA 1144,
Standard for Protection of Life and Property from Wildfire.
12.12.3 Where the landscape is historic and either a contributing element to the property's
historic designation or designated itself, the governing body or responsible party shall obtain
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the evaluation and recommendation of a professional historic landscape architect for
reducing fire loading that could threaten either the cultural resource property or the historic
landscape.
12.12.4 The evaluation shall include an analysis with respect to the requirements of NFPA
1144, Standard for Protection of Life and Property from Wildfire.
12.12.5 The resulting recommendations of the evaluation shall be included in the fire
protection program and plan.
12.12.6 Access roads shall be maintained and kept fully accessible at all times to
accommodate fire service vehicles.
12.13 Water Control.
Provisions shall be made for removal of accumulated water from manual and automatic
firefighting operations.

Chapter 13 Fire Precautions During Alterations, Additions, and
Renovations
13.1 Fire Protection Systems.
13.1.1 Alterations, additions, or renovations of fire protection systems shall comply with the
provisions of Chapter 55 of NFPA 5000, Building Construction and Safety Code, and shall
be approved by the authority having jurisdiction.
13.1.2 Impairments. The provisions of 14.3.1.1 shall apply when fire protection systems or
equipment is taken out of service.
13.2 Precautions.
13.2.1* Contracts. All construction, alteration, or renovation contracts shall specify
methods and responsibility for controlling fire hazards.
13.2.2 Supervision.
13.2.2.1 Responsibility for enforcement of the terms of the contract relating to fire hazards
shall be assigned, and authority shall be given to stop work pending correction of hazards.
13.2.2.2 The responsible local authorities, such as fire and building code enforcement
departments, shall be consulted.
13.2.3 Separation of Construction Areas. Each construction area shall be isolated by
partitions that resist the spread of fire to other parts of the building.
13.2.3.1 Tarpaulins or plastic sheeting, if used, shall be noncombustible or of a fireretardant
variety.
13.2.3.2 Required exits and normal guard routes shall be maintained or supplementary
routes provided.
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13.2.3.3 Where construction blocks an exit route, adjoining spaces shall also be closed, as
necessary, to avoid excessive crowding in common paths of travel or dead ends.
13.2.3.4 Fire extinguishers, listed for the purpose, shall be accessible and protected from
accidental damage.
13.2.4 Ignition Sources.
13.2.4.1 Hot work operations shall comply with Section 11.6.
13.2.4.2 Portable heating appliances shall comply with 13.4.2.
13.2.4.3 Onsite recharging of gas cylinders shall be prohibited.
13.2.4.4 Temporary lighting and wiring shall comply with the requirements of Section 14.4
of NFPA 5000, Building Construction and Safety Code.
13.2.4.5 Smoking shall be prohibited or restricted to designated areas. (See 13.4.8.)
13.2.4.6 Gasolinepowered engines, such as those used in compressors and hoists, shall not
be permitted inside the building.
13.2.5 Housekeeping. Housekeeping shall comply with 13.4.9.
13.2.6 Flammable and Combustible Liquids. No more than a 1day supply of paint
thinners, solvents, and other flammable and combustible liquids used in the project shall be
kept in the building.
13.2.6.1 Flammable liquids shall be stored in approved safety cabinets and containers.
13.2.6.2 Quantities of flammable and combustible liquids in excess of those necessary to
complete a day's work shall be stored at least 15 m (50 ft) away from the main construction
project.
13.2.7 Fire Protection Systems.
13.2.7.1 Fire Detection Systems. Handling of impairments to fire detection systems shall be
in accordance with Section 14.3.
13.2.7.2 Fire Suppression Systems.
13.2.7.2.1 Automatic fire suppression systems shall be kept in working order during the
project to the extent consistent with the nature of the construction.
13.2.7.2.2 Disconnected or shutoff standpipes or fire suppression systems shall be restored
to service as soon as it is practical.
13.2.7.2.3 Inspections of standpipe and sprinkler valves shall be conducted and recorded in
accordance with the provisions of NFPA 25, Standard for the Inspection, Testing, and
Maintenance of WaterBased Fire Protection Systems.
13.2.7.2.4 Fire hydrants, sprinklers, standpipes and sprinkler fire department connections,
and hose outlet valves shall not be obstructed by building materials, debris, or shrubbery and
shall be maintained in accordance with NFPA 25, Standard for the Inspection, Testing, and
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Maintenance of WaterBased Fire Protection Systems.
13.2.8 Electrical Systems. Installations and modifications to electrical systems shall be made
by licensed or registered electricians.
13.3 Temporary Construction and Equipment.
13.3.1 Construction Offices, Trailers, and Sheds.
13.3.1.1 Construction offices, trailers, sheds, and other temporary facilities of combustible
construction shall comply with Section 4.1 of NFPA 241, Standard for Safeguarding
Construction, Alteration, and Demolition Operations.
13.3.1.2 Heating devices used in construction offices, trailers, and sheds shall be listed for
the purpose.
13.3.1.3* A minimum clearance of 1 m (39 in.) shall be maintained around stoves and
heaters and a minimum clearance of 152 mm (6 in.) shall be maintained around all chimney
and vent connectors to prevent ignition of adjacent combustible materials.
13.3.1.4 Structures, equipment, and materials shall not impede egress of occupants or
workers from the building or hinder access by fire apparatus to the building and hydrants.
13.3.1.5 The areas beneath all temporary offices and other facilities shall not be used for the
storage of construction materials, equipment, or supplies, and measures shall be put in place
to ensure that no combustible waste matter is allowed to accumulate in these areas.
13.3.2 Construction Equipment and Materials.
13.3.2.1 Equipment.
13.3.2.1.1 Internal combustion engine–powered air equipment, such as compressors, hoists,
derricks, and pumps, shall be placed so the exhaust discharges away from combustible
materials and air intakes for the building heating, ventilation, and airconditioning (HVAC)
system.
13.3.2.1.2 A minimum clearance of 150 mm (6 in.) shall be maintained between equipment
exhaust piping and combustible materials.
13.3.2.1.3 Service areas, fuel storage, and flammable gas storage for construction
equipment shall not be located inside the building.
13.3.2.2* Materials.
13.3.2.2.1* Flammable and combustible liquids shall comply with 13.2.6.
13.3.2.2.2 Combustible construction materials stored inside the building shall be strictly
limited to those necessary for that day's work.
13.3.2.2.3 Where steel construction is present, combustible storage shall not be placed in
areas where specified fireresistive coatings have not been applied to structural members.
13.3.2.2.4 Storage of highly combustible materials such as foam, plastic, and rubber
products shall not be permitted inside the building.
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13.3.2.2.5 Storage of construction materials shall not impede egress from buildings or
access of fire apparatus to hydrants or to the building.
13.4 Construction Processes and Hazards.
13.4.1 Cutting and Welding Operations. Cutting and welding operations shall comply
with the requirements of NFPA 51B, Standard for Fire Prevention During Welding,
Cutting, and Other Hot Work.
13.4.1.1 The person designated to be in charge of fire protection shall issue a hot work
permit each day that cutting, welding, and other hot work operations are being conducted, as
required by Section 11.6.
13.4.1.2* At the close of the work day, the person responsible for fire protection on the site
shall inspect areas where welding, cutting, or other hot work operations have been
conducted for hot metal or smoldering combustible materials.
13.4.1.3 Flammable gas cylinders used in the welding or cutting process shall be protected
from vehicle damage and high temperatures.
13.4.2 Temporary Heating Equipment.
13.4.2.1 Temporary heating equipment shall be listed for the purpose and used and installed
in accordance with the listing.
13.4.2.2 Temporary heating equipment shall comply with Chapters 50 and 53 of NFPA
5000, Building Construction and Safety Code.
13.4.2.3 Temporary heating equipment shall be used only on a stable surface in a protected
location where the equipment will not be overturned.
13.4.2.4 Portable equipment using oil or liquefied petroleum gas as fuel shall be moved to a
wellventilated area away from combustible material and allowed to cool prior to refueling.
13.4.2.5* A portable fire extinguisher, listed for the purpose, shall be located within 9 m (30
ft) of all portable heating devices.
13.4.2.6 Chimney or vent connectors from directfired heaters, where required, shall be
maintained at least 457 mm (18 in.) from combustible materials.
13.4.2.7 Temporary heating equipment shall be attended and maintained by trained
personnel.
13.4.3 Flammable and Combustible Liquids. The use and storage of flammable and
combustible liquids shall be controlled and monitored. (See 13.2.6.)
13.4.4 Roofing.
13.4.4.1 Tar Kettles.
13.4.4.1.1 Tar kettles used in roofing shall comply with Section 16.7 of NFPA 1, Uniform
Fire Code.
13.4.4.1.2* Fire extinguishers, listed for the purpose, shall be located as required in 16.7.1.6
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of NFPA 1, Uniform Fire Code.
13.4.4.2 Liquefied Petroleum Gas (LPG).
13.4.4.2.1 Cylinders or containers used for fueling tar kettles shall be protected against
tampering and vandalism.
13.4.4.2.2 Containers shall be kept 6 m (20 ft) from combustible materials or spare
containers.
13.4.4.2.3 When possible, cylinders and containers shall be placed in a secure area for
protection against tampering.
13.4.4.2.4 Cylinders or containers that cannot be secured in a protected area shall have the
dome covers locked and secured or the valve handle shall be removed or secured in the off
position.
13.4.4.2.5 Storage of LPG cylinders on rooftops shall not be permitted.
13.4.4.3 Used roofing mops shall not be stored inside the building.
13.4.5 Plumbing.
13.4.5.1 Plumbing work involving open flames shall be conducted only under the
supervision of the person in charge of fire protection and shall require a hot work permit
reissued each day.
13.4.5.2 The provisions of 13.4.1 shall apply for cutting and welding operations.
13.4.6 Demolition Work.
13.4.6.1 Gas supplies shall be shut off at a point outside the affected area and shall be
capped.
13.4.6.2 Electrical service shall be reduced or eliminated in the affected area.
13.4.6.3 Hot work shall not be permitted in combustible buildings except as outlined in
Section 11.6.
13.4.6.4 Fire walls, fire doors, cutoffs, and other fire separation assemblies shall be
maintained intact where possible.
13.4.7 Other Hazardous Operations. The fire safety manager shall conduct a hazard
assessment of operations that introduce fire hazards to determine whether the risk is
consistent with the facility's fire safety objectives.
13.4.7.1 Paintstripping operations that involve heatproducing devices shall not be
permitted.
13.4.7.2 Floor sander dust accumulation bags shall be emptied into closed metal containers
outside the building before the close of the day.
13.4.8 Smoking.
13.4.8.1 Smoking shall be prohibited inside any building or building space under
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construction, renovation, or repair.
13.4.8.2 Where smoking is allowed, the governing body or responsible party for the
institution or property shall designate a smoking area outside the work area where
contractors and workers are permitted to smoke.
13.4.8.2.1 The designated smoking area shall be clearly and publicly identified and shall be
located a sufficient distance away from all combustible and flammable materials or liquids to
prevent a fire from starting.
13.4.8.2.1.1 Receptacles for spent smoking materials shall be provided in the designated
smoking area.
13.4.8.2.1.2 A portable fire extinguisher, in compliance with the provisions of NFPA 10,
Standard for Portable Fire Extinguishers, shall be located at each designated smoking area.
13.4.8.2.2 If located inside the cultural resource property, the smoking area shall fully
comply with all the requirements of Section 11.5.
13.4.9 Housekeeping.
13.4.9.1 The accumulation of debris or rubbish shall not be permitted inside construction
areas or close to a source of ignition.
13.4.9.2 Debris and rubbish shall be removed daily from the site and shall not be burned in
the vicinity.
13.4.9.3 Contractors shall provide receptacles for rubbish, papers, and other debris.
13.4.9.4 A chute employed for the removal of debris shall be erected on the outside of the
building.
13.4.9.5 Burning waste materials on the premises shall not be permitted.
13.4.10 Electrical.
13.4.10.1 Electrical wiring and equipment shall comply with the requirements of NFPA 70,
National Electrical Code.
13.4.10.2 Temporary lighting, bulbs, and fixtures shall be installed such that they do not
come in contact with combustible materials.
13.4.10.3 Circuit breakers for circuits that are not in use shall be shut off.
13.4.10.4 Temporary wiring shall be removed immediately upon elimination of the need for
which the wiring was installed.
13.4.11 Environmental Conditions. Openings in structures susceptible to damage from
high winds that could cause skewing and misalignment of the structure, disruption of water
supplies, or delivery systems for fire protection shall have secure coverings.
13.5 Fire Protection.
13.5.1 Fire Barriers.
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13.5.1.1 Fire walls and exit enclosures required for the completed building shall be given
priority during construction.
13.5.1.2 Fire doors with approved closing devices and hardware shall be installed as soon as
practical and before combustible materials are introduced.
13.5.1.3 Fire doors shall not be obstructed from closing.
13.5.2 Fire Detection Systems.
13.5.2.1 Existing fire detection and alarm systems shall be maintained in working order
during the project to the extent consistent with the nature of the construction.
13.5.2.2 Smoke detectors in the construction area shall be removed or shall be protected
from dust, dirt, and extreme temperatures during construction.
13.5.2.3 Smoke detectors in temporary detection systems inside the construction area that
are covered to keep out dust and dirt while work is in progress shall be uncovered at the end
of each work day.
13.5.2.4 After final construction cleanup by all trades, all smoke detectors shall be cleaned
or replaced.
13.5.2.5 Reacceptance testing in compliance with NFPA 72, National Fire Alarm Code
shall be performed after any adjustment, modification, or repair to any system wiring or
component.
13.6 Fire Suppression.
13.6.1* Access.
13.6.1.1 Control Area.
13.6.1.1.1 A suitable location at the site shall be designated as a control area and shall be
equipped with floor plans, utility control plans, emergency contact telephone numbers,
labeled keys, and appropriate material safety data sheets.
13.6.1.1.2 Where security is of concern, this area shall be locked.
13.6.1.2 Access for heavy firefighting equipment to the immediate job site shall be provided
at the start of construction and maintained until all construction has been completed.
13.6.1.3 Free access from the street to fire hydrants and to outside connections for
standpipes, sprinklers, or other fireextinguishing equipment, whether permanent or
temporary, shall be provided and maintained at all times.
13.6.1.4 Protective pedestrian walkways shall be constructed such that they do not impede
access to hydrants, fire department connections, or fireextinguishing equipment.
13.6.1.5 During construction operations, free access to permanent, temporary, or portable
fireextinguishing equipment and systems shall be maintained.
13.6.1.6 At least one stairway in usable condition shall be provided at all times in multistory
buildings.
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13.6.2* Water Supply. Water for fire suppression shall be available throughout all phases of
construction.
13.6.3 Standpipes.
13.6.3.1 New standpipes that are required or existing standpipes in buildings being altered
shall be maintained in accordance with the progress of building activity so that the standpipes
are always ready for fire department use.
13.6.3.2 Class I manual dry standpipes shall be permitted where approved by the authority
having jurisdiction.
13.6.3.3 Where required by the responding fire department, hose and nozzles shall be
provided and maintained ready for use as soon as either a temporary or permanent water
supply is available.
13.6.4 Automatic Fire Suppression Systems.
13.6.4.1 Where automatic fire suppression systems are provided, the installation shall be
placed in service and monitored as soon as it is practical.
13.6.4.2 Where fire suppression systems existed prior to the rehabilitation project, the
system shall be kept in service as long as possible during the rehabilitation work.
13.6.4.3 Where fire suppression systems must be taken out of service for modification, the
local fire department shall be notified and the system shall be returned to service as soon as
possible.
13.6.5 Portable Fire Extinguishers.
13.6.5.1 Portable fire extinguishers, listed for the purpose, shall be located, mounted, and
maintained in compliance with NFPA 10, Standard for Portable Fire Extinguishers.
13.6.5.2* At least one portable fire extinguisher, listed for the purpose, shall be accessible
on each floor near each usable stairway.
13.7 Emergency Communications.
13.7.1 Prior to beginning any renovations or alterations, workers shall be instructed on
emergency communications procedures.
13.7.2 A fixed telephone or equivalent method of summoning the fire service shall be
provided and readily available.
13.7.3 The telephone number of the fire service shall be prominently posted on or
immediately adjacent to each fixed telephone.
13.7.4 Written instructions shall be posted on how to notify the local fire service of a fire
and on actions for security officers or other staff to take after the fire service has been
notified.
13.7.5 On activation of a fire alarm or other notification device or identification of an actual
fire, personnel shall evacuate the building.
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Chapter 14 Inspections, Testing, and Maintenance
14.1* General.
This chapter shall establish requirements for critical and regular inspection, testing, and
maintenance of fire protection systems and other equipment in cultural resource properties.
14.2 Fire Protection Systems.
14.2.1 All fire protection systems shall be inspected, tested, and maintained in full
compliance with the manufacturer's recommendations and the requirements of the following:
(1)

NFPA 25, Standard for the Inspection, Testing, and Maintenance of WaterBased
Fire Protection Systems, for waterbased fire protection systems

(2)

Chapter 55 of NFPA 5000, Building Construction and Safety Code

(3)

NFPA 72, National Fire Alarm Code

14.2.2 Responsibility.
14.2.2.1 The responsibility for maintenance of fire protection systems shall be that of the
governing body or responsible party of the cultural resource property.
14.2.2.2 Inspection, testing, and maintenance shall be implemented in accordance with
procedures meeting or exceeding those established in the standard for that type of fire
protection system and in accordance with the manufacturer's instructions.
14.2.2.3 Personnel who have developed competence through training and experience shall
perform inspection, testing, and maintenance of fire protection systems.
14.2.3* Inspection. Inspection and testing frequencies, responsibilities, test routines, and
reporting procedures shall comply with NFPA 25, Standard for the Inspection, Testing, and
Maintenance of WaterBased Fire Protection Systems; Chapter 55 of NFPA 5000, Building
Construction and Safety Code; and NFPA 72, National Fire Alarm Code.
14.2.4 Testing. All fire protection systems shall be tested to verify that they function as
intended.
14.2.4.1 Test results shall be compared with those of the original acceptance test (if
available) and with the most recent test results.
14.2.4.2 Records shall be retained for the next test and for 1 year thereafter.
14.2.5 Maintenance.
14.2.5.1 Maintenance shall be performed to keep all fire protection systems operable, and
necessary repairs shall be made.
14.2.5.2 Asbuilt system installation drawings, original acceptance test records, and device
or equipment manufacturer's maintenance bulletins shall be retained by the fire safety
manager to assist in developing and maintaining the inspection, testing, and maintenance
Copyright NFPA

standards for all fire protection equipment, systems, and components.
14.3 Impairments to Fire Protection Systems.
14.3.1 General. When an emergency or preplanned activity takes any fire protection system
out of operational service, measures shall be taken during the impairment to ensure that
increased risks are minimized and the extent and duration of the impairment is limited.
14.3.1.1 Where fire protection systems such as sprinkler systems, fire pumps, and fire
detection and alarm systems are out of service for 4 hours or more, the fire safety manager
shall notify the fire department and post a fire watch.
14.3.1.2 The fire watch shall be provided with an approved means to notify the fire
department.
14.3.2 Preplanned Impairments.
14.3.2.1 The fire safety manager shall authorize all preplanned impairments in advance of
work.
14.3.2.2 The fire safety manager shall be responsible for verifying that written procedures
for impairments are followed before authorizing a system impairment. (See 14.3.3.)
14.3.3 Procedure.
14.3.3.1 A written procedure shall be established and implemented by the fire safety
manager to control any emergency or preplanned impairment.
14.3.3.2 This procedure shall include, as a minimum, the following:
(1)

Identification and tagging of all impaired equipment and systems

(2)

Inspection and risk evaluation

(3)

Identification of extent or expected duration of impairment

(4)

Notification of the fire department

(5)*

Notification of other personnel or organizations as appropriate

(6)*

Statement of additional measures deemed necessary for the duration of the
impairment of the systems

(7)*

Actions and notifications to be taken when all impaired equipment and systems are
restored to operational service

(8)

Prior to a preplanned impairment, assembly of all necessary parts, tools, materials,
and labor at the impairment site before the system or equipment is removed from
service

(9)

Expedition of all repair work

14.3.4 Restoring Systems to Service. When all impaired systems are restored to operational
service, the impairment coordinator shall verify that the following items have been
completed:
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(1)

All necessary inspections and tests required by the appropriate section of Chapter 55
of NFPA 5000, Building Construction and Safety Code, for the fire protection
system or equipment involved have been conducted to verify that affected systems
and equipment are operational.

(2)

Those individuals notified in accordance with 14.3.3.2(5) have been advised that
protection has been restored.

(3)

Impairment tags have been removed.

14.4 Heating, AirConditioning, and Cooking Equipment.
14.4.1 Heating, airconditioning systems, and cooking appliances shall be maintained in
accordance with the manufacturer's specifications and shall comply with NFPA 90A,
Standard for the Installation of AirConditioning and Ventilating Systems; NFPA 90B,
Standard for the Installation of Warm Air Heating and AirConditioning Systems; and
NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations.
14.4.2 Heaters and ductwork, including hoods and ducts for ranges, shall be kept free of
flammable and combustible deposits.
14.5 Chimneys.
Chimneys for active stoves or fireplaces shall be inspected and cleaned annually in
compliance with the requirements of NFPA 211, Standard for Chimneys, Fireplaces, Vents,
and Solid FuelBurning Appliances.
14.6* Electrical Systems.
Electrical systems shall be maintained in compliance with NFPA 70, National Electrical
Code, and the manufacturer's instructions.
14.7 Fire Barriers.
The integrity of fire barriers shall comply with Chapter 8 of NFPA 5000, Building
Construction and Safety Code.
14.8 Fire Retardant–Treated Materials.
Applied coatings and treatments shall be maintained in accordance with NFPA 703, Standard
for Fire Retardant Impregnated Wood and Fire Retardant Coatings for Building Materials.
14.9 Fire Extinguishers.
Portable fire extinguishers shall be maintained in compliance with NFPA 10, Standard for
Portable Fire Extinguishers.

Chapter 15 Special Events
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15.1 General.
Plans for special events shall be reviewed and approved by the fire safety manager.
15.2 Occupant Loading.
15.2.1 The event coordinator shall ensure that the number of occupants admitted to the
building is monitored and controlled so that the occupant load does not exceed the capacity
of the means of egress or the number of exits required by NFPA 101, Life Safety Code.
15.2.2 Orderly circulation of guests shall be maintained when special events are planned for
large groups.
15.3 Egress.
15.3.1 Exits, access to exits, and all other evacuation capabilities shall be maintained.
15.3.2 Tables, plants, stages, or other temporary fixtures shall not visually or physically
obstruct an exit, exit sign, or exit access or reduce the width of an exit passage.
15.3.3 Prior to a performance or event, staff (especially temporary or parttime staff),
contractor personnel, attendees, and participants shall be notified of the following:
(1)

How fire alarms are annunciated (i.e., audibly, visually, by voice communication, or a
combination of these methods)

(2)

Locations of exit routes, exits, and assembly points

(3)

How to safely evacuate the area

15.3.4 Key staff, including event coordinators, volunteers, and security, shall be familiar
with exit routes and shall ensure that exits are obvious, operable, and not blocked or
restricted in any way.
15.3.5 On activation of the fire alarm, occupants shall be evacuated from the building
according to the egress plan.
15.4 Cooking Equipment.
15.4.1 Cooking and food warming shall be undertaken only in facilities built for the purpose,
and only electric foodwarming equipment shall be used in other areas.
15.4.2 All cooking and food warming shall be closely supervised at all times.
15.4.3 A portable fire extinguisher, listed for the purpose, shall be located within 3 m (10 ft)
of any cooking, warming, or related operation and shall be identified clearly.
15.5 Smoking.
Smoking shall be prohibited except as permitted in Section 11.5.
15.6 Fireworks.
Demonstrations of fireworks shall be held outside the building or structure and shall conform
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to NFPA 1123, Code for Fireworks Display.
15.7 Combustibles.
15.7.1 Tents and canopies shall be noncombustible or certified as having been treated with
an approved fireretardant coating.
15.7.2 Draperies, bunting textiles, wood, and miscellaneous support and decorative
materials used inside the building shall be noncombustible, impregnated with an approved fire
retardant, or treated with an approved fireretardant coating.
15.8 Electrical Equipment.
15.8.1 Electrical appliances and equipment, including temporary installations, shall be listed,
and wiring shall comply with NFPA 70, National Electrical Code.
15.8.2 Exposed electrical wiring and extension cords shall not be placed across travel or exit
routes.
15.8.3 A licensed or registered electrician shall verify that electrical circuits do not exceed
their rated capacity.

Chapter 16 Museums, Libraries, and Their Collections
16.1 General.
16.1.1 The requirements of Chapters 1 through 15 shall apply to all museums and libraries.
16.1.2 This chapter shall apply to buildings, rooms, or spaces within buildings that store or
display museum collections, buildings or spaces within buildings that provide storage for
library collections available to the general public or community served by the library, and
historic buildings exhibited or used as museums or that have library collections and reading
rooms serving the public.
16.1.3 Privately owned library and museum collections not open to the public shall not be
required to meet the requirements of this document.
16.1.4* This chapter shall supplement existing codes and standards to apply specifically to
buildings or portions of buildings devoted to museum or library use.
16.2* Planning.
The governing body of the museum or library and its director or chief executive officer shall
be responsible for developing and implementing a fire safety management plan in accordance
with Chapter 5.
16.3 Public Areas.
16.3.1 Drapes, Curtains, and Props. Drapes, curtains, props, and similar decorations shall
be noncombustible or shall be treated with a listed, approved fire retardant in accordance
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with the manufacturer's recommendations.
16.3.1.1 FireRetardant Treatments.
16.3.1.1.1 The fire safety manager shall maintain records of all chemical fireretardant
treatments.
16.3.1.1.2 Records of fireretardant treatments shall include the certificate of approval for
each fireretardant coating used, application method, and retreatment schedule.
16.3.2 Decorative materials used for special occasions and holidays shall be used in
accordance with Section 11.2.
16.3.3 Carpeting on vertical surfaces shall have a Class A rating and shall comply with the
requirements of Chapter 10 of NFPA 5000, Building Construction and Safety Code.
16.3.4 Tiered auditorium space structures and other elevated platforms on which people are
permitted to sit shall be of noncombustible construction.
16.4* Collection Storage Rooms.
16.4.1 Application. This section shall apply to building areas used for collection storage
rooms.
16.4.2 Life Safety.
16.4.2.1 Emergency lighting shall be provided for egress and shall comply with the
requirements of NFPA 101, Life Safety Code.
16.4.2.2 Fire alarm notification appliances and manual fire alarm boxes shall be provided in
every collection storage room.
16.4.3* Fire Prevention.
16.4.3.1 Smoking shall be prohibited in all collection storage rooms.
16.4.3.2 Electrical distribution power panels shall not be installed in collection storage
rooms.
16.4.3.3 Utilities other than those supporting fire suppression, fire detection, and security
systems or that directly serve the space shall not pass through collection storage rooms.
16.4.3.4 Controls for utilities that serve the collection storage room shall be located outside
the space so that access to the controls does not require entry into the collection storage
room.
16.4.3.5 Controls for utilities that serve collection storage rooms shall be designed to allow
isolation of collection storage room utilities in an emergency.
16.4.3.6* Fixed space heaters installed in collection storage rooms shall be listed, and the
installation shall be approved by the authority having jurisdiction.
16.4.3.7 Portable space heaters shall not be permitted.
16.4.3.8 Housekeeping. Housekeeping shall be maintained as required by Section 11.4.
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16.4.4* Fire Protection.
16.4.4.1 Collection storage rooms shall be enclosed by fire barriers having a minimum
1hour fire resistance rating.
16.4.4.2 Collection storage rooms adjoining incinerator rooms, furnace and boiler rooms,
paint shops, and other spaces having a significant fire hazard shall be separated from such
spaces by a fire barrier having a 2hour fire resistance rating.
16.4.4.3 Automatic smoke detection shall be provided in every storage room.
16.4.4.4* An approved automatic fire suppression system shall be provided in collection
storage rooms greater than 46.5 m2 (500 ft2) unless the space contains only noncombustible
collections including packing or crating materials, cabinets, and shelves or where all
collections are stored inside approved noncombustible cabinets.
16.4.5* Smoke Control. Approved systems shall be provided to prevent smoke and soot
from entering collection storage rooms.
16.4.6 Hazardous Materials.
16.4.6.1* Cellulose Nitrate Film. Storage and handling of cellulose nitrate film shall comply
with the requirements of NFPA 40, Standard for the Storage and Handling of Cellulose
Nitrate Film.
16.4.6.2 Pyroxylin Plastic. Storage of materials or media containing pyroxylin plastic shall
comply NFPA 42, Code for the Storage of Pyroxylin Plastic.
16.4.6.3 Wet Collections.
16.4.6.3.1* Storage of collections preserved in combustible or flammable petrochemical
solutions shall comply with the requirements of NFPA 30, Flammable and Combustible
Liquids Code.
16.4.6.3.2 Containers used for storing specimens in combustible, flammable, or toxic liquids
shall have tightsealing lids that minimize evaporation loss or spillage of contents should the
container tip over.
16.4.6.3.3 Only approved containers shall be used in dispensing and topping off operations.
16.4.6.3.4 Carts used to transport storage containers shall be sturdy and designed to carry
their loads close to the ground.
16.4.6.3.5 Shelving. Shelving units used to hold wet collections shall meet the following
requirements:
(1)

Designed to support the loads placed on them

(2)

Tied together or anchored securely to prevent an earthquake or other event from
toppling one or more shelves

(3)

Constructed with raised lips and barriers across all open shelves to prevent containers
from falling off the shelves
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(4)

Anchored and braced in storage areas that are subject to earthquakes

(5)*

Designed so that anchors and bracing provide shelving with strength equal to or
greater than the building structure

16.4.7* Storage of Records. Collection accession and other vital records and archival
materials shall be stored and protected in accordance with NFPA 232, Standard for the
Protection of Records.
16.4.8* Compact Storage.
16.4.8.1 Fire Suppression System.
16.4.8.1.1 An automatic fire suppression system shall be required for compact storage of
collections.
16.4.8.1.2 Where the compact storage system consists entirely of enclosed noncombustible
cabinets and no collections or other combustibles are stored outside the enclosed cabinets,
automatic fire suppression shall be permitted to be omitted subject to the approval of the
authority having jurisdiction.
16.4.8.1.3* The design shall recognize the nature of the hazard from a fire that originates in
a compact mobile storage unit, where fuel loads are invariably large and fire growth is
significantly different from that in other kinds of storage.
16.4.8.1.4 System Design.
16.4.8.1.4.1* The automatic fire suppression system, the compact storage system, and the
storage compartmentalization features shall be designed to limit fire damage in accordance
with the facility's fire safety objectives.
16.4.8.1.4.2 Design calculations shall include the number and size of the storage modules,
the separation provided between the modules endtoend and backtoback, and the type of
materials being stored.
16.4.8.1.4.3 Where the automatic suppression is provided by automatic fire sprinkler
systems, the systems shall be wet pipe, single interlock preaction, or single noninterlock
preaction systems.
16.4.8.1.4.4 Dry pipe or doubleinterlock preaction systems shall not be installed in
compact storage areas.
16.4.8.2 Where compact storage is installed in an existing storage area, the existing
automatic fire detection and fire suppression systems shall be modified as required to
accommodate the increased fire loading.
16.4.9 Electronic Media.
16.4.9.1 Concealed spaces, combustible electric cable insulation, and storage of paper and
records associated with electronic data processing equipment shall comply with the
requirements of NFPA 75, Standard for the Protection of Information Technology
Equipment.
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16.4.9.2 Storage of Video, Audiotape, and Computer Media. Bulk storage of video,
audio, and computer tapes greater than 500 standard VHS tapes or the equivalent shall meet
the following requirements:
(1)

Tapes shall be stored in metal storage cabinets in rooms with a minimum 1hour fire
resistance rating.

(2)

Automatic smoke detection shall be provided in the storage room.

16.4.10* Book Stacks.
16.4.10.1 Utilities Serving Book Stack Spaces. Utilities other than those supporting fire
suppression, detection, and security systems or that directly serve book stack spaces shall not
pass through book stack spaces.
16.4.10.1.1 Electrical distribution power panels shall not be installed in book stacks.
16.4.10.1.2 Controls for utilities serving book stack spaces shall be located outside the
spaces so that access to the controls does not require entry into the book stack.
16.4.10.1.3 Controls for utilities serving book stack spaces shall be designed to allow
isolation of book stack utilities in an emergency.
16.4.10.2 SingleTier Book Stacks.
16.4.10.2.1 An automatic fire detection system designed and installed in compliance with
NFPA 72, National Fire Alarm Code, shall be installed in singletier book stacks.
16.4.10.2.2 Where specified to achieve fire safety goals by the fire protection plan required
by Chapter 5, an automatic fire suppression system designed and installed in compliance with
NFPA 13, Standard for the Installation of Sprinkler Systems, or Section 55.5 of NFPA
5000, Building Construction and Safety Code, shall be installed in the book stacks.
16.4.10.3* Multitier Book Stacks.
16.4.10.3.1 An automatic fire detection system designed and installed in compliance with
NFPA 72, National Fire Alarm Code, shall be installed in the book stacks.
16.4.10.3.2 An automatic fire suppression system designed and installed in compliance with
NFPA 13, Standard for the Installation of Sprinkler Systems, or Section 55.5 of NFPA
5000, Building Construction and Safety Code, shall be installed in the book stacks.
16.4.10.3.3 Smoke barriers shall be installed in all vertical openings between tiers or decks.
16.4.10.3.4 The fire load in a fire compartment containing a multitier book stack shall be
determined by combining the fuel loading of all levels or tiers in the multitier book stack
enclosed by the fire compartment.
16.4.10.3.5 Storage on floortoceiling shelving in multitier book stacks shall be permitted
where a sprinkler system, designed in accordance with the requirements for this occupancy in
NFPA 13, Standard for the Installation of Sprinkler Systems, is installed.
16.4.11 Secondary Storage Facilities.
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16.4.11.1 Rack Shelving. Rack storage shelving in excess of 4 m (12 ft) in height shall be
protected in compliance with NFPA 13, Standard for the Installation of Sprinkler Systems.
16.4.11.2 Vertical Fire Barriers.
16.4.11.2.1 Vertical fire barriers shall be installed in the shelf system at intervals not
exceeding 15 m (50 ft).
16.4.11.2.2 Other spacing of the vertical fire barriers shall be permitted when acceptable to
the authority having jurisdiction.
16.4.11.3 Battery Chargers.
16.4.11.3.1 Battery chargers used by forklift trucks, electrically powered vehicles, and pallet
lifters shall be separated from the rack storage area in a fire compartment with a 1hour fire
resistance rating.
16.4.11.3.2 A portable fire extinguisher for use on live electrical equipment in compliance
with NFPA 10, Standard for Portable Fire Extinguishers, shall be located inside the
compartment.
16.4.11.3.3 Charging leads and plugs shall be designed to resist hard wear and shall be
inspected weekly by a competent person.
16.4.11.3.4 Ventilation.
16.4.11.3.4.1 The ventilation system in the batterycharging area shall be designed to limit
the concentration of hydrogen in the compartment to 1 percent or less by volume.
16.4.11.3.4.2 Where the concentration of hydrogen exceeds 1 percent by volume, the
compartment shall be equipped with explosionproof electrical fixtures in compliance with
NFPA 70, National Electrical Code.
16.5 Ignition Control.
16.5.1* Smoking. Smoking shall be prohibited except as permitted by Section 11.5.
16.5.2 Space Heaters.
16.5.2.1 Portable space heaters are not permitted except as specified in 16.5.2.2.
16.5.2.2 Portable space heaters approved for the purpose by the authority having
jurisdiction shall be permitted to be used where the building contents have been removed and
the building turned over to the contractor for a construction or renovation project.
16.5.2.3 Listed fixed space heaters shall be permitted.
16.5.2.4 Listed fixed space heaters shall be approved by the authority having jurisdiction and
shall be installed in accordance with the listing.
16.5.3 Hot Work and Open Flames.
16.5.3.1 All work with open flame devices used in soldering, brazing, paint removal, cutting,
and welding shall be used only as permitted by Section 11.6.
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16.5.3.2 Open flame demonstrations shall be in accordance with Section 11.7.
16.6* Housekeeping.
Housekeeping shall be maintained as required by Section 11.4.
16.6.1 Shipping and receiving areas shall be kept clear of accumulated combustible packing
and crating materials.
16.6.2 Discarded packing materials shall be disposed of daily in accordance with 11.4.8 and
11.4.9.
16.6.3* Safety precautions shall be in place to minimize and control fire hazards.
16.7 New Construction.
16.7.1 Support Areas. Support areas shall comply with Chapter 12.
16.7.2 Collection Storage Rooms. Collection storage rooms shall be in compliance with
Section 16.4.
16.8 Alterations and Renovations.
Alterations, additions, and renovations shall comply with Chapters 12 and 13.
16.9* Exhibit Design and Construction.
16.9.1 The fire safety manager shall thoroughly review exhibit installation plans to ensure
compliance with the fire protection plan and to further ensure that the proposed exhibit will
not in any way compromise or adversely affect the following:
(1)

Life safety systems, equipment, and measures in the exhibit, the exhibition area, and
the building

(2)

Means of egress from the exhibit, the exhibition area, and the building

(3)

Fire protection systems, including detection, alarms, and automatic suppression, in
the exhibit, the exhibition area, and the building

(4)

Fire safety in the exhibit, the exhibition area, and the building

(5)

Emergency lighting systems in the exhibit, the exhibition area, and the building

16.9.2 Special lighting effects in the exhibit and exhibition area shall not reduce illumination
below the minimum level specified in NFPA 101, Life Safety Code, for egress or create any
fire hazard.
16.9.3 The fire safety manager shall be kept fully informed and involved at every stage,
including preliminary planning, design, fabrication, and installation, for each and every
exhibit mounted or installed.
16.9.4 Exhibit Materials.
16.9.4.1* Exhibits shall be fabricated and constructed using materials that are either
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noncombustible or fire retardant treated.
16.9.4.2 Exhibit construction or backing materials placed in direct physical contact with or
immediate proximity to collection objects shall not be fire retardant treated if such treatment
will harm the collection object(s) involved.
16.9.4.3 The provisions of 16.9.4.2 shall apply only on an objectbyobjecttype basis and
shall not be used as a total exemption from the use of fireresistant or noncombustible
materials in an exhibit.
16.9.4.4 Exhibit construction or backing materials treated with a chemical fire retardant
shall be retreated with an approved fire retardant in accordance with the manufacturer's
specifications.
16.9.4.5 Record of Treatment.
16.9.4.5.1 The fire safety manager shall maintain records of all chemical fireretardant
treatments.
16.9.4.5.2 Records shall include the certificate of approval for each fireretardant coating
used, application method, and retreatment schedule.
16.9.4.6 Combustible materials that cannot be made fire retardant shall be located so as to
minimize potential hazards.
16.9.5 Portable extinguishers appropriate for the hazard shall be located in compliance with
NFPA 10, Standard for Portable Fire Extinguishers.
16.9.6 Electrical Requirements.
16.9.6.1 All electrical wiring and work installed for an exhibit shall comply with the
provisions of NFPA 70, National Electrical Code.
16.9.6.2* Arcfault circuit interrupters (AFCIs) shall be required in all new exhibit
construction.
16.9.7 Temporary walls and exhibit components, such as cases and dioramas, shall not
interfere with the operation of any fire protection system.
16.9.8 Automatic fire suppression systems shall be redesigned or modified to account for
increased fuel loads.
16.9.9 When special exhibits are expected to draw large crowds, controls shall be
established to ensure that lines and assembly or waiting areas, whether inside or outside the
facility, do not impair evacuation capabilities or emergency access and to limit the number of
visitors in each area within the facility to the posted maximum occupancy.
16.10 Hazardous Areas.
16.10.1 Hazardous areas shall be separated from other areas by a minimum of 1hour
firerated construction and shall have an automatic fire suppression system.
16.10.2* Paint spraying and spray booths shall comply with NFPA 33, Standard for Spray
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Application Using Flammable or Combustible Materials.
16.10.3 Flammable and combustible liquids, such as paints, pesticides, and solvents, used in
conservation areas shall be stored in accordance with NFPA 30, Flammable and
Combustible Liquids Code.
16.10.4 Fumigation. Flammable or combustible pesticides used to rid collection objects of
insect or mold infestations shall be stored, handled, and used in accordance with the
provisions of NFPA 30, Flammable and Combustible Liquids Code.
16.10.5* Cellulose Nitrate Film. Cellulose nitrate film shall be projected, stored, handled,
or processed for conversion to safety film in compliance with NFPA 40, Standard for the
Storage and Handling of Cellulose Nitrate Film.
16.10.6 Pyroxylin Plastic. Storage of materials or media containing pyroxylin plastic shall
comply with NFPA 42, Code for the Storage of Pyroxylin Plastic.
16.10.7 Print Shops and Binderies. Low–flash point inks, blanket wash solutions, and
adhesives shall be used and stored in compliance with NFPA 30, Flammable and
Combustible Liquids Code.
16.10.8* Laboratories. Laboratories shall comply with NFPA 45, Standard on Fire
Protection for Laboratories Using Chemicals.
16.10.8.1 Laboratories shall be protected by an automatic fire suppression system.
16.10.8.2 Flammable or combustible liquids shall be stored and used in compliance with
NFPA 30, Flammable and Combustible Liquids Code.
16.10.8.2.1 Cabinets or rooms for the storage or dispensing of flammable liquids shall
comply with the requirements of NFPA 30, Flammable and Combustible Liquids Code.
16.10.8.2.2 Listed safety containers shall be provided for the storage and use of flammable
and combustible liquids.
16.10.8.2.3 No more than a 1day supply of flammable or combustible liquids shall be kept
in the building except in an approved storage cabinet or room.
16.10.8.3 Where required, explosionproof or intrinsically safe–type lighting fixtures, motors,
and switches shall be installed in compliance with NFPA 70, National Electrical Code.
16.10.8.4 Appliances. Hot plates and other heatproducing appliances shall be listed for
their application.
16.10.8.4.1 Hot plates and other heatproducing appliances shall be maintained in
accordance with the manufacturers' instructions.
16.10.8.4.2 Pilot lights at wall switches or on the appliances shall be provided to visually
indicate whether the appliance is energized.
16.10.8.5 Waste receptacles shall be selfclosing metal containers.
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Chapter 17 Places of Worship
17.1* General.
17.1.1 The requirements of Chapters 1 through 15 apply to buildings used as places of
worship.
17.1.2* This chapter shall apply specifically to buildings, parts of buildings, or enclosed
structures that function as a place of worship.
17.1.3 Protection of areas within or associated with a place of worship that function as a
museum to display or store artifacts and areas functioning as libraries, book storage, or
document storage shall conform to Chapter 16.
17.2 Planning.
17.2.1 Responsibility. The governing body and leadership of the place of worship shall be
responsible for the development and implementation of a fire safety program in accordance
with Chapter 5.
17.2.2 Emergency Plan. Following the risk assessment, an emergency plan shall be
developed for the worship facility, including provision for emergency evacuation, fire
department notification, and protection of critical records and valuable artifacts in
accordance with Section 5.3.
17.2.2.1 An emergency evacuation plan shall be developed and filed with the fire department
for all assembly areas and shall specifically address evacuation of occupancies such as
Sunday schools, nurseries, and senior citizens' meeting areas where the number of trained
staff with respect to the number of individuals needing special assistance is low.
17.2.2.2 The plan shall include provisions for notifying the fire department and directing first
responders to the location of the fire once they arrive at the site.
17.2.2.3 Emergency telephone numbers shall be posted on or adjacent to all telephones.
17.2.2.4 The plan shall identify historical records such as marriage, birth, and baptismal
certificates, valuable artifacts, and relics of special significance and shall provide for their
removal, salvage, or both.
17.2.3 Training.
17.2.3.1 All staff and employees of the place of worship, as well as nursery attendants,
instructors, and other key volunteers, shall be trained in the provisions of the emergency
evacuation plan and fire department notification.
17.2.3.2 This training shall include emergency evacuation of mobilityimpaired individuals
and children.
17.3 Fire Prevention.
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17.3.1 Draperies and Decorations.
17.3.1.1 All combustible draperies and decorations shall be treated with a fireretardant
compound.
17.3.1.2 Fireretardant treatment of religious and historically significant fabrics shall not be
required where such treatment will cause damage to the fabric.
17.3.1.3 Decorations and draperies shall be kept a minimum of 1.2 m (4 ft) from ignition
sources, including candles, censers, light fixtures, radiators, and electric heaters.
17.3.1.4 Decorative materials used for special occasions and holidays shall be
noncombustible or shall be treated with a listed and approved fire retardant.
17.3.2* Housekeeping. Housekeeping practices in accordance with Section 11.4 shall be
maintained.
17.3.2.1 Concealed spaces in the attic, basement, organ pipe runs, steeples, and beneath
stairs and raised altar areas shall be kept free from accumulations of combustible materials.
17.3.2.2 Flammable liquids such as paints, varnishes, cleaning solvents, and floor polishes
shall be stored inside an approved flammable liquids storage cabinet.
17.3.2.3 Quantities of flammable liquids stored inside the building shall be stored and used in
compliance with NFPA 30, Flammable and Combustible Liquids Code.
17.3.2.4 Approved, selfclosing trash containers shall be used to house oily rags.
17.3.2.5 Trash disposal shall be performed regularly.
17.3.2.6 Power lawn mowers, snow blowers, and other gaspowered implements shall not
be stored within the structure.
17.4 Fire Protection Systems.
Fire suppression and detection systems shall be incorporated in all existing construction in
accordance with the institution's fire protection program and plan.
17.5 Candles and Censers.
The use of all openflame devices shall comply with 13.7.2 of NFPA 101, Life Safety Code,
and 20.1.4.2 of NFPA 1, Uniform Fire Code.
17.5.1 All lit candles shall be maintained a minimum of 1.2 m (4 ft) from combustible
draperies and hangings.
17.5.2 All fixed candles shall be supported to prevent them from tipping over.
17.5.3 Following the extinguishment of all candles and incense fires, an individual shall
remain on the premises for 30 minutes to guard against potential reignition.
17.5.4 Incense fires in censers shall be extinguished after use and before the censers are
stored.
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17.6 Historical Records and Artifacts.
Valuable record storage shall be protected in accordance with NFPA 232, Standard for the
Protection of Records.
17.7 Special Facilities.
17.7.1 Kitchens.
17.7.1.1 Kitchen Maintenance.
17.7.1.1.1 Kitchens shall be maintained in a clean and orderly manner.
17.7.1.1.2 Surfaces and equipment shall be kept free of grease, and food wastes shall be
disposed of promptly.
17.7.1.1.3 Means of egress from kitchens shall be maintained free of trash containers and
other materials.
17.7.1.2 Household Appliances.
17.7.1.2.1 Listed household/consumer appliances shall be permitted in kitchens and shall be
installed and maintained in accordance with their listings.
17.7.1.2.2 Household/consumer cooking appliances shall be provided with a listed
household/consumer hood.
17.7.1.3 Commercial Cooking Appliances. Listed commercial cooking appliances shall be
provided with a hood and exhaust system, greaseremoval devices, auxiliary equipment, and
fireextinguishing equipment in compliance with NFPA 96, Standard for Ventilation Control
and Fire Protection of Commercial Cooking Operations.
17.7.1.4 Use and Maintenance.
17.7.1.4.1 Equipment shall be used, inspected, and maintained in compliance with NFPA 96,
Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.
17.7.1.4.2 Only nonflammable cleaners shall be used.
17.7.2 Schools.
17.7.2.1 Preschool or nursery school facilities located in a place of worship shall comply
with NFPA 101, Life Safety Code.
17.7.2.2 The governing body of the place of worship shall consult the local authority having
jurisdiction prior to starting a school in their building.
17.7.3 Homeless Shelters.
17.7.3.1 If a place of worship contains sleeping rooms for the homeless, this occupancy shall
comply with the requirements of NFPA 101, Life Safety Code.
17.7.3.2 The governing body shall consult the local authority having jurisdiction prior to the
addition of sleeping facilities to a place of worship.
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17.7.4* Sanctuaries, Auditoriums, and Gymnasiums. Sanctuaries, auditoriums, and
gymnasiums shall comply with NFPA 101, Life Safety Code.
17.7.5 Libraries. Libraries shall be protected in accordance with Chapter 16.
17.7.6 Artifacts and Museum/Exhibit Areas. Museum areas, including artifact and exhibit
areas, shall be protected in accordance with Chapter 16.

Annex A Explanatory Material
Annex A is not a part of the requirements of this NFPA document but is included for
informational purposes only. This annex contains explanatory material, numbered to
correspond with the applicable text paragraphs.
A.1.3 Such structures include, but are not limited to, buildings that store or display museum
or library collections, historic structures, and places of worship. These structures also include
spaces within other buildings used for such culturally significant purposes.
A.3.2.1 Approved. The National Fire Protection Association does not approve, inspect, or
certify any installations, procedures, equipment, or materials; nor does it approve or evaluate
testing laboratories. In determining the acceptability of installations, procedures, equipment,
or materials, the authority having jurisdiction may base acceptance on compliance with
NFPA or other appropriate standards. In the absence of such standards, said authority may
require evidence of proper installation, procedure, or use. The authority having jurisdiction
may also refer to the listings or labeling practices of an organization that is concerned with
product evaluations and is thus in a position to determine compliance with appropriate
standards for the current production of listed items.
A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “authority having jurisdiction,”
or its acronym AHJ, is used in NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where public safety is primary, the
authority having jurisdiction may be a federal, state, local, or other regional department or
individual such as a fire chief; fire marshal; chief of a fire prevention bureau, labor
department, or health department; building official; electrical inspector; or others having
statutory authority. For insurance purposes, an insurance inspection department, rating
bureau, or other insurance company representative may be the authority having jurisdiction.
In many circumstances, the property owner or his or her designated agent assumes the role
of the authority having jurisdiction; at government installations, the commanding officer or
departmental official may be the authority having jurisdiction.
A.3.2.3 Code. The decision to designate a standard as a “code” is based on such factors as
the size and scope of the document, its intended use and form of adoption, and whether it
contains substantial enforcement and administrative provisions.
A.3.2.4 Listed. The means for identifying listed equipment may vary for each organization
concerned with product evaluation; some organizations do not recognize equipment as listed
unless it is also labeled. The authority having jurisdiction should utilize the system employed
by the listing organization to identify a listed product.
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A.3.3.6.1 Multitier Book Stack. The system is usually erected inside a structural shell
housing the book stack. Typically, a vertical opening (space gap or “deck slit”) is present
between the walkway and the ranges at each tier from the bottom tier to the top tier. [See
Figure A.16.4.10.3(a) and Figure A.16.4.10.3(b).]
A.3.3.7 Building. The term building is construed as if followed by the words or portions
thereof. A historic building is one designated by a local, regional, or national jurisdiction as
having historical, architectural, or cultural significance. Designation could be in an official
existing or future national, regional, or local historic register, listing, or inventory. Properties
that meet the criteria for eligibility should be treated as eligible. This also includes buildings
in a historic district that are not architecturally distinguished but whose scale, proportions,
materials, and details are consistent with the character of the district.
A.3.3.11 Compact Storage Module. See Figure I.1 and Figure I.3.
A.3.3.12 Compact Storage System. See Figure I.4.
A.3.3.16 Cultural Resource Properties. Such properties include, but are not limited to,
museums, libraries, historic structures, and places of worship.
A.3.3.31 Fire Safety Manager. In smaller organizations this role can be combined with that
of another position or appointment. In larger institutions, the person's responsibilities should
be permitted to include supervision of other fire protection staff. The authorized person
should be an employee of the cultural resource facility or institution who has certification,
education, training, and/or experience with generally accepted fire protection practices.
Alternatively, cultural resource facilities or institutions should be permitted to designate
appropriate outside persons such as consulting fire protection engineers, fire service
personnel, insurance company loss control representatives, local code officials, or other
individuals with similar fire protection credentials.
A.3.3.36 Hazardous Area. Examples include the following:
(1)

Storage or use of combustibles or flammables

(2)

Storage or use of toxic, noxious, or corrosive materials

(3)

Use of heatproducing appliances

A.3.3.39 Historic Structure. Examples of historic structures can be found in National
Register Bulletin 15, How to Apply the National Register Criteria for Evaluation, “How to
Define Categories of Historic Properties.”
A.3.3.41 Impairment. Impairments can be classified as either of the following types:
(1)

Emergency, in which a fire protection system, equipment, or a portion thereof is out
of order due to an unexpected occurrence, such as a ruptured sprinkler pipe or device
or component failure

(2)

Preplanned, in which a fire protection system, equipment, or a portion thereof is out
of service due to work that has been planned in advance, such as modifications to the
water supply or sprinkler system piping
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A.3.3.45 Library. The term library covers an extremely wide range of situations: A library
can be a small special or valuable collection in a private home or other building, or it can be a
separate section in a building used for many purposes. It also can be a multimilliondollar
complex of buildings, the purpose of which is to provide not only storage for books, but also
study and reading areas, catalog rooms, workrooms, binderies, art collections, shops, and
places of public assembly. However, all libraries have one characteristic in common: ample
fuel in the form of books and other library materials, which can include compact discs,
microforms, magnetic tapes, phonograph records, and motion picture films (cellulose nitrate
as well as “safety” film), which can burn and contribute to a serious fire.
A.3.3.45.1 Secondary Storage Facility. This facility utilizes warehouse rack storage
methods exceeding 4 m (12 ft) in height.
A.3.3.47 Museum. The American Association of Museums defines a museum as an
organized and permanent nonprofit institution, essentially educational or aesthetic in
purpose, with professional staff, which owns and uses tangible objects, cares for them, and
exhibits them to the public on some regular schedule.
A.3.3.72.2 Fire Scenario. A fire scenario defines the conditions under which a proposed
design is expected to meet the fire safety goals. Factors typically include fuel characteristics,
ignition sources, ventilation, building characteristics, and occupant locations and
characteristics. Fire scenarios include more than the characteristics of the fire itself but
exclude design specifications and any characteristics that do not vary from one fire to
another; the latter are called assumptions. The term fire scenario is used here to mean only
those specifications required to calculate the fire's development and effects, but in other
contexts, the term can be used to mean both the initial specifications and the subsequent
development and effects (i.e., a complete description of fire from conditions prior to ignition
to conditions following extinguishment).
A.3.3.74 Special Event. Special events include receptions, dinners, private viewings, and
similar activities held at the cultural resource property for specific groups (e.g., members,
boards, outside organizations).
A.3.3.77 Utilities. Utilities can include lighting and electrical power services;
telecommunication and security services; electrical control circuits; HVAC distribution
control circuits and duct systems; water, steam, wastewater, and drain pipes and services;
fire suppression systems, including water based and non–water based; oil, gas, hydraulic, and
pneumatic systems; and any other electrical or mechanical building services.
A.5.1.1.1.2 Techniques for preparing a fire risk assessment are presented in the SFPE
Engineering Guide to PerformanceBased Fire Protection Analysis and Design of
Buildings; NFPA's Fire Protection Handbook, Chapters 3.7, 3.8, and 3.11; and the SFPE
Handbook of Fire Protection Engineering, Section 5. NFPA 551, Guide for the Evaluation
of Fire Risk Assessments, provides guidance on how to evaluate fire risk assessments.
A.5.1.1.2 The fire safety manager can be an employee of the institution who has
certification, education, training, and/or experience with generally accepted fire protection
practices. Institutions can also use appropriate outside resources, such as consulting
engineers, fire department personnel, insurance company loss control representatives, code
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officials, or other individuals with similar credentials.
A.5.2.1 Some records should be kept longer than others. The fire safety management plan
should specify the retention period for each type of record.
A.5.3.2.2 Competent application of systems analysis is a powerful tool in identifying
costeffective alternatives to achieve fire safety goals. For assistance, see NFPA 550, Guide
to the Fire Safety Concepts Tree.
A.5.4 The fire safety management plan should address the following topics, as appropriate
to the circumstances of a particular building:
(1)

Compartmentation

(2)

Structural analysis

(3)

Alarm and communications

(4)

Means of egress

(5)

Smoke control

(6)

Fire suppression

(7)

Water supply

(8)

Ignition prevention

(9)

Fire department/public protection response

(10)

Fuel control

A.5.4.3 The development of an emergency plan should be in accordance with NFPA 1600,
Standard on Disaster/Emergency Management and Business Continuity Programs, which
provides guidance on managing the emergency condition to minimize loss of life, collections,
and property and on planning for recovery from the emergency situation.
A.5.4.6.2(5) Examples of such records include, but are not limited to, the following:
(1)

Collections inventories (e.g., accession, catalog, conservation, and loan documents
along with copies of donation and gift forms)

(2)

Historical records, including baptismal and wedding records

(3)

Essential business and insurance records

(4)

Building plans and systems documentation (e.g., drawings, specifications, operating
manuals, photographs, photographic surveys, and other visual materials)

A.6.1 It is important to control the threat of arson. Precautions can minimize the likelihood
of a serious fire. The most common fire setters are vandals, disgruntled patrons, and
employees. They might break in at night or gain legitimate access during normal operating
hours. (See Table B.2 and Table B.4.1.) Experience indicates that if an unsuccessful arson
fire has occurred, a repeat attempt is likely unless the fire setter is brought to justice. The
cultural resource property then becomes a specific target, and extra precautions are
warranted. The following special precautions are suggested as recommendations for
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highrisk properties:
(1)

The strongest deterrent to fire setters is good security. Suggested elements of a
sound security plan are as follows:
(a) Reasonable surveillance, including use of electronic equipment, of all areas
accessible to the public, with spot checks at regular intervals. All nonpublic
areas should have controlled access.
(b) A background investigation for stability and character should be conducted, to
the extent legal restrictions allow, on potential employees, security personnel,
and others having free access to the entire facility.
(c) All accessible openings, including doors, windows, vents, and roof access
hatches, should be properly secured. Fire exits should be arranged to prevent
outside entry. Doors, windows, and hatches should be checked to make sure
locks are in good repair.
(d) Exterior lighting is an effective and often underrated security measure against
arsonists and other miscreants. Where not provided by public utilities, lighting
should be added at all concealed approaches to the facility.
(e) A rigid closing procedure, including supervisory followup responsibility, should
be established to ensure that all unauthorized people have left the building, that
openings are secured, and that fire hazards, including ashtrays and trash
receptacles, are checked.
(f)

(2)

Many fires have been set in book returns. Book returns should be constructed to
prevent the spread of fire and smoke from the return into the rest of the library.
A better alternative could be to eliminate the inside book return and provide an
outside receiving bin away from the exterior walls of the library building.

Highrisk locations require a higher level of precautions if any of the following
conditions exist:
(a) Properties in high–crime rate areas
(b) Cultural resource properties associated with or connected to social or political
causes
(c) Locations having previously incurred an arson fire or threat
(d) Facilities where seriously strained relations between employees and management
exist

(3)

For facilities in highrisk locations, the following precautions should be employed:
(a) Security/guard service during idle periods or intrusion alarms connected to a
reliable, constantly attended location
(b) Cooperative liaison with police and fire departments

(c) Closedcircuit television and monitors for remote areas with public access,
because the cameras provide a formidable psychological deterrent to arsonists,
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vandals, and other wrongdoers
(d) Supplementary outside lighting with a 2 m (7 ft) wire fence in concealed access
areas of the building
(e) Cutting back of bushes, shrubs, and other plant materials that could provide
cover for an intruder
A.6.1.2.2 The analysis should take into consideration the ways fire can spread and the
location and position of the following features:
(1)

Air intakes

(2)

Dumpsters and rubbish bins

(3)

Blind areas adjacent to fire escape doors

(4)

Contractor accommodation and storage areas

A.6.1.3 To minimize the probability and impact of deliberately set fires, consideration
should be given to the need for security measures designed to reduce the threat of arson.
Such measures include the following:
(1)

Access control systems

(2)

Closedcircuit television and surveillance systems

(3)

Intruder detection and alarm systems

(4)

Security lighting

(5)

Upgraded security features for doors and windows

(6)

Perimeter protection, such as fences

(7)

Enhanced patrols

A.6.1.4 The nature of libraries—their access by the public, with many areas obscured from
view of attendants—results in their being an opportune target for arsonists as well as others
bent on other forms of malicious damage. The most common fire setters are vandals,
disgruntled patrons, and employees. They can break in at night or gain legitimate access
during normal operating hours. A frequent method of external attack has been to place
burning materials into the book return.
A.6.3 Deliberate and malicious setting of fires is the most common cause of fire incidents in
the construction phase of building rehabilitation. Control of access to the property is
essential in preventing arson. The practice of good housekeeping will minimize the amount
of combustible material readily available to facilitate an arson fire. If a location has
experienced labor management difficulties or has previously sustained a set fire or vandalism,
it is established as a target for arson, and additional security should be provided. Arsonists
have set fires in museums, libraries, places of worship, and historic buildings with motives
ranging from mindless vandalism to attempts to cover crimes such as burglary. Arsonists are
usually from the outside but not always (possibly employees or volunteers with a grudge or
imagined grievance).
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A.6.3.2 A qualified person should be assigned overall responsibility for site security during
the project. Welding operations on the work site can result in a fire long after work has
stopped for the day. Therefore, if security officers are assigned to the work site, officers on
duty should be informed of all locations where welding operations were performed. They
should be instructed to thoroughly and carefully check each of these locations during their
regular patrols of the work site and to look for evidence of smoldering.
A.7.1 This code gives both prescriptivebased and performancebased approaches to
achieving its fundamental objectives. Equivalency is also included as an integral concept to
achieve compliance. The code, therefore, provides a specific process chapter to guide the
user in its application and to reduce possible confusion in the reading and implementation of
the code.
A.7.2 A process team should be interdisciplinary in nature, representing both safety and
preservation concerns. Early consultation and coordination at each step of the process is
highly desirable and strongly recommended. While every effort should be made to create an
interdisciplinary team of players, the code recognizes that there will be times when such a
diversity of members is not possible. The code, therefore, suggests but does not require any
particular membership of the team. Participants on the team can include the following:
(1)

Design professionals

(2)

Fire protection consultant

(3)

Authorities having jurisdiction, including the following:
(a) Preservation officer or review agency
(b) Fire code official
(c) Building code official or permitting authority
(d) Insurance company representative/broker

(4)

Representative contractor

(5)

Building manager

(6)

Fire safety manager

(7)

Building occupants

(8)

Building owner

A.7.3 The assessment is intended to evaluate the relevant culturally significant elements,
spaces, contents, and features and the relevant fire safety issues associated with the structure.
The extent and depth of the assessment might vary, depending on the cultural significance of
the building and its component elements, the size and complexity of the building, changes of
occupancy classification, and other factors as appropriate.
A.7.3.1.1.2 Demonstrated knowledge might be evidenced by experience with similar
properties or submission of designs and solutions that exhibit an understanding of and
sensitivity to the impact of their systems on cultural resource properties. Methods of
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identifying or ensuring that contractors and personnel have a true understanding of the
special needs and concerns of cultural resource properties include interviews and predesign
conferences and verified referrals or recommendations from other cultural institutions.
A.7.3.1.1.3 Prequalification of contractors and referrals can be used to find contractors
experienced in dealing with culturally significant properties. Project specifications should
spell out the special precautions needed for the construction activity. Job site meetings
should be used to familiarize laborers as well as craftsmen with these special concerns.
Curators and key staff members should take part in these meetings.
A.7.3.1.2.1 Characterdefining features include, but are not limited to, sheathing or facade
materials, roofing materials, chimneys, skylights, cornices, windows and doors, and porches
and railings.
A.7.3.1.2.2 Characterdefining features and finishes include, but are not limited to,
distinctive architectural details, wainscoting, parquet flooring, picture molding, mantels,
ceiling medallions, builtin bookshelves and cabinets, crown molding, and arches, as well as
simpler, more utilitarian features, such as plain windows and doors and associated trim. The
building survey should establish important characteristics of the building type, style, period,
or historic function. The building survey should review significant spaces to establish rooms
or other interior locations that are typical of the building type or style or are associated with
specific persons or events.
A.7.3.1.3 Required exterior modifications or additions should be located on the less visible
and least significant exterior elevations in order to keep the impact on culturally significant
structures to a minimum.
A.7.5.1 The selection of the method of application of the code could result from a
consideration of the following:
(1)

Extent of deviation of the building from the prescriptive code

(2)

Difficulty in providing remedies in accordance with the prescriptive code

(3)

Cultural significance of features that would be compromised by meeting the
prescriptive code

The relative cost of performancebased and prescriptivebased approaches should also be
considered, because this information might affect the financial means of the building owner
to provide code compliance in the building.
The option appraisal and selection portion of the code can function as a tool to assist in
selection of a prescriptivebased or performancebased application. A building need not meet
both sets of requirements.
A.8.1.1 The three approaches to compliance with prescriptive requirements—alternatives,
equivalencies, and modifications—are presented in order of their legal certitude. Therefore,
they should be considered in that order to minimize the need for lengthy negotiations or
variance hearings. However, early conversations among interested parties can establish an
acceptable level of compliance for a particular case.
A.8.1.2 Alternatives refer to options that are explicitly stated in the requirements of the
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prevailing code. They are often incorporated in exceptions to specific provisions. A careful
reading of the prevailing code could revel more acceptable options to the standard
compliance requirements. Particular attention to alternatives should be given where
jurisdictions have adopted model codes but have made exceptions for existing or historic
buildings.
A.8.1.3 Equivalency refers to alternative fire safety measures that can be established to
provide a level of safety equivalent to the prevailing code. For example, the installation of
fire detection and suppression that is not legally required in place of structurally altering the
interior of a building can result in an equivalent level of protection. Less common is the
compensation for a code deficiency by operational features, for example, compensating for a
deadend corridor with occupant training.
Equivalency is a common code clause that allows other means of compliance if they can be
demonstrated and documented. There are many ways to address the issue of documenting
equivalency, such as, in order of complexity, precedents, ad hoc equivalency, risk indexing,
and component performance evaluation.
Precedents are continually established in the regulation of fire safety for cultural resource
properties and historic buildings. They represent acceptable alternatives that have not been
formally incorporated into a regulatory document. The annexes of this document are a
unique source of identifying many of these precedents. Others might be available locally.
Ad hoc equivalency can be established by employing subjective logic. One qualitative
approach used to evaluate alternative arrangements for equivalent safety is NFPA 550,
Guide to the Fire Safety Concepts Tree. The tree is a logic diagram that represents all
possible means of meeting fire safety objectives. Increasing fire safety measures on one
branch of the tree can offset a lack of required measures on another branch, thus establishing
an arrangement of equivalent fire protection.
Fire risk indexing is a method that should be permitted to be used to establish conformance
to a prevailing code. This process consists of a multiattribute decision analysis approach to
quantitatively balance variables of risk, hazard, and safety to achieve an acceptable level of
fire safety. Fire risk indexing is a systematic approach to equivalency that considers the
building in its entirety and produces a calculated value to identify the degree of compliance
with the intent of a prescriptive code.
The following documents have an established record of meeting code objectives through an
indexing approach:
(1)

NFPA 101A, Guide on Alternative Approaches to Life Safety, Chapters 4 through 9

(2)

Wisconsin Historic Building Code, Subchapter IV, Building Evaluation Method,
Chapter ILHR 70

Performancebased fire safety can also be approached on a component basis rather than a
systemic basis. Some fire safety components already have a form of performance criteria
such as fire resistance. Component performance can also be evaluated on a more ad hoc
basis through the use of equivalency clauses in building codes. Codifying more component
performance criteria can provide solutions for many problems. For example, establishing
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measurable fire safety objectives for doors, stairs, fire escapes, dead ends, exit signs, and
similar features is particularly useful for dealing with these issues in existing cultural resource
properties, particularly in historic buildings.
A.8.1.3.2 Any departure from the prescriptive code should be shown through adequate
documentation to provide an equivalent level of protection. The extent of
documentation/analysis required to demonstrate equivalency should be commensurate with
the complexity of the issue.
Equivalent solutions rely on the prescriptive code or standard as a departure point from strict
compliance. Identification is made of the areas where the building deviates from the
prescriptive requirement, and an equivalent solution is considered for any nonconforming
issue. Equivalent solutions continue to work within the framework of the prescriptive code
and justify departures from the prescriptive requirements, either individually or collectively,
with an alternative acceptable to the authorities having jurisdiction. The code provides
extensive annex material in an effort to provide a stronger framework of information to
authorities having jurisdiction as they form decisions on proposed equivalent alternatives.
The code also encourages the identification of still more resources to continue to support
authorities having jurisdiction in their role of judging proposed alternatives. Maximum
flexibility within the confines of equivalent safety is encouraged at all times.
The intent of the code is that liberal use be made of the annex material and references as a
basis for establishing equivalency. These and other materials, commonly consulted to provide
documentation for performancebased design approaches, also provide strong guidance and
support for equivalency solutions. Other materials and information to be considered can
include the identification of precedents and research findings.
Materials located in the annex sections of this code, as well as the referenced documents
found in various portions of this code, can be used as sources of information to evaluate
design alternatives. The application of specific information from these or other sources must
be demonstrated as sound through the performancebased approach requirements described
in Chapter 9 of the code. The annex and referenced sources of information are not intended
to be exclusive sources of information. Any source of information that can be demonstrated
to be credible and valuable to the evaluation of the proposed design can be used in
conjunction with this code.
A.8.1.4 In existing cultural resource properties, it is not always practical to strictly apply the
provisions of the prevailing code. Physical limitations can require disproportionate effort or
expense with little increase in life safety. In such cases, the authority having jurisdiction
should be satisfied that reasonable life safety is ensured.
In existing cultural resource properties, especially those classified as historic, it is intended
that any condition that represents a serious threat to life be mitigated by application of
appropriate safeguards. It is not intended to require modifications for conditions that do not
represent a significant threat to life, even though such conditions are not literally in
compliance with the prevailing code. Among the means of reasonably modifying prescriptive
requirements are tolerances and waivers.
Tolerances allow for flexibility by relaxing the many “magic numbers” in code requirements,
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for example, 50 people, 813 mm (32 in.) wide, 1hour fire resistance, and so forth.
Reasonable dimensional tolerances should be permitted in applying prescriptive requirements
to historic buildings. A 10 percent to 20 percent tolerance in prescriptive criteria might be
reasonable if it allows historic preservation objectives to be achieved. In legal jargon, such
tolerances are referred to as de minimis; that is, they are considered insignificant with respect
to the overall safety of the building. Tolerance in strict application of installation standards
can also be appropriate, for example, allowing a particularly sensitive room to remain
unprotected in an otherwise fully sprinklered building.
Waivers can be another form of de minimis code application. Waivers can be appropriate
where applying a code requirement in an existing cultural resource property is not
reasonable. For example, a requirement that all exit doors need to swing outward could be
unreasonable for some situations in historic buildings.
A.8.2 The subjects discussed in Section 8.2 are intended to be a partial listing of system
features or beneficial attributes of a structure that could help compensate or offset one or
more prescriptive code deficiencies. These provisions are not mandatory, but should be
identified when an argument is made for alternative approaches, equivalencies, or
modifications to the prescriptive code requirements.
A.8.2(6) Filling concealed spaces with inert materials, such as mineral wool insulation or
other similar fireresistive materials, can further retard the spread of fire. Care should be
taken to ensure that the introduction of fire barriers or fire stopping does not inadvertently
result in a disturbance of the building's microclimate by impeding airflow, which might result
in the growth of mold or fungus.
A.8.2(7) The U.S. Department of Housing and Urban Development has developed the
“Guideline on Fire Ratings of Archaic Materials and Assemblies” to identify approximate fire
resistance qualities of older construction methods.
A.8.2(8) Fire detection systems that can discriminate or identify any number of
characteristics of fire (e.g., presence of smoke, critical temperature rise, or
infrared/ultraviolet radiation) are also considered to be a compensatory feature. The
detection device that offers the fastest response with respect to the type of occupancy should
be a primary consideration.
A.9.1 Chapter 9 of this code provides requirements for the evaluation of a
performancebased life safety and fire protection design. The evaluation process is
summarized in Figure A.9.1.
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FIGURE A.9.1 PerformanceBased Fire Safety Code Compliance Process.
On the left side of Figure A.9.1 is input from the code. The life safety and cultural resource
property preservation goals are stated in Section 4.2. The objectives necessary to achieve
those goals are stated in Section 4.3. Section 9.2, Performance Criteria, specifies the
measures that are to be used to determine whether the objectives have been met.
At the top of Figure A.9.1 is the input necessary to evaluate a firesafe design. The design
specifications need to include certain retained prescriptive requirements as specified in
Section 9.3. All assumptions about the life safety design, fire safety design, and the response
of the building and its occupants to a fire must be clearly stated as indicated in Section 9.4.
Scenarios are used to assess the adequacy of the design as specified in Section 9.5. Eight sets
of initiating events are specified for which the ensuing outcomes need to be satisfactory.
Appropriate methods for assessing performance are to be used per Section 9.6. Safety
factors need to be applied to account for uncertainties in the assessment as stated in Section
9.7. If the resulting predicted outcomes of the scenarios are bounded by the performance
criteria, the objectives have been met and the fire safety design, coupled with the goals of
maintaining the culturally significant features of the building under evaluation, is considered
to be in compliance with this code. A design that fails to comply can be changed and
reassessed as indicated on the right side of Figure A.9.1.
The approval and acceptance of a fire safety design depend on the quality of the
documentation of the process. Section 9.6 specifies the minimum set of documentation that
needs to accompany a submission.
The performance option of this code establishes acceptable levels of risk to occupants of
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buildings and structures as addressed in Section 4.2. This risk is also used to evaluate the
degree or extent to which the proposed designs will alter or impact the culturally significant
features of the property. While the performance option of this code does contain goals,
objectives, and performance criteria necessary to provide an acceptable level of risk to
occupants, it does not describe how to meet the goals, objectives, and performance criteria.
Design and engineering analyses are needed to develop solutions that meet the provisions of
this chapter. The SFPE Engineering Guide to PerformanceBased Fire Protection Analysis
and Design of Buildings provides a framework for these assessments. Other useful
references include the Australian Fire Safety Engineering Guidelines and the British
Standard Firesafety Engineering in Buildings.
A.9.1.3 Qualifications should include experience, education, and credentials that
demonstrate knowledgeable and responsible use of applicable models and methods.
A.9.1.4 A thirdparty reviewer is a person or group of persons chosen by the authority
having jurisdiction to review proposed performancebased designs.
A.9.1.7 Continued compliance with the goals and objectives of the code involves many
things. The building construction—including openings, interior finish, and fire and
smokeresistive construction—and the building and fire protection systems need to retain at
least the same level of performance as provided for the original design parameters.
Performance designs that include features that are related to management operational
systems need to include specific instructions related to these features. The use and
occupancy should not be allowed to change to the degree that assumptions made about the
occupant characteristics, combustibility of furnishings, and existence of trained personnel are
no longer valid. In addition, action provided by other personnel, such as event staff or
emergency responders, should not be allowed to diminish below the documented assumed
levels. Also, actions needed to maintain reliability of systems at the anticipated level need to
meet the initial design criteria. If such changes occur, the approach will need to be modified
and the plan and design documentation amended to reflect those changes.
A.9.2.2.1 One of the following methods can be used to avoid exposing occupants to
untenable conditions:
(1)

The design team could set detailed performance criteria that would ensure that
occupants are not incapacitated by fire effects. The SFPE Engineering Guide to
PerformanceBased Analysis and Design of Buildings describes a process for
establishing tenability limits.

(2)

The SFPE Engineering Guide to PerformanceBased Analysis and Design of
Buildings references D. A. Puser in the SFPE Handbook of Fire Protection
Engineering, which describes a fractional effective dose (FED) calculation approach
also contained in the 1996 edition of NFPA 269, Standard Test Method for
Developing Toxic Potency Data for Use in Fire Hazard Modeling. FED addresses
carbon monoxide, hydrogen cyanide, carbon dioxide, hydrogen chloride, hydrogen
bromide, and anoxia effects. It is possible to use the test data, combined with
laboratory experience, to estimate what FED would lead to the survival of virtually
all occupants. This value is approximately 0.8.
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(3)

There is a relationship between exposures leading to death and those leading to
incapacitation. Kaplan found that rodent susceptibility is similar to that of humans
and that for the narcotic gases (CO and HCN), human incapacitation occurs at
onethird to onehalf the lethal exposure. Gann found that carbon monoxide
dominates the lethality of fire smoke, since most fire deaths occur remote from the
fire room from fires that have proceeded past flashover. Thus, if the FED value of 0.8
were used for nonlethal exposure, an FED of 0.3 would be reasonable for a
nonincapacitating exposure.

(4)

If the authority having jurisdiction or the design professional is concerned with
potential toxic fire effects other than those addressed by the FED procedure as
documented, the calculation procedure can be expanded by adding additional terms
to the FED equation, where each term has the form of a ratio. The numerator of the
ratio is the cumulative exposure to that fire effect, measured as an integral of the
product of instantaneous exposure (concentration for toxic products) and time. The
denominator of the ratio is the quantity of cumulative exposure for which FED equals
the chosen threshold value (e.g., 0.8 or 0.3) based on that fire effect alone.

(5)

ASTM is actively considering standards that would extend the list of toxic fire effects
with standard values.

(6)

If the authority having jurisdiction or the design professional is concerned with
potential fire effects other than toxicity, the calculation procedure can be modified to
include other fire effects, such as thermal effects.

(7)

For buildings where an unusually large fraction of the occupants would be especially
vulnerable, the calculation procedure should be modified to use FED values lower
than those cited in A.9.2.2.1(3) and A.9.2.2.1(4).

(8)

For each design fire scenario and the design specifications, conditions, and
assumptions, the design team could demonstrate that each room or area would be
fully evacuated before the smoke and toxic gas layer in that room descended to a
level lower than 1.8 m (6 ft) above the floor. This procedure would require that no
occupant be exposed to fire effects. It requires calculation of the locations,
movement, and behavior of occupants, because it keeps fire effects and occupants
separate by moving the occupants. A level of 1.8 m (6 ft) is often used in
calculations, but with that level, a large fraction of the population would not be able
to stand, walk, or run normally and still avoid inhalation of toxic gases. They would
have to bend over or otherwise move their heads closer to the floor level.

(9)

For each design fire scenario and the design specifications and assumptions, the
design team could demonstrate that the smoke and toxic gas layer would not descend
to a level lower than 1.8 m (6 ft) above the floor of any occupied room. The
advantage of this procedure is that it conservatively requires that no occupant need
be exposed to fire effects, regardless of where occupants are or where they move.
This option removes the need to make any calculations regarding occupants,
including their behavior, movement locations, prefire characteristics, and reactions
to fire effects. This procedure is even more conservative and simpler than the
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procedure in A.9.2.2.1(2), because it does not allow fire effects in occupied rooms to
develop to a point where people could be affected even after there are no people
present to be affected.
(10)

For each design fire scenario and the design specifications and assumptions, the
design team could demonstrate that no fire effects would reach any occupied room.
The advantage of this procedure is that it removes the need to make any calculations
regarding occupants, including their behavior, movement, locations, prefire
characteristics, and reactions to fire effects. A further advantage is that it also
removes the need for some of the modeling of fire effects, because it is not necessary
to model the filling of rooms, only the spread of fire effects to those rooms. This
method is even more conservative and simple than the procedures in A.9.2.2.1(2) and
A.9.2.2.1(3), because it does not allow any fire effects in occupied rooms.

A.9.2.2.2 This evaluation should consider the use of multiple or redundant systems,
features, and techniques. Prioritizing what, if any, objects or building features are deemed
acceptable to be lost to a fire needs to be evaluated and determined. The following
procedures could be potential areas of evaluation for the design team:
(1)

Set detailed performance criteria that will ensure that selected rooms or spaces are
protected from flame, heat, or smoke. The SFPE Engineering Guide to
PerformanceBased Analysis and Design of Buildings describes a process of
establishing damage limits. The SFPE Handbook of Fire Protection Engineering also
contains relevant information on thermal damage to various building materials and
information on corrosivity of smoke.

(2)

Demonstrate for each design fire scenario and the design specifications, conditions,
and assumptions that each room or area will be fully isolated from the fire before the
smoke and thermal layer in that room descends to a level where irreversible damage
can occur.

(3)

Demonstrate for each design fire scenario and the design specifications, conditions,
and assumptions that the smoke and thermal layer will not descend to a level where
irreversible damage can occur in any room. The advantage of this procedure is that it
conservatively requires that no culturally significant item need be exposed to fire
effects, regardless of where that room or space is located.

(4)

Demonstrate for each design fire scenario and the design specifications, conditions,
and assumptions that no fire effects will reach any room or space beyond the room of
origin. An advantage of this method is that it also removes the need for some of the
modeling of fire effects, because it is not necessary to model the filling of rooms, only
the spread of fire effects to those rooms. This method is even more conservative and
simple than the procedures in A.9.2.2.2(2) and A.9.2.2.2(3), because it does not
allow any fire effects into any rooms with culturally significant features.

A.9.3.1 This requirement applies both to systems and features, including management
operational systems required by the code, that reference applicable standards and to any
additional systems or features included in the design at the discretion of the design team. The
referenced standards are hereby expected to provide positive assurance of an acceptable level
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of reliability. The referenced standards themselves can be prescriptive or performance based.
A.9.4.1 The design specifications and other conditions form the input to evaluation of
proposed design (see Section 9.6). Where a specification or condition is not known, a
reasonable estimation can be made. However, the design team needs to take steps to ensure
that the estimation is valid during the life of the building. Estimations need to be
documented. (See Section 9.8.)
A.9.4.3 These characteristics should extend beyond the normal analysis of building
construction features. Elements such as the type of construction, the construction technique,
the use of special materials, as well as any unusual design features in the building, should also
be explicitly identified.
A.9.4.4 Systems addressed by this requirement include automatic fire suppression systems
and fire alarm systems. Performance issues that need to be documented might include
response time indexes, discharge densities, and distribution patterns. Calculations should not
include an unlimited supply of extinguishing agent if only a limited supply is provided in the
actual structure or building.
A.9.4.5.1 Examples of design features that might be incorporated to modify expected
occupant characteristics include training, use of staff to assist with notification and
movement, or type of notification appliance used.
A.9.4.5.2 The four basic characteristics — sensibility, reactivity, mobility, and susceptibility
— comprise a minimum, exhaustive set of mutually exclusive performance characteristics of
people in buildings that can affect a fire safety system's ability to meet life safety objectives.
The characteristics are briefly described as follows:
(1)

Sensibility to physical cues is the ability to sense the sounding of an alarm. It can also
include discernment and discrimination of visual and olfactory cues in addition to
auditory emanations from the fire itself.

(2)

Reactivity is the ability to interpret cues correctly and to take appropriate action.
Reactivity can be a function of cognitive capacity, speed of instinctive reaction, or
group dynamics. Occupants might need to consider the reliability of a decision or the
likelihood of a wrong decision, as in the influence of familiarity with the premises on
finding one's way.

(3)

Mobility (speed of movement) is determined by individual capabilities as well as by
crowding phenomena such as that which results from arching at doorways.

(4)

Susceptibility to products of combustion can affect survivability in a fire environment.
Metabolism, lung capacity, pulmonary disease, allergies, or other physical limitations
influence the extent to which one is susceptible to products of combustion.

In application, as with the use of computer evacuation models, assumptions can address a
larger number of factors that are components of the basic performance characteristics
described in Table A.9.4.5.2.
Table A.9.4.5.2 Performance Characteristics
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described in Table A.9.4.5.2.
Table A.9.4.5.2 Performance Characteristics
Characteristics
Alertness
Responsiveness
Commitment
Focal point
Physical and mental capabilities
Role
Familiarity
Social affiliation
Condition

Description
Awake/asleep; can depend on time of day
Ability to sense cues and react
Degree to which occupant is committed to an activity underway
before the alarm
Point at which an occupant's attention is focused (e.g., to front of the
classroom, stage, or computer)
Can affect ability to sense, respond, and react to cues; can be related
to age or disability
Can determine whether occupants will lead or follow others
Can depend on time spent in building or participating in emergency
training
Extent to which an occupant acts/reacts as an individual or as a
member of a group
Over the course of the fire, the effects—both physiological and
psychological—of the fire and its combustion products on each
occupant

A.9.4.5.4 The number of people expected to be in a room or area should be based on the
occupant load factor specified in NFPA 101, Life Safety Code, or other approved source.
A.9.4.5.5 For example, in museums and libraries, staff characteristics such as number,
location, quality, and frequency of training should be considered.
A.9.4.7 Design proposals need to state explicitly any design specifications or estimations
regarding building fire safety plans, inspection programs, or other ongoing programs whose
performance is necessary for the building, when occupied and operational or when closed
after hours, to meet the stated goals and objectives.
A.9.4.9 This requirement includes assumptions about the interrelations between the
performance of building elements and systems, occupant behavior, or emergency response
actions that conflict with each other. For each fire scenario, care needs to be taken to ensure
that conflicts in actions do not occur. Typical conflicts could include the following and
similar assumptions:
(1)

A fire door will remain closed during the fire event to contain smoke, while
occupants use this same door during egress from the area.

(2)

A room door to a culturally significant space is closed at all times, yet the door is
normally open for public viewing.

(3)

Fire apparatus will arrive immediately from a distant location to charge fire
department connections to provide water.

For example, an assumption that compartmentation blocking the passage of fire and smoke
will be maintained at the door from a culturally significant space or to a stairwell cannot be
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paired with an assumption that evacuation through that door will extend over many minutes.
A.9.4.10 This requirement includes provisions that are in excess of basic requirements
covered by referenced codes and standards, typical design requirements, and operating
procedures. It includes provisions such as more frequent periodic testing and maintenance to
increase the reliability of fire protection systems, redundant systems to increase reliability,
onsite staff assistance to enhance detection of fires and aid in fire response procedures, staff
training, availability and performance of emergency response personnel, and other factors.
A.9.5.1 Design fire scenarios define the challenge a building is expected to withstand. They
also need to define the threat to the culturally significant features or attributes of the
building. Design fire scenarios capture and limit value judgments on the type and severity of
the fire challenge to which a proposed fire safety system needs to respond. The system
includes any or all of the following aspects of the proposed design that are intended to
mitigate the effects of a fire:
(1)

Egress system

(2)

Automatic detection and suppression

(3)

Barriers

(4)

Staff training

(5)

Placement of manual extinguishers

Design fire scenarios come from two sources — those that are specified in 9.5.3.2 through
9.5.3.9 and those that are developed by the design team based on the unique characteristics
of the building as required by 9.5.2. In most, if not all, cases more than one design fire
scenario should be developed to meet the requirements of 9.5.2.
Once the set of design fire scenarios is established — both those specified by 9.5.3.2 through
9.5.3.9 and those that are developed as required by 9.5.2 — they must be quantified into a
format that can be used for the evaluation of proposed designs. The SFPE Engineering
Guide to PerformanceBased Fire Protection Analysis and Design of Buildings outlines a
process and identifies the tools and references that can be used at each step of this process.
A.9.5.2 The protection systems and features used to meet the challenge of the design fire
scenario should be typical of and consistent with those used for other similar areas of the
building. They should not be designed to be more effective in the building area addressed
than in similar areas not included and that are, therefore, not explicitly evaluated.
A.9.5.3 It is desirable to run a wide variety of fire scenarios to evaluate the complete fire
protection and life safety capabilities of the building or structure. Fire scenarios should not be
limited to one or two worstcase fire scenarios.
The descriptive terms used to indicate the rate of fire growth for the scenarios are intended
to be generic. Use of tsquared fires is not required for any scenarios.
A.9.5.3.2 An example of such a scenario for a cultural resource property would involve a
public museum or library. A large concentration of occupants could be present. A significant
element or feature could be immediately threatened by fire. This is a cursory example in that
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much of the explicitly required information indicated in 9.5.3.1 can be determined from the
information provided in the example. Note that it is usually necessary to consider more than
one scenario to capture the features and conditions typical of an occupancy.
A.9.5.3.3 Examples of such scenarios are a fire involving ignition of gasoline as an
accelerant in a means of egress or renovation materials or other fuel configurations that can
cause an ultrafast fire. The means of egress chosen is the doorway with the largest egress
capacity among doorways normally used in the ordinary operation of the building. The
baseline occupant characteristics for the property are assumed. Such spaces can also contain
building materials or features that are culturally significant. At ignition, doors are assumed to
be open throughout the building.
A.9.5.3.4 An example of such a scenario is a fire in a storage or collections room adjacent
to the largest occupiable room in the building or adjacent to the room or space with the most
cultural significance. The contents of the room of fire origin are specified to provide the
largest fuel load and the most rapid growth in fire severity consistent with the normal use of
the room. The adjacent occupiable room is assumed to be filled to capacity with occupants.
Occupants are assumed to be somewhat impaired in whatever form is most consistent with
the intended use of the building. The room contains contents that are vulnerable to minor
quantities of heat or smoke. At ignition, doors from both rooms are assumed to be open.
Depending on the design, doorways might connect the two rooms, or they might connect via
a common hallway or corridor.
For purposes of this scenario, an occupiable room is one that could contain people (i.e., a
location within a building where people are typically found).
A.9.5.3.5 An example of such a scenario is a fire originating in a concealed wall or ceiling
space adjacent to a large occupied function room or a room or space containing a special
collection, furniture, or work of art. Ignition involves concealed combustibles, including wire
or cable insulation and thermal or acoustical insulation. The adjacent function room is
assumed to be occupied to capacity. The baseline occupant and building characteristics for
the property are assumed. At ignition, doors are assumed to be open throughout the
building.
A.9.5.3.6 An example of such a scenario is a cigarette fire in a trashcan. The trashcan is
close enough to room contents to ignite more substantial fuel sources but is not close enough
to any occupant to create an intimatewithignition situation or close enough to immediately
endanger any of the culturally significant spaces or objects. If the intended use of the
property involves the potential for some occupants to be incapable of movement at any time,
the room of origin is chosen as the type of room likely to have such occupants, and it is filled
to capacity with occupants in that condition. If the intended use of the property does not
involve the potential for some occupants to be incapable of movement, the room of origin is
chosen to be an assembly or function area characteristic of the use of the property, and the
trashcan is placed so that it is shielded from suppression systems. At ignition, doors are
assumed to be open throughout the building.
A.9.5.3.7 An example of such a scenario is a fire originating in the largest fuel load of
combustibles possible in normal operation in a function or assembly room or a
process/manufacturing area characteristic of the normal operation of the property. The
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configuration, type, and geometry of the combustibles are chosen so as to produce the most
rapid and severe fire growth or smoke generation consistent with the normal operation of the
property. The baseline occupant characteristics of the property are assumed. At ignition,
doors are assumed to be closed throughout the building.
This category includes everything from a couch fire in a small dwelling to a rack fire in
combustible liquids stock in a home improvement or wholesale retail store.
A.9.5.3.8 An example of such a scenario is an exposure fire. The initiating fire is the closest
and most severe fire possible, consistent with the placement and type of adjacent properties
and the placement of plants and combustible adornments on the property. The baseline
occupant characteristics for the property are assumed.
This category includes wildland/urban interface fires, exposure from fires originating in
adjacent structures, and exterior wood shingle problems, where applicable.
A.9.5.3.9 This scenario addresses a set of conditions with a typical fire originating in the
building with any one passive or active fire protection system or feature being ineffective.
Examples of this category include unprotected openings between floors or between fire walls
or fire barrier walls, rated fire doors that fail to close automatically or are blocked open,
sprinkler system water supply shut off, nonoperative fire alarm system, smoke management
system not operational, or automatic smoke dampers blocked open. This scenario should
represent a reasonable challenge to the other building features provided by the design and
presumed to be available.
The concept of a fire originating in ordinary combustibles is intentionally selected for this
event. This fire, although it presents a realistic challenge to the building and the associated
building systems, does not represent the worstcase scenario of the most challenging fire
event for the building.
Examples of fires that originate in ordinary combustibles include the following:
(1)

Corridor of a historic museum. Staff is assumed not to close any exhibition space or
room doors upon detection of fire. The baseline occupant characteristics for the
property are assumed, and the areas or viewing rooms off the corridor are assumed
to be filled to capacity with visitors. At ignition, all such doors in the area are not
equipped with selfclosing devices and are assumed to be open throughout the smoke
or fire compartment.

(2)

Large assembly room or area in the interior of the building. The automatic
suppression systems are assumed to be out of operation. The baseline occupant
characteristics for the property are assumed, and the room of origin is assumed to be
filled to capacity. At ignition, doors are assumed to be closed throughout the
building. A specific or rare collection piece is located in the room of origin.

(3)

Unoccupied small function room adjacent to a large assembly room or area in the
interior of the building. The automatic detection systems are assumed to be out of
operation. The baseline occupant characteristics for the property are assumed, the
room of origin is assumed to be unoccupied, and the assembly room is assumed to be
filled to capacity. At ignition, doors are assumed to be closed throughout the
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building. The room is of particular cultural significance and is vulnerable to potential
damage from an undetected fire.
A.9.5.3.9.2 This paragraph applies to each active or passive fire protection system
individually and requires two different types of information to be developed by analysis and
approved by the authority having jurisdiction. System reliability is to be analyzed and
accepted. Design performance in the absence of the system is also to be analyzed and
accepted, but acceptable performance need not mean fully meeting the stated goals and
objectives. It could be possible to meet fully the goals and objectives with a key system
unavailable, and yet no system is totally reliable. The authority having jurisdiction will
determine what level of performance, possibly short of the stated goals and objectives, is
acceptable, given the very low probability (i.e., the system's unreliability probability) that this
situation will occur.
A.9.6.3.3 Procedures used to develop required input data need to preserve the intended
conservatism of all scenarios and assumptions. Conservatism is only one means to address
the uncertainty inherent in calculations and does not remove the need to consider safety
factors, sensitivity analysis, and other methods of dealing with uncertainty. The SFPE
Engineering Guide to PerformanceBased Fire Protection Analysis and Design of Buildings
outlines a process for identifying and treating uncertainty.
A.9.6.4 An assessment method translates input data, which can be test specifications,
parameters or variables for modeling, or other data, into output data that are measured
against the performance criteria. Computer fire models should be evaluated for their
predictive capability in accordance with ASTM E 1355, Standard Guide for Evaluating the
Predictive Capability of Deterministic Fire Models.
A.9.7 The assessment of precision required in 9.5.4.3 requires sensitivity and uncertainty
analysis, which can be translated into safety factors.
The first run a model user makes should be labeled as the base case, using the nominal values
of the various input parameters. However, the model user should not rely on a single run to
use as the basis for any performancebased fire safety system design. Ideally, each variable of
parameter that the model user made to develop the nominal input data should have multiple
runs associated with it, as should combinations of key variables and parameters. Thus, a
sensitivity analysis should be conducted that provides the model user with data that indicate
how the effects of a real fire can vary and how the response of the proposed fire safety
design can also vary. The interpretation of a model's predictions can be a difficult exercise if
the model user does not have knowledge of fire dynamics or human behavior.
The first thing the model user should try to determine is whether the predictions actually
make sense (i.e., they do not contradict intuition or preconceived expectations). Most likely,
if the results do not pass this test, an input error has been committed.
Some factors to consider in the interpretation of a model's results are as follows:
(1)

Sometimes the predictions appear to be reasonable but are, in fact, incorrect. For
example, a model can predict higher temperatures farther from the fire than closer to
it. The values themselves can be reasonable (e.g., not hotter than the fire), but they
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do not “flow” down the energy as expected.
(2)

A margin of safety can be developed using the results of the sensitivity analysis,
which provides the possible range of when a condition is estimated to occur, in
conjunction with the performance criteria.

(3)

Safety factors and margin of safety are two concepts used to quantify the amount of
uncertainty in engineering analyses. Safety factors are used to provide a margin of
safety and to represent or address the gap in knowledge between the theoretically
perfect model (i.e., reality) and the engineering models that can only partially
represent reality.

(4)

Safety factors can be applied to either the predicted level of a physical condition or
the time that the condition is predicted to occur. Thus, a physical and/or a temporal
safety factor can be applied to any predicted condition. A predicted condition (i.e., a
parameter's value) and the time it occurs are best represented as distributions. Ideally,
a computer fire model predicts the expected or nominal value of the distribution.
Safety factors are intended to represent the spread of those distributions.

(5)

Given the uncertainty associated with data acquisition and reduction and the
limitations of computer modeling, any condition predicted by a computer model can
be thought of as an expected or nominal value within a broader range. For example,
an upperlayer temperature of 600°C is predicted at a given time. If the modeled
scenario is then tested (i.e., in a fullscale experiment based on the computer model's
input data), the actual temperature at that given time could be 640°C or 585°C.
Therefore, the temperature should be reported as 600°C (+40°C/–15°C) or as a range
of 585°C to 640°C.

(6)

Ideally, predictions are reported as nominal values, with some percentage, or as
absolute values. As an example, an upperlayer temperature prediction could be
reported as 600°C, ±30°C or as 600°C, ±5 percent. In this case, the physical safety
factor is 0.05 (i.e., the amount by which the nominal value should be degraded and
enhanced). Given the state of the art of computer fire modeling, this safety factor is
very low. Physical safety factors tend to be on the order of tens of percent; 60
percent is not unheard of.

(7)

Part of the problem with this approach is that it is difficult to state what percentage
or range is appropriate. These values can be obtained when the computer model
predictions are compared to test data. However, using computer fire models in
design mode does not facilitate determination of the range of values, since the room
being analyzed has not been built yet, and test scenarios do not necessarily depict the
intended design.

(8)

Perform a sensitivity analysis on the assumptions that affect the condition of interest.
Develop a base case that uses all nominal values for input parameters. Vary the input
parameters over reasonable ranges and note the variation in predicted output. The
output variation can then become the basis for physical safety factors.

(9)

The temporal safety factor addresses the issue of when a condition is predicted and is
a function of the rate at which processes are expected to occur. If a condition is
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predicted to occur 2 minutes after the start of the fire, this time frame can be used as
a nominal value. A similar process of that described for physical safety factors can
also be employed to develop temporal safety factors. In this case, however, the rates
(e.g., of heat release or toxic product generation) will be varied instead of absolute
values (e.g., material properties).
(10)

The margin of safety can be thought of as a reflection of societal values and can be
imposed by the authority having jurisdiction to that purpose. Because authorities
having jurisdiction most likely will focus on the predicted time for a condition (e.g.,
the model predicts occupants will have 5 minutes to safely evacuate), the margin of
safety will be characterized by temporal aspects and tacitly applied to the physical
margin of safety.

(11)

Because escaping the harmful effects of fire (or mitigating them) is, effectively, a
race, time is the parameter of choice when assessing fire safety system designs based
on computer model predictions. When an authority having jurisdiction is faced with
the predicted time of untenability, a decision needs to be made regarding whether
sufficient time is available to ensure the safety of building occupants. The authority
having jurisdiction, in assessing the margin of safety, needs to determine whether
time is sufficient to get everyone out safely. If the authority having jurisdiction feels
that the predicted egress time is too close to the time of untenability, the authority
having jurisdiction can impose an additional time that the designer needs to
incorporate into the system design. In this way, the authority having jurisdiction can
impose a greater margin of safety than that originally proposed by the designer.

A.9.8.1 The SFPE Engineering Guide to PerformanceBased Fire Protection Analysis and
Design of Buildings describes the documentation that should be provided for a
performancebased design.
Proper documentation of a performancebased design is critical to the design acceptance and
construction. Proper documentation also ensures that all parties involved understand what is
necessary for the design implementation, maintenance, and continuity of the fire protection
design. If attention to detail is maintained throughout the documentation, there should be
little dispute during approval, construction, startup, and use.
Poor documentation can result in rejection of an otherwise good design, poor
implementation of the design, or inadequate system maintenance and reliability, and it
provides an incomplete record for future changes or if the design is forensically tested.
A.9.8.2 The sources, methodologies, and data used in performancebased designs should be
based on technical references that are widely accepted and used by the appropriate
professions and professional groups. Such acceptance is often based on documents that are
developed, reviewed, and validated under one of the following processes:
(1)

Standards developed under an open consensus process conducted by recognized
professional societies, codes or standards organizations, or governmental bodies

(2)

Technical references that are subject to a peer review process and are published in
widely recognized peerreviewed journals, conference reports, or other publications
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(3)

Resource publications, such as the SFPE Handbook of Fire Protection Engineering,
that are widely recognized technical sources of information

The following factors are helpful in determining the acceptability of a method or source:
(1)

Extent of general acceptance in the relevant professional community. Indications of
acceptance include peerreviewed publications, widespread citations in the technical
literature, and adoption by or within a consensus document.

(2)

Extent of documentation of the method, including the analytical method itself,
assumptions, scope, limitations, data sources, and data reduction methods.

(3)

Extent of validation and analysis of uncertainties. This includes comparisons of the
overall method with experimental data to estimate error rates as well as analysis of
the uncertainties of input data, uncertainties and limitations in the analytical method,
and uncertainties in the associated performance criteria.

(4)

Extent to which the method is based on sound scientific principles.

(5)

Extent to which the proposed application is within the stated scope and limitations of
the supporting information, including the range of applicability for which there is
documented validation. Factors such as spatial dimensions, occupant characteristics,
ambient conditions, and so forth, can limit valid applications.

In many cases, a method will be built from and include numerous component analyses. These
component analyses should be evaluated using the same factors as are applied to the overall
method.
A method to address a specific fire safety issue, within documented limitations or validation
regimes, might not exist. In such a case, sources and calculation methods can be used outside
their limitations, provided the design team recognizes the limitations and addresses the
resulting implications.
The technical references and methodologies to be used in a performancebased design should
be closely evaluated by the design team, the authority having jurisdiction, and possibly a
thirdparty reviewer. The strength of the technical justification should be judged using
criteria presented in A.9.8.2. This justification can be strengthened by the presence of data
obtained from fire testing.
A.9.8.11 Documentation for modeling should conform to ASTM E 1472, Standard Guide
for Documenting Computer Software for Fire Models, although most, if not all, models were
originally developed before this standard was promulgated.
A.11.1 Understanding, practicing, and enforcing the basic concepts and principles of fire
prevention are some of the most important actions any cultural resource facility or institution
can undertake. This chapter presents some of the basic precautions applicable to all types of
cultural resources. Subsequent chapters devoted to museums and libraries (Chapter 16) and
places of worship (Chapter 17) contribute additional material specific to each type of
resource. Historic buildings are specifically addressed by NFPA 914, Code for Fire
Protection of Historic Structures. (See NFPA 1, Uniform Fire Code, for comprehensive fire
prevention information.)
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A.11.3 In a fire, the prevention of interior spread of flames and smoke is critical to stopping
a fire from rapidly growing. The simple act of ensuring that interior doors are kept closed
when a building is not occupied is a major positive fire prevention activity. Part of the
facility's comprehensive fire protection program and plan should include evaluation and
incorporation of procedures for ensuring that interior doors are closed wherever possible.
The governing body or party responsible for the facility and the authority having jurisdiction
must understand the potentially dangerous conflict in allowing interior doors to remain open
to facilitate interior ventilation and air movement, thereby significantly enhancing the threat
of the unimpeded spread of fire and smoke through the facility.
A.11.4 A high standard of housekeeping is one of the most important factors in the
prevention of fire. Maintaining this high standard of housekeeping is every employee's
responsibility; however, it is the facility director who assumes the final responsibility for this
critical activity.
A.11.4.3 Expendable materials (i.e., filters, light bulbs, and refrigerant) that are directly
associated with the proper operation or maintenance of equipment found in any of these
rooms can be permitted. The supply of these materials should be kept to a minimum.
Depending on the quantity of materials and degree of hazard either associated with the
equipment or inherent in the materials themselves, the storage of these materials might be
further restricted to specialized storage containers (e.g., metal cabinets or other suitable
means). Coat closets or other spaces being used for telephone or computer equipment along
with general storage need to be evaluated for fire integrity. Enhancement of the fire
compartmentation and/or the installation of fire sprinklers might be required.
A.11.5.2 Designated smoking areas should not include any of the following areas:
(1)

Exhibition areas or galleries

(2)

Collections or any other types of storage areas

(3)

Any type of workshop

(4)

Laboratories

(5)

Library reading rooms

(6)

Library book stacks

(7)

Assembly areas such as classrooms, auditoriums, theaters, chapels, or large
sanctuaries

(8)

Restrooms

(9)

Mechanical rooms

(10)

Receiving areas or stockrooms

(11)

Projection rooms

(12)

Electronic equipment and telecommunications rooms

A.12.1 The more important general principles for firesafe construction are set forth in the
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following paragraphs. Detailed recommendations for good practice are also contained in
various NFPA publications. In most localities, building codes and ordinances govern the type
of construction to be used.
Codes frequently provide for the safety of persons in the building but not for the protection
of the collections or the preservation of the historic fabric of the building or the collections.
Therefore, it is critical at the conception of the project to specify the level of fire safety to be
achieved in the construction. It is recommended that a professional fire protection engineer
be retained to participate in the development of the fire protection specifications and to
verify that the specifications are fulfilled satisfactorily.
Design of the automatic fire protection and detection systems and building construction are
interrelated. In addition to protecting combustible contents and providing improved safety to
life, automatic fire suppression systems can in some cases enable the use of less expensive
construction than would be permissible without them.
The following features of building design and engineering should be considered during
construction:
(1)

Selection of materials and types of construction that are either noncombustible or fire
resistant

(2)

Compartmentation of a building so that fire or smoke can be confined

(3)

Consideration of an engineered smoke management system

(4)

Selection of interior finishes and furnishings

It is desirable to select materials and types of construction that are either noncombustible or
fire resistive. Fireresistive construction is desirable and for multistory structures is essential.
Fireresistive construction is described in NFPA 220, Standard on Types of Building
Construction, and requires structural members, including walls, partitions, columns, floor,
and roof construction, to be of noncombustible materials and have fire resistance ratings
from 2 to 4 hours, depending on the structural members.
The contents of a cultural resource facility are valuable, sometimes of very high value or
even irreplaceable, and almost always combustible. Therefore, every effort should be made to
construct the building to resist the spread of fire. This means that during a fire the walls,
roof, floor, columns, and partitions should prevent the passage of flame, smoke, or excessive
heat and continue to support their loads. “Fire resistive” is not the same as
“noncombustible.” Some materials that will not burn lose their strength when exposed to
intense heat, which might cause walls or floors to collapse. Iron or steel multitier book stacks
are an example of this type of structure. Many types of construction using various building
materials have been tested and rated according to the length of time they will resist fire. The
duration of resistance needed by a library depends on the amount of combustible material in
the contents of each room as well as in the structure itself. Different structural assemblies
have fire resistance ranging from less than 1 hour to more than 4 hours.
NOTE: NFPA 220, Standard on Types of Building Construction, classifies and defines
various kinds of building construction. Testing laboratories list information on structural
assemblies that have been tested in accordance with NFPA 251, Standard Methods of Tests
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of Fire Endurance of Building Construction and Materials.
It is unwise to construct buildings that house cultural resource institutions of materials that
will contribute fuel to a fire and that, by the nature of the construction, create combustible
concealed spaces. Voids between a ceiling and the floor above are good examples of
concealed spaces through which fire can spread rapidly and where access for fire fighting is
difficult.
The term compartmentation in fire protection is used to mean subdivision of a building into
relatively small areas so that fire or smoke can be confined to the room or section in which it
originates. This principle can be applied to libraries and museums without restricting the
flexibility of arrangement of library collections or the flow of visitors. Compartmentation
requires fireresistive wall and floor construction, with openings provided with selfclosing
or automatic fire doors having fire resistance ratings in accordance with the fire resistance
ratings of the wall or ceiling/floor assemblies they are to protect.
In a similar way, properly enclosed stairways equipped with fire doors will prevent the
spread of fire, smoke, and heat from one level to another. Elevator shafts, dumbwaiters, and
all other vertical openings through the structure should be similarly safeguarded.
Airhandling systems (ventilation, heating, and cooling) should be constructed and equipped
to prevent the passage of smoke, heat, and fire from one area to another or from one level to
another as provided in NFPA 90A, Standard for the Installation of AirConditioning and
Ventilating Systems.
An engineered smoke management system should be considered as one of the means to
achieve the fire safety objectives established for the cultural resource institution. Depending
on building construction, interior finish, and furnishings and other contents, a substantial
level of smoke damage can be sustained from even a relatively small, wellcontrolled fire. A
smoke management system generally should be considered a complement to the protection
provided by automatic sprinklers or other fire suppression systems and the barriers that
define the fire zones. The smoke management system can assist in limiting smoke from
spreading beyond the initial fire zone. See NFPA 92A, Recommended Practice for
SmokeControl Systems; NFPA 92B, Standard for Smoke Management Systems in Malls,
Atria, and Large Spaces; and NFPA 204, Standard for Smoke and Heat Venting.
An important consideration is the proper selection of interior finishes and furnishings. Highly
flammable wall and ceiling finishes should be avoided. NFPA 101, Life Safety Code, and
most building codes specify minimum requirements for interior finish materials. Combustible
draperies should be avoided. Extra care should be used in regard to the burning
characteristics of upholstered furniture, insulating materials, and acoustical materials. Careful
selection of interior finishes is always important, especially in the absence of automatic fire
suppression or protection.
A.12.2 The cultural resource property is most vulnerable during periods of renovation,
alteration, and new construction. Additional hazards, such as smoking by contractors,
sources of ignition such as welding and cutting, temporary electrical wiring, and heating, are
introduced. Coupled with those hazards are the security risks associated with allowing access
to contractors, inspectors, and other outsiders. Incidents of vandalism, arson, and theft
increase exponentially during periods of construction. Additionally, construction activities in
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cultural resource properties require a higher level of supervision and oversight than standard
projects because of their potential impact on the existing building, collections, and other
culturally significant objects.
A.12.2.1 Knowledge and experience in working with cultural resource properties are critical
to ensure that the contractors are sensitive to the value and damageability of the building and
its collections. Criteria that can be used in determining whether a contractor is qualified to
work on this type of project include the following:
(1)

Education and training in a cultural field

(2)

Experience with similar types of projects of similar size and complexity

(3)

Satisfaction of management at other institutions with the contractor's sensitivity and
suitability of result

(4)

Demonstrated success in meeting time, quality, cost, and protection requirements

(5)

References from similar institutions or cultural resource properties

(6)

Proposals that demonstrate sensitivity to the special needs of the institution and its
collections

A.12.2.2 It is important that time be spent at the beginning of the project to make sure that
all contractors and subcontractors understand the nature of the project, special building
features or collections that require special protection during construction, and other
curatorial concerns. A meeting also provides an opportunity for contractors and other
workers to ask questions or review alternative approaches that might have an impact on
other contractors or better address curatorial concerns. Participants should include all
contractors, subcontractors, workers, security staff, and curatorial staff, depending on the
size of the institution and the project. Based on items discussed in this meeting, a contract
can be drawn up detailing security and protection requirements for the project; as an added
measure, each contractor or worker on the project might be asked to sign the contract.
A.12.2.3.2(6) Proper care and handling of sprinklers and other system components are
critical in preventing damage or weakening, which can result in accidental discharge after
installation. This is especially true for the more fragile quick response sprinklers and those
incorporating glass bulbs. The following precautions should be taken when handling
sprinklers:
(1)

Store sprinklers in a cool, dry place.

(2)

Protect sprinklers during storage, transportation, and handling and after installation.

(3)

Do not place sprinklers loose in boxes, bins, or buckets.

(4)

Leave protective caps, where provided, attached to sprinklers until after installation.

(5)

Use the designated wrench provided by the manufacturer and specifically designed
for installation of each specific type of sprinkler head.

(6)

Do not use a sprinkler deflector to thread sprinklers onto fittings or to torque
sprinklers into place.
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(7)

Replace sprinklers that become coated with paint, drywall, or other material rather
than attempting to clean them.

A.12.2.3.3 Most fires involving construction projects are slowsmoldering fires, which can
be detected in their early stages by conducting a walkthrough of the facility after operations
have ceased for the day. Ideally, these rounds should be conducted every half hour for the
first 2 hours, with guard service making rounds on an hourly basis thereafter.
A.12.4 Without automatic fire protection systems, fireresistive or noncombustible
construction can survive, but combustible contents in the fire compartment will not. Fire
protection systems should provide for both detection and extinguishment. While these
functions are separate, they can and often should be consolidated into one continuous fire
protection system that detects a fire, sounds the alarm, alerts the fire service, and initiates
automatic extinguishing devices. Smoke detection systems provide an opportunity for
occupant action with portable fire extinguishers before fire development activates the
automatic sprinkler or other fire suppression system. Careful planning permits the installation
of the necessary equipment with a minimal effect on the appearance or use of the public
spaces in the cultural resource facility.
Additional descriptions, applications, and limitations of the protective systems mentioned in
this chapter are contained in Section D.3, Glossary of Fire Protection Systems.
Planning for the fire protection equipment must also include providing and maintaining an
adequate water supply to support standpipe and hose systems for fire service use as well as
for automatic sprinkler systems.
A vast selection of makes, models, and styles of fire protection equipment is available today
to meet practically any need a cultural resource institution might have. Choosing a reputable
supplier and installer is a crucial decision that a fire protection consultant can assist a library
in making. In lieu of a consultant, other valuable information can usually be obtained from
the insurer, other businesses in the area, and the local fire department. The cultural resource
institution should seek to procure a system for which parts and service are readily available
now and will be in the future. In addition, the fire protection equipment and system should be
listed or approved.
Many states and jurisdictions require designers and installers of fire protection systems to be
licensed and certified by national boards. Prospective installers should be asked to show
proof of their qualifications, as well as their experience in installing similar systems,
preferably in similar occupancies. Check to see how satisfied these other businesses were
with the installation and final product. Libraries generally have special concerns and needs,
especially in bookstack areas, which must be discussed in detail with the contractor prior to
beginning work. A detailed construction schedule is helpful and should be worked out in
advance. The staff should also be made aware of the improvements to take place and how
the fire protection systems work.
Once a fire protection system is installed, it is imperative that the system be thoroughly
inspected, tested, and maintained to ensure that it functions properly.
A.12.4.2 See NFPA 550, Guide to the Fire Safety Concepts Tree, for a method to
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determine fire protection objectives.
A.12.4.3 Various devices with controlled sensitivity can detect a fire condition from smoke,
a critical temperature, or the rate of temperature rise. These detectors can provide the
warning needed to get people safely out of the building and start fireextinguishing action
promptly. Fire protection specialists should be consulted to determine what kinds of
detectors best fit the conditions in different parts of the building. (See Section D.3, Glossary
of Fire Protection Systems.)
The fire detection system sounds an alarm to alert the occupants. Detection systems should
also transmit signals to a listed or approved central station or a fire department that is staffed
or attended 24 hours a day, especially in the case of an unoccupied building. Maintenance
and testing of the detection system are important, particularly in any building where it is the
only automatic protection system. A number of fires have shown this to be true. Failures of
fire detection systems have been due to bad design, poor maintenance, and lack of testing.
(See NFPA 72, National Fire Alarm Code, and NFPA 1221, Standard for the Installation,
Maintenance, and Use of Emergency Services Communications Systems, for further
information on fire detection and alarm systems.)
Operation of any of fire detection or suppression systems or signals from their supervisory
systems should cause actuation of an alarm at a constantly attended location. It could also
cause actuation of the building alarm system as described in NFPA 101, Life Safety Code.
The alarm can be bells, horns, a live voice, a prerecorded message, flashing lights, or other
suitable means. All alarm systems should be installed and maintained in accordance with the
applicable NFPA standards. (See NFPA 72, National Fire Alarm Code, Chapter 3,
Emergency Voice/Alarm Communication Systems, for further information on alarms.)
A.12.4.4.2 Standardresponse sprinklers employ more robust operating elements than
quickresponse sprinklers and can be more appropriate for use in areas where concern for
inadvertent water discharge outweighs the advantages of thermal sensitivity.
A.12.4.6 Where standpipes and hose lines are required or installed to provide reliable and
effective fire streams in the shortest possible time, they shall be installed in accordance with
NFPA 14, Standard for the Installation of Standpipe and Hose Systems, and maintained in
accordance with NFPA 25, Standard for the Inspection, Testing, and Maintenance of
WaterBased Fire Protection Systems. Training and skill in the use of hose streams are
essential to avoid personal injury and unnecessary property damage. Occupants should not
attempt to use a fire hose unless they are part of an organized fire brigade that has received
training in compliance with OSHA regulations. It must be emphasized that the use of
standpipe hose lines, as with the use of fire extinguishers, should not be allowed to delay the
transmission of alarms to the fire department.
A.12.4.7 Portable extinguishers are important items of fire protection equipment and should
be installed in accordance with NFPA 10, Standard for Portable Fire Extinguishers. They
permit the use of a limited quantity of extinguishing agent on a small fire at the moment
someone discovers it. Therefore, they should be present in adequate numbers. The
extinguisher should be of a kind intended for the class of fire anticipated. Multiclass portable
extinguishers are available that remove any doubt whether the correct extinguisher is being
used. Extinguishers should be properly located and inspected regularly so they will be in
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working order when needed. Personnel should know the locations of and be instructed in the
proper use of fire extinguishers. It must be emphasized that the use of fire extinguishers
should not be allowed to delay the transmission of alarms to the fire department.
A.12.6.1 Emergency generators provide enhanced levels of protection and should be
incorporated in all heritage buildings unless the reason for their omission is valid.
A.12.6.3 Examples are temperature and humidity control to a particular storage vault,
essential data processing equipment, or critical research projects.
A.12.7 Wetspecimen storage rooms, workshops, display shops, conservation laboratories,
paint rooms, kitchens, and rooms containing central heating equipment such as boilers and
furnaces are considered hazardous areas.
A.12.11 Exposure protection for walls can include fire windows with wired glass, fire
doors, exterior automatic sprinklers, water curtains, automatic fire shutters, or a combination
of these. (See NFPA 80, Standard for Fire Doors and Fire Windows.)
A.13.2.1 See NFPA 241, Standard for Safeguarding Construction, Alteration, and
Demolition Operations.
A.13.3.1.3 See NFPA 241, Standard for Safeguarding Construction, Alteration, and
Demolition Operations.
A.13.3.2.2 Construction materials stored inside the building or structure should be kept to a
minimum. Materials not immediately needed should be stored away from the structure to
minimize fuel loading and to reduce the likelihood that excess materials will block egress
routes. Where possible, equipment and materials should be stored in secured areas with a
functional fire suppression system, or materials should be subdivided and stored in secured
noncombustible structures. Equipment too large to be stored in such areas should be stored
in secured fenced yard areas.
A.13.3.2.2.1 Storage for excess quantities of flammable and combustible liquids should be
located downgrade from the project when possible. The storage site should also be a
sufficient distance away from heavy traffic areas to minimize the exposure to personnel and
others.
A.13.4.1.2 If security officers are not assigned to the work site, all welding or cutting
operations should stop a minimum of 3 hours before the end of the normal work day to allow
sufficient time for any fire conditions to be found in areas where hot work was performed.
A.13.4.2.5 See NFPA 10, Standard for Portable Fire Extinguishers.
A.13.4.4.1.2 See NFPA 10, Standard for Portable Fire Extinguishers.
A.13.6.1 Prefire plans should be updated periodically with the local fire service. For large
projects, a fire safety coordinator for the site should be appointed who should ensure that all
procedures, precautionary measures, and safety standards are clearly defined in writing and
are understood and complied with by all personnel on the construction site.
A.13.6.2 The local fire service should verify by onsite testing whether the water supply is
capable of sustaining adequate pressure and flow rates for firefighting operations as
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anticipated in their prefire plan for the building. Where underground water mains are to be
provided, they should be installed, tested, and placed in service prior to other construction
work.
A.13.6.5.2 The code official or site manager might require additional portable fire
extinguishers, based on specific hazards.
A.14.1 History has shown that the performance reliability of fire protection systems and
equipment increases where comprehensive inspection, testing, and maintenance procedures
are enforced. Diligence during inspections is important.
A.14.2.3 Inspection and testing determine what, if any, maintenance actions are required to
maintain the operability of fire protection systems.
A.14.3.3.2(5) The authority having jurisdiction, the insurance carrier, the central station or
alarm company monitoring impaired systems, and supervisory staff in areas of the facility
affected by the impairment should be notified.
A.14.3.3.2(6) It might be necessary to post a fire watch.
A.14.3.3.2(7) Notify the same personnel and organizations as in A.14.3.3.2(5).
A.14.6 Electrical systems should be maintained in accordance with NFPA 70B,
Recommended Practice for Electrical Equipment Maintenance.
A.16.1.4 While this chapter prescribes minimum requirements for the protection of
museums, libraries, and their collections from fire, additional guidance in fire prevention, fire
protection, and fire loss contingency planning is provided in this annex for trustees, chief
librarians, museum directors, and other staff officers who are responsible for the fire safety of
the building(s) and the collections therein and for the life safety of those persons who visit or
work in the buildings. It emphasizes the responsibility of all such officials to protect against
fire hazards in their properties by using qualified personnel and consultants to present an
analysis of the fire risk embodied in the collections, building(s), and operations. This analysis
should also include an assessment of the impact of the loss or interruption that fire would
impose on the facility's service to the community.
A.16.2 The hazard analysis required by 5.3.2 must include those special hazards often
created by museum and library operations. Such hazards include but are not limited to the
following:
(1)

Conservation laboratories and areas where collections are treated using a variety of
combustible and flammable materials

(2)

Special types or classes of collections as follows:
(a) Scientific specimens stored in alcohol
(b) Cellulose nitrate negatives and motion picture film
(c) Military weaponry, arms, or artifacts that must be checked to ensure that they
are not “live”
(d) Rare objects or specimens composed of unstable and combustible material(s)
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(e) Objects that the demonstration or use of which can create a potential fire
hazard, such as historic electrical equipment, steam engines, forging machinery,
and fireplaces
(3)

Special historic, artistic, and/or scientific processes that can be demonstrated to the
public or used to recreate objects, such as the following:
(a) Cooking demonstrations
(b) Silver, gold, and pewter casting
(c) Blacksmithing and similar craft demonstrations
(d) Artillery and weaponry demonstrations
(e) Historic manufacturing processes of all types
(f)

Art demonstrations and/or classes that use flammable solvents or materials

(g) Glass blowing and glass molding
(4)

Concentrations of combustible collections on exhibit, in book stacks, or in storage,
which by their very concentration can create a fire hazard through increased fire
loading, as follows:
(a) Historic building fragments and representative parts often retained by historic
properties as documentary collections. These collections, while important, can
create heavy fire loading if they are not stored selectively and carefully.
(b) Scientific specimens stored in alcohol or other flammable liquids.
(c) Large quantities of combustible objects, for example, historic wooden molds
and patterns used to cast metal machine parts or components of an iron building
(like a greenhouse). Numbering in the thousands, these items are sometimes
stored in bulk containers rather than individually, creating an increase in hazard.
(Source: Burklin and Purington, Fire Terms: A Guide to Their Meaning and
Use)

(5)

Exhibit fabrication and construction areas and workshops in which combustible and
flammable materials, paints, and solvents are frequently present

(6)

Maintenance workshops, combustible supply storage areas, boiler and mechanical
equipment rooms, and other support areas

The facility's governing board and its fire safety manager must understand that the specific
fire hazards within their institution might differ considerably from the examples given. These
are offered only as examples of the types of hazards often found in museums and libraries.
A.16.4 Cultural resource institutions are using more plasticbased storage containers than
ever before. Plastic is used for film storage, magazine dividers, storage boxes and bins,
clothing bags, and various covers. Staff members need to realize that the presence of
plasticbased materials can increase the risk of direct and indirect damage to the building,
contents, and collections of a cultural resource institution. Most plastic, when burned,
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produces thick, acrid, black products of combustion (smoke). As plastic burns, it degrades to
its original petrochemical form, resulting in fire conditions similar to combustible liquid spill
fires with a very high rate of heat release. Smoke from burning plastic can be very damaging,
both in the area of fire origin and throughout a facility. Past experience has demonstrated
that plastic covers and bags have a tendency to attract smoke particles to clothing and other
fabrics.
Staff should also consider the impact that plastic will have on the design of the fire
protection systems protecting an area in a facility. Significant quantities of plastic usually
require higher levels of fire protection than do similar quantities of ordinary combustibles
(e.g., paper, wood, cardboard, textiles). Thorough fire protection planning and design
require that consideration be given to how smoke from a fire will be removed from the
facility. Depending on the design, size, and compartmentalization of a facility, smoke
removal can often be easily accomplished by the local fire department using portable fans.
Larger facilities with few openings or windows to the outside should consider ventilation
system designs that will enable manually operated exhaust systems to ventilate smoke from
the areas without relying on direct openings to the outside. In these types of facilities, fire
departments might not be able to properly evacuate smoke in a timely fashion with the
equipment typically available.
A.16.4.3 The primary goal of this subsection is to separate the fuel from ignition sources
and other sources of risk. Padding, dust covers, humidity buffering materials, and other
materials having a high surfacetomass ratio should be noncombustible or treated with an
approved fireretardant coating.
A.16.4.3.6 All sources of ignition should be excluded from the book stacks. Fixed space
heaters should be permitted only under rigidly controlled conditions, as approved by the
authority having jurisdiction.
A.16.4.4 Proper clearance should be maintained between fire protection system nozzles and
stored material.
A.16.4.4.4 Such collections include bronze sculptures, ceramics, and minerals.
A.16.4.5 Smoke control systems should comply with the requirements of NFPA 92A,
Recommended Practice for SmokeControl Systems; NFPA 92B, Guide for Smoke
Management Systems in Malls, Atria, and Large Areas; and NFPA 204, Standard for Smoke
and Heat Venting.
A.16.4.6.1 The current editions of NFPA 40, Standard for the Storage and Handling of
Cellulose Nitrate Film, and NFPA 42, Code for the Storage of Pyroxylin Plastic, do not
specify requirements for cellulose nitrate film negatives.
A.16.4.6.3.1 The Society for the Preservation of Natural History Collections (SPNHC) in a
publication titled Storage of Natural History Collections: A Preventative Conservation
Approach, and the Distilled Spirits Council of the United States have fire protection
guidelines that deal strictly with alcohol and provide additional information on the use of
glass containers in excess of 1 gallon (3.8 L). Many specimens can fit only in containers
much larger than 1 gallon (3.8 L) in size.
Copyright NFPA

A.16.4.6.3.5(5) Seismic protection design typically includes a combination of the following:
(1)

Rack design: shelving constructed to meet seismic strength requirements.

(2)

Bottom bracing: shelving secured to the floor with fasteners of adequate strength to
resist the anticipated shear and tension forces.

(3)

Top bracing: sway bracing at the top of the racks to provide horizontal strength
adequate to resist the expected seismic forces. In most cases, bracing is tied to
structural members of the building to provide a path for the horizontal forces.

A.16.4.7 Consideration should be given to storing valuable or sensitive records and
collections closer to (but not on) the floor, as fire and its byproducts are more likely to
damage collections closer to the ceiling, even those remote from the fire. Items subject to
water damage should not be stored directly on the floor, but should be skidded or raised to
reduce their exposure to damage from water or flooding. NFPA 232, Standard for the
Protection of Records, provides additional information on the storage and protection of
archival material. In addition, consideration should be given to creating duplicate records and
storing them at an offsite location.
A.16.4.8 Compact storage systems present a severe fire challenge that requires engineering
solutions specifically designed for each installation.
A.16.4.8.1.3 The automatic fire suppression system, the compact storage system, and the
storage compartmentation features should be designed to limit fire damage in accordance
with the facility's fire safety objectives (e.g., confine fire growth to the compact storage
module of origin). Significant factors to consider include the number and size of the storage
modules, the separation provided between the modules (endtoend and backtoback), and
the type of materials being stored. In general, doubleinterlock preaction systems and dry
pipe systems are inappropriate for compact storage, because of the additional delay they
introduce, coupled with the delays in activation resulting from the compact storage units
themselves.
Other protection features, which should be considered to limit the extent of potential fire
damage, include the following:
(1)

Very high density sprinkler systems

(2)

Quickresponse sprinklers

(3)

Earlywarning smoke detection

(4)

Spacers between carriages or, for automated systems, automatic park mode to
increase flue spaces between carriages upon activation of a fire alarm or during idle
periods

(5)

Metal vertical barriers in the middle of the shelf

(6)

Opentop shelving

A.16.4.8.1.4.1 The system should be designed to confine fire growth to the compact storage
module of origin or the shelving range of origin.
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A.16.4.10 With potential fire durations of more than 8 hours, fuel loads in book stacks can
range from numbers more comparable to warehouse occupancies than to business
occupancies.
An emergency plan should be developed that designates routes to access book stacks, means
of venting smoke, and plans to reach and fight a fire at its source. The plan should be
developed in cooperation with the local fire service.
A.16.4.10.3 In many libraries, the part of the building used to house books is only a shell
within which the exposed (i.e., unprotected) metal book stacks are selfsupporting and rise
continuously through several floor levels of the building. The book stack walkways are
suspended from the book stack structure with 2.12 m (7 ft) between levels or tiers. [See
Figure A.16.4.10.3(a).] This results in openings between the stacks and the walkways that
provide fluelike channels for the uninterrupted upward flow of air through the books from
the base of the structure to the top. [See “deck slit” in Figure A.16.4.10.3(b).] Because fire
barriers are not between levels or tiers, the entire shell enclosing the multitier book stack
structure must be regarded as one fire compartment, and everything it contains will be at risk
to any fire that develops within or spreads to that compartment. Castiron or steel structural
members lose strength at the high temperatures encountered in fires. Under fire conditions,
the castiron or steel multitier book stacks might collapse. For this reason, the fire service
could be unable to enter the multitier book stack structure for manual fire fighting.
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FIGURE A.16.4.10.3(a) Perspective View of Multitier Book Stack.

FIGURE A.16.4.10.3(b) Perspective Detail of Multitier Book Stack Showing Section
Through Deck Flooring, Fixed Bottom Shelf, and Adjustable Shelves. (Note: For SI
units, 1 in. = 25.4 mm.)
Fire growth in multitier book stacks is rapid. In the unsprinklered phase of the fire tests
conducted by Factory Mutual Engineering in 1959, fire spread vertically through the open
deck slits in a vaseshaped pattern (e.g., spreading horizontally at each tier as it advanced
vertically), reaching the fourth tier of a fourtier book stack test assembly in 9.5 minutes (see
Annex M).
The requirement to install smoke barriers in all vertical openings between tiers or decks not
only will restrict the spread of smoke but will also help contain the smoke and heat to
facilitate detection and sprinkler operation in the immediate area of the fire. Without these
barriers, detectors and sprinklers could operate in areas remote from the fire before
operation of these systems in the fire area. (See description of the 1986 Los Angeles Central
Library Fire in B.3.2.1.12.)
In new libraries or in major renovations of existing structures, this type of book stack should
be avoided. Floor assemblies should be of conventional building construction with
appropriate fireresistive ratings and the book stack ranges supported by the floor assembly
on which they are placed.
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A.16.5.1 Smoking in museums and libraries presents not only a fire hazard but also a threat
to the collections. For these reasons, smoking should be either completely prohibited within
the building(s) or strictly controlled in accordance with the provisions of Section 11.5.
A.16.6 In museum and library settings where many operational activities occur
simultaneously that can create fire hazards, housekeeping, maintenance, and waste and
rubbish removal are all important, interconnected fire prevention–related activities. The
facility's governing board and its fire safety manager should ensure a high standard of
housekeeping and maintenance throughout the building(s). At a minimum, the following
should be included:
(1)

Collections shipping and receiving areas should be kept clear of accumulated
combustible packing and crating materials. Discarded packing materials should be
properly disposed of in accordance with Section 11.4.

(2)

In exhibit construction and fabrication areas, the following precautions should be
taken:
(a) Fire safety and prevention practices must be an integral part of daily operations
in these areas.
(b) Sawdust and combustible scrap generated during work should be collected and
properly disposed of at the end of every work day.
(c) Combustible supplies should not be permitted to accumulate in such quantities
as to create a high fuel load.
(d) Exhibit cases and components no longer in use should be disassembled and
recycled whenever possible. Storage of unused exhibit cases and components in
the building(s) should be strictly limited. Such storage contributes to fire loading
in the facility.
(e) Only containers approved for the disposal of solvent waste rags and materials
should be used, and these should be emptied and properly disposed of at the end
of each work day.

(3)

In conservation laboratories and studios, and collections restoration, cleaning, and
treatment areas, the following precautions should be taken:
(a) Fire safety and prevention practices must be an integral part of daily operations
in these areas.
(b) Only containers approved for the disposal of solvent waste rags and materials
should be used, and these should be emptied and properly disposed of at the end
of each work day.
(c) Sawdust and combustible scrap generated during work should be collected and
properly disposed of at the end of every work day.
(d) Combustible supplies should not be permitted to accumulate in such quantities
as to create a high fuel load.
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(4)

Maintenance work and support areas such as repair shops, boiler and mechanical
rooms, utility closets, plumbing chases, supply rooms, and janitorial closets are often
high fire risk areas, particularly if improperly used for the storage of combustible or
flammable materials. The following precautions should be taken:
(a) Boiler and mechanical rooms should never be used for the storage of any
combustible or flammable materials or liquids.
(b) Plumbing and utility closets, access points, and chases should never be used for
the storage of any combustible or flammable materials or liquids.
(c) In maintenance work and repair rooms, the following precautions should be
taken:
i.

Fire safety and prevention practices must be an integral part of daily
operations in these areas.

ii.

Sawdust and combustible scrap generated during work should be collected
and properly disposed of at the end of every work day.

iii. Combustible supplies should not be permitted to accumulate in such
quantities as to create a high fuel load.
iv. Only containers approved for the disposal of solvent waste rags and
materials should be used, and these should be emptied and properly
disposed of at the end of each work day.
(5)

Staff offices and support areas often contain fire risks. All office and support spaces
should be kept clean and the following enforced:
(a) Personal electrical appliances such as coffee pots, hot plates, microwaves, and
similar devices should be subject to inspection by the museum, the fire safety
manager, and the authority having jurisdiction. Faulty appliances should be
removed from the museum.
(b) Electric equipment such as coffee pots, copy machines, and other office
equipment not intended or needed for continuous operation should be turned off
at the end of each work day.
(c) Electrical outlets should not be overloaded.
i.

Extension cords should not be used in place of electrical outlets; where
additional power is required for more than temporary, very occasional use,
a properly installed electrical outlet should be provided.

ii.

Extension or power cords should never be run under carpeting, cabinets,
boxes, papers, or files, or across thresholds, over doorways, or in aisle
ways and egress routes.

(d) Office papers, files, boxes, and other combustible materials should not be
permitted to accumulate on HVAC vents, ducts, fan coil units, or radiators.
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i.

Paper and other combustible materials should not be permitted to
accumulate, thereby creating additional fire loading, in the museum.

ii.

All materials retained as institutional and staff records should be properly
stored in closed filing cabinets.

(e) Office supply closets and rooms should be kept clean and organized.
Combustible materials should not be permitted to accumulate to such an extent
that they create additional fire loading or become a fire risk.
A.16.6.3 Conservation laboratories and studios, restoration, cleaning, and treatment areas,
and exhibit construction and fabrication areas are high fire risk areas.
A.16.9 Many museums and libraries accomplish their interpretive and educational goals
through permanent, temporary, and special exhibits installed in the museum building.
Exhibits are changed frequently. As a result, spatial configurations, means of egress, life
safety, fire protection systems, occupancy loads, exits, and fire risks can all change and
potentially cause adverse effects. The facility's governing board and its fire safety manager
should include review procedures for all exhibits, existing and proposed, in the facility's fire
protection plan and procedures.
A.16.9.4.1 Treated foam board, fireretardanttreated wood, textiles, and similar materials
decrease fuel load created by exhibit construction.
A.16.9.6.2 Consideration should be given to retrofitting existing exhibit electrical systems
with AFCIs.
A.16.10.2 Where feasible, paint spraying should be in a separate building.
A.16.10.5 Currently, NFPA 40, Standard for the Storage and Handling of Cellulose Nitrate
Film, and NFPA 42, Code for the Storage of Pyroxylin Plastic, do not specify requirements
for cellulose nitrate film negatives. Cellulose nitrate film becomes less stable as it deteriorates
with age or is exposed to elevated temperatures. It can ignite spontaneously, deflagrate when
it ignites, and burn without atmospheric oxygen, and the smoke causes a potentially fatal
chemical pneumonia in persons exposed to it without respiratory protection. Because motion
picture film is wound on a reel, one layer directly against the next, the heat of decomposition
accelerates the rate of deterioration between the layers of film. Storing each specimen in a
paper sleeve or envelope retards the deterioration of still cellulose nitrate film negatives.
Each specimen should be inspected at least annually to monitor deterioration.
A.16.10.8 Many libraries and museums have laboratories for the preservation and
restoration of books, documents, and other objects of art or artifacts. Invariably, there are
quantities of flammable solvents such as alcohol, waxes, and other materials that ignite
readily or evolve explosive or poisonous fumes that require special attention to provide
adequate general room ventilation, if not local exhaust fume hoods.
A.17.1 To assist in assessing the overall risk associated with places of worship, Figure
A.17.1(a) provides a useful emergency action plan checklist.
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FIGURE A.17.1(a) Checklist for an Emergency Action Plan.
Chapter 17 provides information to those individuals or groups of individuals who are
charged with the construction, alteration, maintenance, and operation of buildings that are
used as places of assembly for religious services and related activities. The selfinspection
form shown in Figure A.17.1(b) can help to implement some of the fire safety practices
recommended in this document. This form also can enable those same individuals or groups
to evaluate the state of their preparedness for a fire emergency and might reveal deficiencies
that require remedial action.
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FIGURE A.17.1(b) SelfInspection Form for Fire Safety Practices Recommended in
NFPA 909 for Places of Worship.

Copyright NFPA

Copyright NFPA

FIGURE A.17.1(b) Continued
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FIGURE A.17.1(b) Continued

Copyright NFPA

Copyright NFPA

FIGURE A.17.1(b) Continued
The selfinspection form is intended for inhouse use at regular intervals. However, such an
inspection should not take the place of two other vital safety measures: (1) a thorough,
objective, periodic inspection by municipal fire officials or fire safety specialists and (2)
regularly scheduled testing of installed fire detection and extinguishing systems by specialists
skilled in their maintenance.
Places of worship vary widely in character. Not all items listed on the form will be applicable.
By eliminating such inapplicable items, the form can be appropriately modified to meet the
specific needs of users.
These selfinspections should do more than disclose conditions of negligence that could be
the source of fire or that might result in greater damage and, possibly, loss of life in case of
fire. The primary purpose is to ensure the correction of these conditions. Therefore, it is
imperative that all questions answered “no” be considered as indicators of fire safety
deficiencies.
A.17.1.2 This chapter prescribes minimum requirements for the protection of places of
worship and their contents from fire. Because of the special nature of places of worship, this
chapter modifies and supplements existing codes and standards to apply specifically to
buildings or portions of buildings with this function.
A.17.3.2 Storage areas often present a serious fire hazard.
A.17.7.4 Special precautions should be taken to minimize risks associated with combustible
stage props, temporary lighting, and other special hazards introduced in conjunction with
plays, festivals, tournaments, and similar productions.

Annex B Fire Experience in Cultural Resource Properties
This annex is not a part of the requirements of this NFPA document but is included for
informational purposes only.
B.1 Fire Experience.
Cultural resource properties are vulnerable to a wide variety of common occurrences
responsible for most fires. Careless smoking, malfunction of heating equipment, faulty
wiring, improper use of a cutting torch, and incendiarism are some causes of fires in cultural
resource properties. Fires have occurred in buildings with fireresistive construction, in
structures made largely of wood, in large fully staffed institutions, and in small institutions
with limited resources. Fires have broken out in cultural resource properties during the day
when they were open and filled with people and at night when they were closed.
B.2 Museums.
Between 1980 and 1998 an average of 86 museum fires occurred per year, resulting in an
annual average loss of $1.9 million in property damage, reported to U.S. fire departments.
(This statistic refers to a whole building classified as a museum, including art galleries,
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aquariums, and planetariums, not individual museum rooms.) Table B.2 shows the major
causes of these fires. Experience shows that the risk of fire is increased when a facility is
being renovated or when a new exhibit is being installed.

Table B.2 Major Causes of Structural Fires in U.S. Museums and Art Galleries, 1980–1998 (Ann
Averages)
Fires
Major Cause
Electrical distribution
Incendiary or suspicious
Other equipment
Open flame, ember, or
torch
Heating equipment
Smoking materials
Cooking equipment
Exposure (to other hostile
fire)
Natural causes
Appliance, tool, or air
conditioning
Other heat source
Child playing

Civilian Deaths
No. of
Deaths
Percent
0
NA
0
NA
0
NA
0
NA

Civilian Injuries
No. of
Injuries
Percent
0
22.3
0
0.0
0
6.1
0
14.3

Percent
24.6
18.3
10.9
9.1

7
6
6
4

8.0
7.5
7.1
4.3

0
0
0
0

NA
NA
NA
NA

0
0
0
0

19.9
0.0
0.0
0.0

$500,800
$12,700
$24,800
$51,600

4
3

4.1
3.5

0
0

NA
NA

0
0

0.0
30.8

$21,800
$1,900

1
1

1.7
0.7

0
0

NA
NA

0
0

6.5
0.0

$4,600

NA

1

100

$1,954,800

Total
86
100.0
0
Source: National estimates based on NFIRS and NFPA surveys.

Table B.2 shows the causes of structure fires in museums or art galleries. These are fires
reported to U.S. municipal fire departments and so exclude fires reported only to federal or
state agencies or industrial fire brigades. Fires, civilian deaths, and civilian injuries are
expressed to the nearest 1, and property damage is rounded to the nearest hundred dollars.
Sums may not equal totals due to rounding. Property damage figures have not been adjusted
for inflation. The 12 major cause categories are based on a hierarchy developed by the U.S.
Fire Administration. Fires in which the cause was unknown were allocated proportionally
among fires of known cause.
B.2.1 Why Museum Fires Spread. The museum fires briefly described in B.2.2 illustrate
one or more of the conditions under which a fire will spread beyond its area of origin and
why resultant damage can be extensive. First and foremost is the absence of sprinklers or
other means of automatic protection. Second, and almost equally important, is the lack of
adequate compartmentation (or subdivision of areas) where there is a continuity of
combustibles. A third condition is the delay in discovering and reporting the fire. The first
moments following ignition can be critical, because it frequently takes only a few minutes for
a small fire to grow. In the absence of automatic fire detection or protection, discovery of a
fire might be left to chance, possibly by a passerby or neighbor. At that point, a fire could be
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Direct Property D

No. of
Fires
21
16
9
8

Loss
$532,300
$502,200
$263,600
$38,400

so well established that loss to the museum will inevitably be substantial.
B.2.2 Illustrative Fires. The following descriptions of fires illustrate some of the more
common sources of ignition, factors contributing to the prompt extinguishment or spread of
the fire, and the enormity of the losses suffered when protection is not provided. It is
important to note that every museum cited was located in close proximity to a highly trained
fire department that responded promptly upon notification of the fire.
B.2.2.1 National Museum of Natural History (Smithsonian Institution), Washington,
DC, January 22, 1989. A scientist mistakenly turned on a hotplate as he left his laboratory.
A smoke detector alarm was later received in the museum's control room, and a security
officer was immediately dispatched to the room. In the two minutes it took for him to arrive
at the lab, a single sprinkler had been actuated and extinguished the fire. Total loss was under
$1000.
B.2.2.2 Fort Hill–John C. Calhoun Shrine, Clemson, SC, May 30, 1988. Criminals used
gasoline to set fire to this 185yearold home (museum) to create a diversion while they
burglarized a jewelry store. The museum had been equipped with a sprinkler system in 1968.
Three sprinklers operated (one outside and two inside) to extinguish the fire before the fire
department arrived. Less than 1 percent of the museum and its contents were damaged by
fire or water.
B.2.2.3 Louisiana State Museum (The Cabildo), New Orleans, LA, May 11, 1988.
During exterior renovation work on one of this country's most historic buildings, it is
believed a torch being used to solder a copper downspout ignited the combustible felt paper
or wood in the roof. The fire apparently entered the attic and burned unnoticed for some
time before being detected by smoke detectors on the floor below. Notification to the fire
department was not automatic and was finally made by a passerby on the street who noticed
smoke. Despite heroic efforts by the fire department, the attic, third floor (which was used
for collection storage), and the roof were lost to fire, and there was significant smoke and
water damage to the floors below. An estimated 500,000 gallons of water were used to
control this fire. The fire chief in charge stated that if the museum had been protected by a
sprinkler system only two sprinklers would probably have been necessary to control or
extinguish this fire. Loss was $5 million.
B.2.2.4 Huntington Gallery, San Marino, CA, October 17, 1985. While this art gallery
was protected by both smoke and heat detectors, none was installed in the elevator shaft
where a fire of electrical origin is thought to have burned for some time before bursting out
onto the first floor. As the outside air hit the fire source, a fireball was created that traveled
60 to 70 feet down the corridor, totally destroying a painting done in 1777. Loss was $1.5
million.
B.2.2.5 Byer Museum of Art, Evanston, IL, December 31, 1984. A fire of electrical origin
is believed to have originated between the walls on the first floor of this threestory building.
The fire apparently burned within the walls for some time before bursting through into the
museum. For an unknown reason, the smoke detection system did not operate. The fire
totally destroyed the upper two floors and roof and caused extensive water damage to the
first floor. Loss was $3 million.
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B.2.2.6 Museum of Modern Art, Rio de Janeiro, Brazil, July 8, 1978. Watchmen
discovered a fire in this concrete and glass building about 4 a.m. The museum had no
automatic fire detection or suppression systems and no interior fire barriers. It also had no
emergency plan. The fire probably started from a cigarette or defective wiring in an
improvised room used for a show a few hours earlier. Spreading through flammable ceilings
and partitions, within 30 minutes it destroyed 90 percent of the museum's permanent
collection (about 1000 works of art) and the paintings borrowed for special exhibition. It
would appear that the delay in alarm, the large amount of combustibles, and the lack of an
automatic fire suppression system contributed to the large loss.
B.2.2.7 San Diego Aerospace Museum, San Diego, CA, February 22, 1978. The museum
and the International Aerospace Hall of Fame occupied an old wood and stucco exposition
building without automatic fire detection or suppression systems. Workers in a neighboring
structure reported a fire at 8:13 p.m., apparently set by two arsonists seen running away. The
fire department dispatched 14 units comprising 83 of its personnel. The first unit arrived at
8:17 p.m. but was unable to save the building or its contents. Only a specimen of moon rock
survived, having been stored overnight in a fireresistive safe. Loss to the building was $15
million. Loss to the museum was 40 planes, many historic specimens and irreplaceable
documents, and an aviation library valued at $1 million; loss to the Hall of Fame included all
its portraits and memorabilia.
B.2.2.8 National Museum of American History (Smithsonian Institution), Washington,
DC, September 30, 1970. A fire reported at 5:05 a.m. destroyed a combustible computer
exhibit and damaged the Hall of Numismatics. None of the historic collections of coins and
stamps was damaged. The fire walls worked well, but the museum had no automatic fire
suppression systems. Water used in fighting the fire caused some damage to the exhibit floor
below. Smoke damaged offices and storerooms on two floors above. The cause was
probably an electrical short circuit in the exhibit. Loss was over $1 million.
B.2.2.9 Henry Ford Museum, Dearborn, MI, August 9, 1970. A fire started in a dressing
room, possibly from an overheated haircurling iron. Flames quickly spread through several
historic shops reconstructed of wood and a section of agricultural and crafts displays.
Excessive combustible storage behind the exhibits aided fire spread in the unsprinklered,
undivided, onestory, fireresistive main exhibit hall, of which about 22,296 m2 (240,000 ft2)
burned. Fire doors that employees kept wet with twentyfive 9.5 L (2 ½ gal) water
extinguishers prevented the fire from reaching the small museum theater. Loss was over $2
million.
B.2.2.10 Museum of Modern Art, New York City, April 15, 1958. Workers repainting
the secondfloor galleries and enlarging the airconditioning system failed to observe fire
safety precautions. They smoked on the job while using nonflameproofed drop cloths, went
to lunch leaving paint cans open, and tied stairway doors open for convenience in moving
equipment. During the noon hour, a worker saw a small fire in a drop cloth and called for
help. A museum guard brought a hand extinguisher, and they tried to put out the blaze
before turning in an alarm. The fire quickly spread to the cans of paint, untreated wood
scaffolding, and combustible gallery partitions. Thick smoke poured into the clustered
stairwells. Finally, someone pulled the building alarm and the separate alarm with direct
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connections to the fire and police departments. More than 500 people in the museum had
considerable difficulty escaping. The smokefilled stairways and elevator shaft delayed fire
fighters in locating the fire. The fire was brought under control two hours after the alarm was
given but not before one person was killed, 33 were injured, two major paintings were
destroyed (including a Monet masterpiece), and seven were severely damaged. Property loss
was $700,000.
B.3 Library Fires.
While libraries generally have a good record of fire prevention, they house high fuel loads
that can result in severe, even catastrophic losses when ignition occurs and adequate fire
protection is not provided. Fires occur in libraries worldwide with considerable frequency
and serious results. From 1980 through 1997, an average of 198 library fires per year,
resulting in an annual average loss of $4.7 million in property damage, were reported to U.S.
fire departments. [See Table B.3.1(a) and Table B.5.]
B.3.1 Why Library Fires Spread. Fires have occurred in libraries of many different types
and from a wide variety of causes. [See Table B.3.1(b).] Serious damage has occurred in
buildings of fireresistive as well as combustible construction. Fires occur in libraries
worldwide with considerable frequency and serious results.
Table B.3.1(a) Structural Fires in U.S. Libraries by Year,
1980–1997

Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

No. of Fires
386
266
276
194
238
279
206
197
150
151
171
175
158
124
144
131
182
140

No. of Civilian No. of Civilian
Injuries
Deaths
0
0
0
0
0
0
0
0
0
3
0
0
0
5
0
0
0
0
0
0
0
2
0
0
0
1
0
0
0
0
0
0
0
2
0
0

Annual
198
0
1
Average
Source: National estimates based on NFIRS and NFPA surveys.
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Direct
Property
Damage
$2,170,700
$215,000
$13,864,000
$3,557,000
$225,000
$1,424,000
$42,859,000
$15,163,000
$482,000
$1,916,000
$679,000
$118,000
$1,940,000
$2,264,000
$170,000
$927,000
$1,187,000
$341,000
$4,972,000

Table B.3.1(a) Structural Fires in U.S. Libraries by Year,
1980–1997

Year

No. of Fires

Direct
Property
Damage

No. of Civilian No. of Civilian
Injuries
Deaths

Table B.3.1(b) Major Causes of Structural Fires in U.S. Libraries, 1980–1998 (Annual Averages)
Fires

Civilian Deaths
No. of
Deaths
Percent
0
NA
0
NA
0
NA
0
NA

Civilian Injuries
No. of
Injuries
Percent
0
24.5
0
10.0
0
0.0
0
10.3

Direct Property Dam

No. of
Fires
78
38
16
12

Percent
40.0
19.6
8.3
6.2

11
11
8
7

5.9
5.7
4.0
3.8

0
0
0
0

NA
NA
NA
NA

0
0
0
0

11.4
32.5
0.0
11.4

$65,300
$143,200
$14,900
$31,200

5
4
3

2.3
2.0
1.3

0
0
0

NA
NA
NA

0
0
0

0.0
0.0
0.0

$56,600
$30,900
$78,100

2

0.9

0

NA

0

0.0

$300

Total
195
100.0
0
NA
Source: National estimates based on NFIRS and NFPA surveys.

1

100.0

$4,754,400

Major Cause
Incendiary or suspicious
Electrical distribution
Other equipment
Open flame, ember, or
torch
Smoking materials
Heating equipment
Cooking equipment
Appliance, tool, or air
conditioning
Child playing
Natural causes
Exposure (to other
hostile fire)
Other heat source

Loss
$4,018,200
$281,400
$16,700
$17,800

Table B.3.1(a) and Table B.3.1(b) show the causes of structure fires in libraries. These are
fires reported to U.S. municipal fire departments and so exclude fires reported only to federal
or state agencies or industrial fire brigades. Fires, civilian deaths, and civilian injuries are
expressed to the nearest 1, and property damage is rounded to the nearest hundred dollars.
Sums might not equal totals due to rounding. Property damage figures have not been
adjusted for inflation. The 12 major cause categories in Table B.3.1(b) are based on a
hierarchy developed by the U.S. Fire Administration. Fires in which the cause was unknown
were allocated proportionally among fires of known cause.
B.3.2 Illustrative Fires. The following examples were chosen to illustrate the many ways in
which library fires have started and spread and the great destruction they have caused. In
these fires alone, tens of millions of valuable books, recordings, and other media have been
needlessly lost to fire. Damage has been directly proportional to the promptness of
discovery, the transmission of an alarm, the availability of automatic fire suppression, and the
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amount of combustibles in the fire area. The total situation can be such that even the most
proficient firefighting service will be unable to cope with it, as evidenced by the great losses
in the Jewish Theological Seminary Library fire, the Temple University Law Library fire, and
the Los Angeles Central Public Library fires. In contrast, the examples of fires in protected
facilities demonstrate the benefits of providing suitable fire protection systems.
B.3.2.1 Libraries Without Automatic Fire Protection Systems. Factors common to the
most destructive library fires are arson, delayed discovery, delayed reporting, and the
absence of any automatic suppression or detection capability. Some typical fires involving
one or more of these factors are listed, including three disasters that tested the resources of
three of our largest cities (Los Angeles, New York City, and San Diego).
B.3.2.1.1 Linkoping City Library, Linkoping, Sweden, September 20, 1996. This
important city library was largely destroyed by a fire that appeared to have been set
deliberately at 11:00 p.m. in the immigrants' information office, which was located in the
same building. Six hundred people attending a conference escaped safely. Within 20 minutes,
the building was fully involved. The fire services were sparing in their use of water in order
to prevent water from entering the basement storage areas where the manuscript collections
were located. Most of those collections were saved, although about 70,000 books were lost.
B.3.2.1.2 Virginia Library, Hampton, VA, July 1996. At about 10:00 p.m., an occupant
of a dormitory in an adjacent structure notified the fire department of a fire on the roof of a
structure containing a library and a linen exchange. The onestory building of ordinary
construction covered an area of 25,602 ft2. Walls were block, the floor framing was
concrete, the roof framing and deck were wood, and the roof was covered by builtup tar
and gravel. The building had two ceilings. The property was closed for the night.
Arriving fire fighters found smoke coming from the structure's roof. An investigation
revealed that an unknown person had intentionally ignited ordinary combustibles in a rear
storage room. Holes in the lower ceiling allowed the fire to spread to the area between the
roof and the original ceiling. A brisk wind fanned the fire throughout the building. It is
believed that the fire burned for approximately 10 minutes before it was detected. Automatic
heat detectors were present in the library and the linen exchange office but not in the room
where the fire started. They were not actuated. No suppression system was present. The
structure and contents were destroyed. Two vehicles parked nearby were also damaged by
radiant heat. Total direct property damage was estimated at $4,500,000. No injuries were
reported.
B.3.2.1.3 Carrington City Library, Carrington City, ND, November 5, 1994. An arson
fire destroyed the building and its contents, valued at more than $200,000. Only half of that
amount was covered by insurance. The library's entire collection of nearly 13,500 books had
to be discarded, with the exception of about 300 books that were in circulation at the time of
the fire.
B.3.2.1.4 Norwich Central Library, Norwich, England, August 1, 1994. Fire destroyed
more than 350,000 books, with many priceless manuscripts, some dating to the 11th century,
suffering water damage from fire fighter hose streams. The fire is believed to have started as
a result of faulty wiring in a bookcase. The collections contain more than two million
documents, including cathedral records dating back to 1090. The London Daily Telegraph
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reported, “Norwich refurbished its 31yearold library earlier this year [1994] but decided
not to install a sprinkler system, fearing it would cause too much damage if there was a fire.”
Even though the library was located adjacent to the city's main fire station, the fire was out
of control by the time the fire department arrived.
B.3.2.1.5 Grand Canyon Community Library, Grand Canyon Village, AZ, March 18,
1994. A 9 a.m. fire destroyed around 14,000 books in a building that had been listed on the
National Register of Historic Places. Only 500 books that were in circulation at the time of
the fire were not destroyed. Cause of the fire was not reported. Loss was estimated at over
$1 million.
B.3.2.1.6 Dakota County Library Branch, Hastings, MN, June 4, 1993. An arson fire
involving a juvenile destroyed the entire library collection of 73,500 books and caused
$300,000 damage to the building. Damage to books and library furnishings were estimated at
more than $1 million. A passing motorist reported the fire at 4:30 a.m. The building had no
automatic fire detection or suppression systems because it was considered “up to code”
when it was constructed in 1964.
B.3.2.1.7 Rio Vista Library, Rio Vista, CA, January 16, 1993. A fire caused by
combustible materials left near a radiator heater when staff departed at 5 p.m destroyed the
library's total collection of 32,000 books and the historic building that housed them. Persons
attending a meeting in a secondfloor room discovered the fire at 10:15 p.m. Losses were
estimated at $1.3 million.
B.3.2.1.8 Calgary Public Library, Thornhill Branch, Calgary, Alberta, Canada, April
1, 1990. Fire fighters were called to an arson fire in a building that housed the library and a
Calgary social and health services office at 4:30 a.m. Initial estimates of $1 million in losses
were subsequently reduced by more than half when it was determined that of 60,000 books
damaged in the fire, more than 80 percent could be salvaged. These were mostly
smokedamaged books that could be cleaned.
B.3.2.1.9 Nellie McClung Public Library, Victoria, British Columbia, Canada,
December 4, 1989. Fire was discovered shortly after midnight by a passing police patrol and
was first suspected to be arson because of the explosive pace of fire development. Arson was
subsequently ruled out because no trace of forced entry or use of flammable liquid
accelerants was found. The 13yearold building was gutted, and 34,000 books were
destroyed. It took the fire fighters 45 minutes to control the fire and five hours to fully
extinguish it. The fire caused damage in the range of $1 million to $2 million to the library
and its collections. It was reported that the library only had automatic sprinkler protection in
the boiler room.
B.3.2.1.10 Joliet Public Library, Joliet, IL, April 19, 1989. About 9:45 p.m., two flaming
Molotov cocktails were hurled from the alley through a window in the children's wing. Two
arson incidents in Joliet school libraries — one earlier in the week and one a month and a half
earlier — preceded this incident. The fire resulted in smoke and water damage throughout
the building but caused only minor damage to the structure. All the children's collections
were lost, and damage to the library reached an estimated $1.3 million.
B.3.2.1.11 Library of USSR Academy of Science, Leningrad, Russia, February 14,
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1988. A fire that started as a result of an electrical defect in a newspaper collection storage
room of this great library burned for 2 hours unnoticed because the detection system failed.
Forty brigades then pumped water into the flames for the next 19 hours. Soviet journalists
described the fire as paralleling the Chernobyl nuclear catastrophe. Destroyed by fire were
400,000 volumes of rare or unique works; another 3.6 million books were water soaked. As
Pravda reported, “The disaster could well have been prevented.”
B.3.2.1.12 Los Angeles Central Public Library, Los Angeles, CA.
B.3.2.1.12.1 April 29, 1986. An arsonist set a fire on tier 5 in the multitier book stacks at
10:40 a.m., when there were 400 persons in the library. A detection system gave immediate
notice of the fire to a security officer, and the fire department was called. The security officer
responded to tier 6 as indicated by the smoke detection annunciator panel but found no fire
there at that time. The “deck slits” had not been sealed with smoke barriers (see 16.4.10.3.3)
when the smoke detection system was installed, because they were still needed for book
stack ventilation. As a result, the opportunity was lost for occupant extinguishment while the
fire was small. Time available for occupant action was probably very short because, typical
of fires in multitier book stacks without automatic sprinkler protection, vertical fire spread
through the open deck slits would have been very rapid — possibly less than 10 minutes
from tier 5 to the top tier in the book stack (tier 8). The fire department response was
prompt, but the fire proved one of the most difficult Los Angeles had ever seen, and it was
not until 7 ½ hours later that it was declared under control. More than 400,000 items were
destroyed, and 700,000 wet books were placed in freezer warehouses to await eventual
restoration. Damage to the reinforced concrete building structure and its historic fabric was
extensive and significant. The senior fire service officer, Chief Donald Manning, said, “If it
had been sprinklered, we might have had a few hundred books damaged; we might have had
a few thousand dollars damage.” (See Isner, “Investigation Report,” in NFPA Fire Journal,
March/April 1987.)
B.3.2.1.12.2 September 3, 1986. A second incendiary fire, started in a stack of papers,
struck the Central Library, causing $2 million damage to music collections. The public had
been excluded from the building since the April 1986 fire, and only staff members and
security people were there.
B.3.2.1.12.3 October 11, 1988. A third fire resulted when hot metal from welding
operations on the third floor dropped down a chute into scrap lumber in the basement.
Damage was limited to smudging of the elegant murals that had been cleaned after the 1986
fires at a cost of $500,000. The fire fighters put down the flames in 30 minutes. Plans for the
expansion and remodeling of the library include complete automatic sprinkler protection.
B.3.2.1.13 Hollywood Regional Library, Hollywood, CA, May 2, 1982. Vandals broke
into the library during the night and set it on fire. There were neither sprinklers nor automatic
detection equipment. The destruction was almost total, and the loss amounted to more than
$5 million. A new building replacing this library was dedicated in June 1986 with the design
incorporating modern protection systems (i.e., automatic suppression and detection).
B.3.2.1.14 San Diego Aerospace Museum and Library, San Diego, CA, February 22,
1978. A fire of incendiary origin destroyed the museum and library. The loss, estimated at
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$16.3 million, included artifacts, works of art, photographs, and the Prudden Collection of
10,000 volumes. At the time of the fire, the 62yearold structure was undergoing
reconstruction, which involved replacement of exterior cement plaster. During this operation
the underlying plywood used in the construction was exposed, and the fire was set in the
plywood. The building had neither sprinklers nor automatic fire detection systems.
B.3.2.1.15 Ceres Public Library, Ceres, CA, August 14, 1977. The Gondring Library and
several adjacent offices were destroyed in a fire that developed when two youths dropped a
paper match into a book return slot. The library loss was approximately $230,000. There
were neither sprinklers nor automatic fire detection equipment.
B.3.2.1.16 University of Toronto Engineering Library, Toronto, Ontario, February
1977. A fire of undetermined origin in the Sir Sandford Fleming Building caused severe
damage to the Engineering Library collections and to the building. The building loss was
estimated at $5.85 million and the cost of repairs or replacement of books at $700,000.
There were no sprinklers in the building. A detection system sent signals, but because alarm
circuits were being tested during the night, the signals were confused, and a delayed response
resulted.
B.3.2.1.17 Smith College Library, Northampton, MA, October 21, 1975. A fire of
electrical origin damaged the reference room of the Neilson Library. Damage to the interior
finish and furnishings and the loss of a considerable number of books was estimated at
$342,000. Some areas of the library were equipped with automatic sprinklers and smoke
detection systems, but the reference room was unprotected.
B.3.2.1.18 Temple University Charles Klein Law Library, Pennsylvania, PA, July
1972. A fire originating in an office area gutted the Charles Klein Law Library and caused
extensive damage to the collections. There were neither sprinklers nor automatic detection
equipment, and a passerby reported the fire at 1:45 p.m. The fire department attacked the
fire and subdued it in 90 minutes, pouring water into the building at the rate of 41,635 L/min
(11,000 gpm) at one point. Salvage of wet books held the damage to collections at $1.72
million, while the total loss was estimated at $5 million. (See Willey, “Investigation Report,”
in NFPA Fire Journal, November 1972.)
B.3.2.1.19 Jewish Theological Seminary Library, New York City, April 1966.
Employees fought an incendiary fire on the 10th floor of a 12story tower for 20 minutes
before calling the fire department. There were no automatic systems for detection or
suppression of fire. The loss was estimated at $8.18 million and included irreplaceable books
and manuscripts.
B.3.2.1.20 Michigan State Library and Office Building, Lansing, MI, February 8–13,
1951. An incendiary fire burned for five days, resulting in a loss of $2.85 million and two
floors of the building that could not be salvaged.
B.3.2.1.21 University of Michigan, Department of Government Library, Ann Arbor,
MI, June 6, 1950. A daytime fire set by a faculty member resulted in a $637,000 loss.
B.3.2.2 Representative Fires in Libraries with Automatic Fire Protection Systems.
B.3.2.2.1 Broward County Main Library, Fort Lauderdale, FL, March 23, 1993. The
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automatic sprinkler system contained a fire in a firstfloor trash room at about 9:57 p.m. on a
Sunday. Investigators believe a carelessly discarded cigarette caused the fire. Excess trash
from a weekend special event in the library contributed to the severity of the fire. Portions of
the first floor were damaged, including security and delivery offices and storage rooms.
Some library materials in those areas were also damaged.
B.3.2.2.2 South Bend Public Library, South Bend, IN, October 28, 1992. A fire that
started in an elevator shaft during the unoccupied early morning hours spread into a
mezzanine area, but damage to the building was minimal. The sprinkler system was credited
with containing the fire and preventing it from extending into library collection materials. An
alarm to the fire department from the building was delayed because the fire detection systems
were still not connected more than two weeks after dedication ceremonies for the renovated
and expanded building. The fire department found the fire nearly extinguished by the
automatic sprinkler system. Damage was limited to smoke, carpet, elevator and elevator
shaft, and glass windows to the main entrance door and rooftop skylights.
B.3.2.2.3 BaileyHowe Library, University of Vermont, Burlington, VT, March 21,
1990. Staff arriving at 7:30 a.m. smelled an electrical burning odor. An electrical fault ignited
the fabric wrapping on an air supply duct in the air return plenum above the suspended
ceiling. By the time the source of the smoke was discovered, the fire had burned itself out.
At the time of the fire there was no interconnection between the automatic smoke detection
system and the air handling system to shut it down upon detection of smoke. Damage to the
library was limited to the effects of the smoke and the removal of parts of the ceiling. Final
cost to the institution was $105,965. The library reopened two days later, and the most
affected part of the building was offlimits to students for the balance of that spring semester.
An automatic sprinkler system was retrofitted to the building in 1981, but it was below the
suspended ceiling.
B.3.2.2.4 Saint Joseph State Hospital, Saint Joseph, MO, July 31, 1982. Fire of
incendiary origin in the second floor library of this threestory medical care facility was
controlled with the operation of two automatic sprinklers. The minimal damage was confined
to the room of origin.
B.3.2.2.5 University of Utah, Salt Lake City, UT, December 17, 1981. Fire resulting from
an overheated slide projector in the basement of the Eccles Health Sciences Library was
extinguished with the operation of two automatic sprinklers. Notification of the public fire
department was prompt through the action of smoke detectors. An estimated loss of $2600
was confined for the most part to visual aid equipment.
B.3.2.2.6 New York University Library, New York City, January 1965. Fire in a library
book stack was extinguished with the operation of one automatic sprinkler. Total loss was
approximately $7000.
B.3.2.2.7 New York University Library, New York City, February 1951. Fire in the
book stacks of a 10story, completely sprinklered, fireresistive building was extinguished
with the operation of one sprinkler. Total loss was approximately $1000.
B.3.2.3 Note that in the last four fires described in B.3.2.2, sprinkler operation was credited
for prompt control and extinguishment with minimal damage. Many similar incidents have
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occurred without attracting public notice.
B.3.3 Causes and Prevention of Library Fires.
B.3.3.1 Incendiarism.
B.3.3.1.1 The deliberate setting of fires has been identified as the cause of most fires in
libraries in the last 50 years, accounting for as many as 80 percent of all library fires. The
average annual fire loss due to incendiary or suspicious causes between 1980 and 1998
exceeded $4 million. [See Table B.3.1(b).]
B.3.3.1.2 The disgruntled or unstable employee or patron can be the most difficult type of
fire setter to recognize. Physically strengthening doors and windows, improving security, and
installing intrusion alarms to make unauthorized entry and vandalism difficult can defeat
vandals who break in while the library is closed. Those fire setters who place burning
materials in book returns can be turned away simply by improving the book return or
eliminating it in favor of an outside receiving bin, something that thousands of libraries have
done in recent years. See Morris, Library Disaster Preparedness Handbook.
B.3.3.2 Control of Ignition Sources.
B.3.3.2.1 After incendiarism, the most common causes of fire in libraries involve the failure
to control the ignition sources that are inherent in building operations (e.g., heating systems,
electrical faults, hot work of contractors in construction and remodeling, heating systems,
and lightning). Each of these categories has produced destructive fires in recent years.
Another common cause of fire is the exposure fire that spreads to the library from an
adjacent building or another occupancy in the same building.
B.3.3.2.2 These causes suggest preventive programs to minimize fire damage. Electrical
wiring and appliances require proper installation and maintenance. Openflame devices
should be permitted only on the basis of written authorization signed by the responsible
management official after evaluation of the risks and prescribing of specific protective
measures are included as conditions of the authorization. Contractors must be held by
contract specifications to stringent discipline in protecting cutting and welding operations, a
prolific source of fires, and in other hot work. Standard lightning protection should be
provided as well.
B.3.3.2.3 Chapter 16 in Section 13 of the NFPA's Fire Protection Handbook (19th edition)
provides guidance for control of ignition sources in library collections.
B.3.3.3 Control of Fuel. A fire prevention program in the library should provide for control
of fuel as well as of ignition sources. It should include inspections by designated supervisory
persons to maintain good housekeeping and see to the proper removal of combustible trash,
proper storage of flammable materials, and other housekeeping procedures. It should also
acquaint employees with emergency routines for fire: sounding the alarm, calling the fire
department, and using whatever firstaid appliances (e.g., fire extinguishers) might be
available. The program should invite fire service officers into the library for inspection and
orientation.
B.4 Places of Worship.
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Fire losses in places of worship are not a modern phenomenon, nor are the relatively high
proportion of these that are purposely set. Looking back to the Crusades during the Middle
Ages, we find numerous stories of churches and cathedrals being set on fire by opposing
armies. Destruction of the enemy's centers of community and symbols of their religious faith
and culture was found to be a strong factor in weakening their morale and winning the battle.
Today our places of worship remain a target for destructive individuals who wish to attack a
particular social, political, or moral position that the structure represents to them. From 1987
to 1998, according to a recent NFPA study of fires in the United States, an average of 1580
churches, chapels, and synagogues were seriously damaged or destroyed by fire every year,
an average of four properties per day. The annual average for direct property damage was
$44.2 million.
B.4.1 How Fires Have Started in Places of Worship. In addition to fires that have been
purposely set, places of worship are susceptible to the wide variety of common hazards
associated with fires in most properties. A 1980–1998 study by NFPA includes fire loss data
for churches and other places of worship. (See Table B.4.1.) Numerous other fires occurred
in associated occupancies, such as kitchens, schools, orphanages, shelters, and so on, that
were not included in this study.
Table B.4.1 shows the major causes of structure fires in churches, chapels, temples, or
mosques. These are fires reported to U.S. municipal fire departments and so exclude fires
reported only to federal or state agencies or industrial fire brigades. Fires are rounded to the
nearest 10, civilian deaths and civilian injuries are expressed to the nearest 1, and property
damage is rounded to the nearest hundred thousand dollars. Sums may not equal totals due
to rounding. Property damage figures have not been adjusted for inflation. The 12
majorcause categories are based on a hierarchy developed by the U.S. Fire Administration.
Fires in which the cause was unknown were allocated proportionally among fires of known
cause.
Table B.4.1 Major Causes of Structural Fires in Churches, Chapels, Temples, or Mosques,
1980–1998 (Annual Averages)
Fires

Major Cause
Incendiary or
suspicious origin
Electrical distribution
Heating equipment
Open flame, ember,
or torch
Other equipment
Natural causes
Exposure (to other
hostile fire)
Cooking equipment
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Civilian Deaths

Civilian Injuries

Direct Property
Damage (in Millions)

No. of
Fires
510

Percent
32.3

No. of
Deaths
1

Percent
52.3

No. of
Injuries
3

Percent
17.8

Loss
$18.4

230
180
120

14.8
11.7
7.3

0
0
0

0.0
16.0
5.8

2
3
2

13.5
14.3
8.5

$5.8
$5.9
$2.0

110
90
70

7.1
5.5
4.6

0
0
0

0.0
8.3
0.0

5
1
0

25.0
4.6
0.4

$3.6
$4.0
$0.7

70

4.5

0

9.2

1

7.6

$0.4

Table B.4.1 Major Causes of Structural Fires in Churches, Chapels, Temples, or Mosques,
1980–1998 (Annual Averages)
Fires

Major Cause
Appliance, tool, or
air conditioning
Other heat source
Smoking materials
Child playing

No. of
Fires
60
50
40
40

Civilian Deaths

Percent
3.9

No. of
Deaths
0

3.3
2.8
2.4

0
0
0

Civilian Injuries

Direct Property
Damage (in Millions)

Percent
0.0

No. of
Injuries
0

Percent
1.4

Loss
$1.3

0.0
8.5
0.0

1
0
0

3.9
0.9
2.1

$1.2
$0.6
$0.5

18

100.0

$44.2

Total
1,580
100.0
1
100.0
Source: National estimates based on NFIRS and NFPA surveys.

B.4.1.1 Arson. Places of worship are either unoccupied or only partially occupied a large
part of the time. Customarily, many of them are left unlocked at all times; thus, they are
accessible not only to casual worshipers and wellintentioned visitors but also to arsonists,
thieves, and vandals. Arson is the leading cause of fire in places of worship. The best
defenses against arson fires are improved security and access limitations and provision of
automatic sprinkler protection throughout the facility.
B.4.1.2 Electrical Systems. Overloaded, incorrectly installed, and old or damaged electrical
systems are the second most frequent cause of fires in places of worship. Periodic inspections
by an electrical engineer or licensed electrician, in conjunction with the required
selfinspection program, can eliminate most of these losses.
B.4.1.3 Heating Equipment. Proper installation and maintenance of heating equipment
combined with a regular inspection program should substantially reduce losses.
B.4.1.4 Open Flame. Most fires attributed to open flame occur during building repair and
alteration work. Members of the congregation often volunteer assistance in building
alterations and repairs. Where those volunteers possess specialized skills and talents, their
services are of great value. It is important, however, that only fully qualified licensed
professionals perform such tasks as heating, plumbing, and electrical work. For additional
precautions during these operations, refer to Chapter 13. And, of course, unsupervised use
of candles and other open flames outside of renovation work should not be permitted.
B.4.2 Why Fires in Places of Worship Spread. If all fires were confined to their areas of
origin, there would be few major losses. Most buildings comprise a connected series of
compartments. As such, they are inherently fire safe if a fire can be contained to the
compartment of origin. Unfortunately, in places of worship, design, construction, and use
practices create many avenues for fire spread.
B.4.2.1 Building Use.
B.4.2.1.1 One of the primary reasons fires in places of worship generally result in great
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amounts of damage or a total loss of the facility is due to a delay in discovering and reporting
the fire. The ability to detect and begin extinguishment during the first moments following
ignition of a fire is generally critical, because it frequently takes only very few minutes for a
small fire to grow large enough that even a very responsive fire department cannot extinguish
it before major damage has been wrought.
B.4.2.1.2 More than threefourths of fires in places of worship occur while the building is
unoccupied; almost all of them occur in structures lacking automatic sprinkler protection or
automatic fire detection and alarm systems. Nearly half of them happen between 11 p.m. and
7 a.m., when few people pass by the area. These statistics, coupled with simple logic,
highlight the urgency and prudence of providing places of worship with effective fire
detection and protection equipment that automatically notifies the fire department and begins
fire extinguishment.
B.4.2.2 Design and Construction.
B.4.2.2.1 A fire needs only two ingredients to enable it to spread: air and combustible
materials. Most places of worship are provided with both in great abundance. In addition to
delayed detection and alarm, the principal factors affecting the spread of fires in places of
worship are undivided open areas, concealed spaces, combustible construction, combustible
interior finishes, and combustible furnishings. Undivided open areas and concealed spaces
provide air to an incipient fire, and combustible structural parts, finishes, and furnishings
provide fuel. Each of the following accounts of fires illustrates the effect of one or more of
these factors. These accounts demonstrate why fire fighters particularly dislike fires in these
facilities and why places of worship are often said to be “built to burn.”
B.4.2.2.2 Large open areas are traditional and perhaps largely unavoidable, yet there are
ways to minimize their effect. In some cases, for instance, fire separations can be introduced
without altering the essential character of the building or its usefulness for religious
purposes. Doors customarily left open could be kept closed, other unprotected or
inadequately protected floor and wall openings could be more effectively protected,
concealed spaces could be provided with adequate firestopping or fire divisions, and
combustible interior finishes could be replaced with less hazardous, aesthetically acceptable
materials. Very few of the fires reported were in buildings in which such measures had been
taken. This illustrates how rarely fires that are serious enough to be reported occur in places
of worship with such protection.
B.4.2.2.3 A properly designed automatic sprinkler system is the most effective single means
of preventing serious fires. Automatic sprinklers combined with good building design and
fireresistive construction, finishes, and furnishings are the best way to ensure safer places of
worship.
B.4.3 Illustrative Fires in Places of Worship. The following descriptions of fires illustrate
some of the more common sources of ignition, factors contributing to fire spread, and the
enormity of the losses suffered. It is important to note that these destructive fires are not
limited to a particular geographical area or population but occur across the country and in
rural areas as well as big cities. Similarly, these fires do not occur disproportionally in
facilities occupied by a particular religious organization or creed.
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B.4.3.1 Kansas Church, 1999. Workers were using a circular saw with a metal cutting
blade to cut a metal rod that operated several windows on a secondfloor balcony in a church
under renovation, when showering sparks ignited a fire. This type of work qualifies as hot
work per NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and Other
Hot Work. If NFPA 51B had been followed, a fire watch with an extinguisher would have
been established after a hot work permit was issued. The workers tried to extinguish the
blaze, but a short delay in fire department notification and the lack of a standby fire
extinguisher allowed the fire to spread.
The twostory church was of woodframe construction, with stone walls and a slate roof. It
did not have sprinklers or fire detection equipment and was open at the time of the fire.
A worker saw the sparks fall onto several wooden structural members exposed at the
roofline. The wood ignited easily because it suffered from dry rot and termite infestation, and
the fire spread under the roof as workers tried to find water to extinguish it.
Fire fighters, responding to a 911 call from the construction crew at 9:24 a.m., found flames
and smoke coming from the corner of the church roof. A fire department official observed
that no fire extinguisher was on hand. If workers had had access to an extinguisher, it may
have been possible to save the building. Estimated structural loss was reported at $2 million,
with contents loss at $500,000. There were no injuries.
B.4.3.2 Pennsylvania Church, 1998. This twoandahalf story church was constructed of
heavy timber. Its groundfloor area was not reported. The church was closed for the night
when the fire occurred. The church had no automatic suppression system, and its
completecoverage automatic detection system, of unreported type, failed to actuate.
However, at 4:52 a.m., a burglar alarm system actuated and summoned police, who spotted
the fire when they responded. The blaze started in a ceiling/floor assembly over the janitor's
room in the basement when an unreported electrical source ignited wood framing material.
The fire spread to the sanctuary. Two fire fighters were injured. A contributing factor to the
rapid growth of the fire was that the ceiling over the janitor's room collapsed, allowing the
fire to spread through voids in the construction. The loss was $6 million.
B.4.3.3 Wisconsin Church, 1998. A church worker called 911 at 9:19 p.m. to report a fire
in this twostory, wood frame church. The structure measured 61 m × 15 m (200 ft × 50 ft),
and the walls, floor framing, roof framing, and roof deck were wood; the roof was covered
with asphalt shingles. Several volunteers had been attempting to eliminate bees or hornets
from under the eaves. One individual sprayed ether into about 12 joist pockets. In one
pocket, a cigarette lighter was used to create a blowtorch effect with the ether can, with the
intention of burning out the insects. This created a small fireball, which workers attempted to
pat out with their hands. Believing the fire was out, they continued to spray other joists. The
volunteers noticed smoke coming from the roof peak 15 to 20 minutes later. They entered
the church, tore down a piece of suspended ceiling, and found fire in the concealed space.
They tried to put the fire out with several extinguishers. When these efforts were
unsuccessful, the fire department was called.
The extensive use of ether caused the fire to spread quickly and far. Before a significant
interior attack could be launched, fire fighters had to ventilate the building of ether vapors.
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There was about 16 in. of space from the plywood roof deck to the bottom of the joist.
About 14 in. of insulation was in this space, leaving a 2 in. to 3 in. air space above the
insulation and below the plywood. This space acted like a chimney to draw the fire and
fumes toward the peak of this 36 ft tall structure. Fire fighters were able to open a small area
of the roof in an attempt to ventilate the structure and reach the fire, but the fire's rapid
acceleration forced them off the roof before completing the task.
Fire fighters used large exterior streams from ladder trucks and conducted difficult interior
operations in an attempt to control the fire. The fire was shielded from the hose streams by
the roof until the roof burned off. A large interior balcony also shielded the fire and made it
difficult to get water into the ceiling area. Direct property damage to the $1.5 million
structure was estimated at $1 million. Damage to the $250,000 in contents was estimated at
$135,000. No injuries were reported. Smoke alarms were present in the interior of the
structure, but they were not in the roof joist area and did not operate.
B.4.3.4 Texas Church, 1998. At about 4:30 a.m., a motionsensor burglar alarm in this 30
m × 30 m (100 ft × 100 ft), singlestory church sounded at an alarm company and was
relayed to the police station. The police who arrived at the scene notified the fire department
of a fire at the site. The structure had brick veneer, concrete floors, and a metal roof deck
with dropped ceiling. The roof was covered with tar and gravel. The church was closed for
the night. No fire protection systems were present.
Investigators learned that four males, including one juvenile, broke a glass door panel with a
hammer and entered the church. They squirted lighter fluid on the carpet in the hallway
leading to fellowship hall and lit it. This fire was not intense enough to satisfy them, so they
returned, poured gasoline inside the building, and threw Molotov cocktails inside. Direct
property damage to the structure, valued at $1.5 million, was estimated at $165,000.
Damage to the $500,000 in contents was estimated at $135,000. No injuries were reported.
All four suspects pled guilty to charges of arson in a place of worship. Two were sentenced
to federal prison, one to a state prison, and the juvenile to a juvenile facility. Prior to setting
this fire, the perpetrators had spent the night drinking, using drugs, and vandalizing cars and
homes.
B.4.3.5 Illinois Church, 1998. A maintenance worker called 911 at 12:06 p.m. to report a
fire in this twostory church that was undergoing exterior renovations. The church had wood
frame, balloon construction. The walls, roof framing, and roof deck were wood, and the
floors were wood joists. The roof was covered with asphalt shingles.
The worker smelled smoke in the chapel area and found fire inside the wall. He tried to put
out the fire with an extinguisher but was forced back by smoke. A smoke alarm also
sounded, but actuation was delayed because of the fire location. A partial sprinkler system in
the basement was not a factor in the fire.
When fire fighters arrived, they found heavy black smoke coming from the roof and bell
tower. On entering the building, they found heavy fire overhead and were ordered out of the
building.
Workers using a heat gun to strip paint from windows had stopped working at about 11:45
a.m. but left the heat gun plugged in and lying on the scaffolding. Heat from the gun ignited
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wood and/or dust on the scaffolding. The fire quickly traveled through the balloon
construction to the attic and through the common space. Damage to the structure was
estimated at $2 million, and loss to the contents was also estimated at $2 million. Both
represented total losses. One civilian and one fire fighter were injured in this fire.
B.4.3.6 Michigan Church, 1997. A passerby called 911 at 8:25 p.m. to report a fire in this
church. The onestory church measured 13 m × 19 m (42 ft × 62 ft) with an additional entry
section measuring 3.4 m × 6 m (11 ft × 20 ft). It also had a finished basement. Exterior walls
were brick; interior walls were wood and plaster; the floor, roof framing, and roof deck were
wood; and the roof was shingled. No fire protection systems were present.
Arriving fire fighters found smoke showing on all sides. An interior attack was begun, but
due to heavy fire conditions, all personnel were evacuated and fire fighting went to a
defensive mode.
The fire originated in the floor joists under the pulpit, between the finished floor of the
chapel and the finished ceiling of the basement. The only heat source in that area was
electrical wiring, and it appeared that the wiring overheated and ignited floor joints and
subflooring, where the fire burned for quite awhile. The fire spread into the walls, traveled
horizontally across the attic, and vented out the roof. When the fire entered the chapel,
combustible materials, including seating and wood walls, fed it. When the roof collapsed, the
entire first floor was destroyed, and the basement suffered water and smoke damage. Direct
property damage was estimated at $200,000, equal to the total value. No injuries were
reported.
B.4.3.7 Kentucky Church, 1997. At 1:54 a.m., a passerby called 911 to report a fire at this
twostory church of unprotected ordinary construction. The church had brick veneer on the
walls, the floor framing was concrete with tile, the roof framing and deck were wood, and
asphalt shingles covered the roof. The structure had a ground floor area of 232 m2 (2500
ft2). No fire protection systems were present, and the church was closed for the night.
The fire started in a confessional after the thermostat kicked on the heater. The heat spread
to cardboard boxes containing wine. The cardboard ignited, and flames spread to the wood
veneer, curtains, and other items in the confessional. The fire spread upward and outward to
other interior finishes and then spread throughout the church. Heavy winds fanned the fire
after it vented through the roof. The fire caused an estimated $700,000 in direct property
damage. No injuries were reported.
B.4.3.8 Oklahoma Church, 1996. At 4:01 a.m., a passerby called 911 to report a fire in this
onestory frame structure with brick veneer. The structure was 46 m × 15 m (150 ft × 50 ft)
and was closed for the night.
Arriving fire fighters found heavy smoke conditions and fire showing. The west wing was
fully involved, and the fire had vented through the south side of the gable roof. The roof of
the west side collapsed 20 to 30 minutes later. The fire spread to the east section of the
building and that portion of the roof collapsed onto the floor area.
The structure, valued at $225,000, and the contents, valued at $125,000, were totally
destroyed. No injuries were reported.
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An investigation revealed that a window had been broken out, and a glass container filled
with gasoline had been tossed inside the dining room area. The arsonist used a match to light
the gasoline. Two days later, a 35yearold white male was arrested for arson. The suspect
had been arrested for arson twice as a teenager in another state. He was judged incompetent
to stand trial and transferred to a mental hospital. Given the perpetrator's condition, law
enforcement officials felt the crime was not racially motivated, although the church had a
predominantly AfricanAmerican congregation.
B.4.3.9 Minnesota Church, 1996. A passerby notified the fire department of a fire at this
onestory wood frame, balloon construction church. The structure, built in 1961, was 102 ft
long and 60 ft wide. The church had a full basement under it. The school/office area had just
a slab and footings. There were no detection or suppression systems. The church was closed
up about an hour before the fire was reported.
A farmer several miles away saw smoke and flames coming from the church and used his
cellular phone to notify the fire department. When the fire department arrived, they found
heavy fire and smoke coming from the front school addition of the church.
As the fire progressed, the roof of the main church collapsed, the first floor collapsed into
the basement, and the roof on the fellowship hall partially collapsed. The fire department
fought the fire all night. The structure and its contents, valued at $850,000, were totally
destroyed. No injuries were reported.
An investigation revealed that the fire had started in a closet under the balcony when an
electrical outlet and associated wiring shorted out or faulted and ignited the adjacent
combustible material. The fire smoldered in the wall cavity for a long period of time before
spreading to the exterior and then traveled up the wall to the roof.
B.4.3.10 Arizona Church, 1996. At 5:19 a.m. a neighbor called the fire department to
report smoke and flames coming from the church. The structure was 45 m (148 ft) long, 19
m (62 ft) wide, and approximately 10.7 m (35 ft) high at the roof peak. It was brick masonry
construction, with brick masonry walls, concrete slab floor, metal truss roof framing, wood
plank roof deck, and builtup rolled roof covering. The structure was closed at the time.
Investigators found multiple points of origin, including artificial flowers in the hallway
outside the conference room and hymnals scattered in pew areas in the sanctuary. No sign of
forcible entry was found, and it appeared that the front middle doors were not secured at the
time of the fire. Because of the numerous activities in the building, investigators believed it
likely that a door or window could be easily overlooked when locking up. The wood pews,
with upholstered and foam cushioned seats, and books facilitated rapid fire growth and flame
spread. The large uncompartmentalized sanctuary and the stained glass windows allowed the
fire to burn and grow for a significant period of time before the upper windows failed and
flames became visible to the outside.
The incendiary fire caused an estimated $1.2 million in direct property damage to the $6
million structure and $600,000 in damage to the contents, which were valued at $1 million.
No injuries were reported. No automatic detection or suppression systems were present in
the structure. HVAC system fire dampers operated and probably slowed the spread of fire
through the attic space. Draft stops in the attic space above the ceiling ran wall to wall and
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roof to ceiling and also helped slow the fire.
B.4.3.11 Wisconsin Church, 1996. At 3:10 a.m., a passerby notified the fire department of
a possible fire at this brick and heavy timber structure. The threeandahalfstory building
was 24.4 m (80 ft) long and 30.5 m (100 ft) wide. Walls were made of brick and tile, the
floor framing was heavy timber, the roof framing was wood and steel, the roof deck was
wood, and the roof covering was asphalt. No fire protection systems were present, and the
facility was closed for the night.
Arriving fire fighters found the fire in the basement women's room. Fire fighters were able to
knock down most of the fire in the room. However, parts of the ceiling came down and
showed that fire had spread to the next floor, so the fire fighters backed out and went into a
defensive mode.
An investigation revealed that, during the evening's service, two 15yearolds had passed a
note in their confirmation class stating that the church would be burned down by morning.
The girls had used a lighter to light a candle and then had started a fire in some silk flowers
in the powder room. From there, the fire spread up into the false ceiling and extended from
one floor to the next and out through the roof. It also extended to the main worship area
ceiling and caused the ceiling to burn and fall down. People in the area had smelled wood
burning, but assumed it was a fireplace. It is believed that the fire burned for at least 5 hours
before it was discovered.
The structure, valued at $2.6 million, and its contents, valued at $1.9 million, were
completely destroyed. Two fire fighters were injured when they slipped on ice. The two girls
were sentenced to 100 hours of community service to the church, probation for one year,
and $2,000 in restitution to the church.
B.4.3.12 Church, October 1995. A fire that resulted from roofing work being done in
conjunction with a major renovation project destroyed this 103yearold Victorian church,
listed on the National Historic Register. It took 90 fire fighters to bring the blaze under
control. Luckily, the 110 people who were attending meetings inside at the time the fire
started managed to escape unharmed. The loss was total.
B.4.3.13 Church, May 1986. An incendiary fire was started in three places on the church's
wooden benches. The onestory building measured 18.3 m by 30.5 m (60 ft by 100 ft) and
was of mixed construction with brick and concrete walls, wood and metal roof sections, and
both asphalt shingle and builtup roof covering. The building was closed for the night when
fire was discovered and reported by a police patrol at 2:13 a.m. There was no automatic
detection or suppression equipment. There were no injuries. The loss was $2.5 million out of
$2.5 million value.
B.5 When Fire Prevention Fails.
Due to factors beyond the control of even the most effective fire prevention program
(especially programs against incendiarism), the risk of fire is always a distinct possibility, and
any library depending entirely on fire prevention activities will be perpetually at risk of major
disaster. According to Table B.5, nearly half of the fires in U.S. libraries during 1980 to 1997
and more than half of the resulting fire losses occurred during the hours when most libraries
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are either closed or at minimum staffing levels. What determines the fate of the building and
the collections when fire strikes in the middle of the night is the integrity of the structure in
terms of proper design, fireresistive construction, and automatic systems for protection.
Table B.5 shows structure fires in libraries by time of day. These are fires reported to U.S.
municipal fire departments and so exclude fires reported only to federal or state agencies or
industrial fire brigades. Fires, deaths, and injuries are rounded to the nearest 1; direct
property damage is rounded to the nearest thousand dollars. Property damage has not been
adjusted for inflation. Sums might not equal totals due to rounding.
Table B.5 Structural Fires in Libraries by Time of Day, 1980–1997 (Annual
Averages)
No. of Civilian
No. of Civilian
Time of Day
No. of Fires
Deaths
Injuries
Midnight–1:00 a.m.
3
0
0
1:00–2:00 a.m.
3
0
0
2:00–3:00 a.m.
5
0
0
3:00–4:00 a.m.
2
0
0
4:00–5:00 a.m.
2
0
0
5:00–6:00 a.m.
2
0
0
6:00–7:00 a.m.
3
0
0
7:00–8:00 a.m.
4
0
0
8:00–9:00 a.m.
8
0
0
9:00–10:00 a.m.
10
0
0
10:00–11:00 a.m.
11
0
0*
11:00 a.m –noon
11
0
0*
Noon–1:00 p.m.
12
0
0*
1:00–2:00 p.m.
13
0
0*
2:00–3:00 p.m.
11
0
0
3:00–4:00 p.m.
15
0
0
4:00–5:00 p.m.
21
0
0*
5:00–6:00 p.m.
14
0
0
6:00–7:00 p.m.
13
0
0
7:00–8:00 p.m.
9
0
0
8:00–9:00 p.m.
10
0
0
9:00–10:00 p.m.
6
0
0*
10:00–11:00 p.m.
5
0
0
11:00–midnight
6
0
0
Total
198
0
1
Hourly average
11
0
0*
*Not zero, but rounds to zero.
Source: National estimates based on NFIRS and NFPA surveys.

B.5.1 Fire Suppression Systems.
B.5.1.1 Automatic Sprinklers.
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Property
Damage
$5,000
$28,000
$731,000
$924,000
$122,000
$7,000
$9,000
$22,000
$28,000
$18,000
$2,105,000
$19,000
$15,000
$61,000
$152,000
$18,000
$29,000
$64,000
$315,000
$31,000
$23,000
$172,000
$4,000
$70,000
$4,972,000
$276,000

B.5.1.1.1 Automatic sprinklers have proved their value in the reduction of fire losses in
cultural resource institutions. They are designed to perform the following functions:
(1)

Detect fires at the point of origin

(2)

Cause the sounding of alarms

(3)

Control or extinguish the fire

(4)

Summon fire department assistance immediately when connected directly to a central
station, auxiliary, proprietary, or remote station fire alarm system

B.5.1.1.2 Some cultural resource institutions have been reluctant to install automatic
sprinklers for fear of water damage to their collections. Yet in actual fires, the most extensive
water damage has resulted from fire department operations with hose lines. Sprinkler
protection minimizes water damage by placing a small amount of water directly on the fire
and alerting the fire department at the same time. The sprinkler system controls the fire and
reduces the need for a fullscale attack by the fire service. Many important libraries and
museums built since 1970 have incorporated automatic sprinkler systems in the design. Many
others have installed sprinklers to upgrade existing fire protection.
B.5.1.1.3 Some cultural resource institutions prefer preaction systems that can reduce the
possibility of inadvertent sprinkler discharge. [See Table D.3(d), Glossary of Fire
Extinguishing Systems, in Annex D.] Also, water detection systems are available that
provide further protection against extraneous water damage from other sources as well as
the automatic sprinklers. They provide an early warning alarm in the presence of water and
locate the point of water ingress. Such systems should be considered for potentially
floodprone areas such as belowgroundlevel collections, areas not protected against
domestic water accidents, areas near water boilers, or areas in which water pipe or drain
leakage are of concern. In a typical single interlock preaction system, a separate detection
system must activate to release water into the piping system.
B.5.1.1.4 In a library it is desirable to use no more water than is necessary to control or
extinguish the fire. When a fire occurs in an area protected by an automatic sprinkler system,
heat opens the sprinkler or sprinklers nearest the fire. Only those close enough to the fire to
be heated to the operating temperature will discharge water. Records show that 70 percent
of fires in sprinklered buildings have been controlled or extinguished by four sprinklers or
fewer. NFPA 13, Standard for the Installation of Sprinkler Systems, should be followed for
the installation of any sprinkler system, and NFPA 25, Standard for the Inspection, Testing,
and Maintenance of WaterBased Fire Protection Systems, should be used for system
maintenance.
B.5.1.1.5 Where sprinkler systems are retrofitted into existing buildings, system
specifications can call for an air test prior to the system hydrostatic test. Such tests are
typically conducted at 2.8 kPa (40 psi) and can serve to identify missing piping, improperly
connected fittings, or substandard joints that might otherwise result in water damage to the
property.
B.5.1.1.6 Some methods of sprinkler installation require hightemperature brazing that
introduces a potential source of fire ignition. Where automatic sprinklers are installed in
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existing book stacks, only mechanical methods of assembly should be permitted unless
collections are removed.
B.5.1.1.7 A minimum clearance of 0.5 m (18 in.) is generally required between sprinklers
and the top of storage. However, alternative provisions are described in NFPA 13, Standard
for the Installation of Sprinkler Systems, for retrofit design of sprinkler systems in library
stack rooms where shelves are installed continuously from floor to ceiling, for example,
multitier book stacks. (See Annex D for further information on the installation of fire
protection systems.)
B.5.2 Clean Agent Systems.
B.5.2.1 Special fixed systems using a halogenated agent, clean agent, water mist, carbon
dioxide, highexpansion foam, or other extinguishing agents can provide needed protection
for areas where especially valuable contents might be damaged by water. These systems can
be automatically activated by a suitable smoke detection system.
B.5.2.2 Totalflooding, fixed gaseousagent systems depend on achieving and maintaining
the concentration of the agent required for effective extinguishment. Openings in the fire
compartment (e.g., open windows or doors or a ventilation system that continues to operate)
can prevent the achievement of an effective extinguishing concentration. Where a high
reliability of operation is required for protection of highvalue collections, an automatic
sprinkler system in combination with a totalflooding gaseousagent system should be
considered.
B.5.2.3 It is good engineering practice to use totalflooding gaseous systems in combination
with, rather than as an alternative to automatic sprinkler systems. The combination of a
totalflooding gaseous system with an automatic sprinkler system provides a higher
probability of confining fire growth to an area less than that typically covered by the
operation of one sprinkler head [e.g., 9.3 m2 (100 ft2)]. The totalflooding gaseous system
becomes a reliable substitute for manual suppression in the window of time between early
warning detection and sprinkler operation. Human response (i.e., occupant manual
extinguishing action) is the least reliable means of fire suppression, especially considering
periods when the building is not occupied and therefore most vulnerable.
B.5.2.4 Totalflooding carbon dioxide systems are generally prohibited in normally occupied
areas because they create an atmosphere immediately hazardous to life. Where these systems
are installed, the life hazard exposure should be carefully evaluated. Explicit warning
information and instructions for building occupants should be conspicuously posted. Similar
precautions might be required for other special extinguishing systems.
B.5.2.5 The requirements in NFPA 12, Standard on Carbon Dioxide Extinguishing
Systems; NFPA 17, Standard for Dry Chemical Extinguishing Systems; NFPA 11A,
Standard for Medium and HighExpansion Foam Systems; and NFPA 2001, Standard on
Clean Agent Fire Extinguishing Systems, should be followed.

Annex C Reserved
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Annex D Basics of Fire and Fire Protection Systems
This annex is not a part of the requirements of this NFPA document but is included for
informational purposes only.
D.1 Classification of Fires.
Most fires that occur in cultural resource properties can be expected to fall into one or more
of the following categories:
(1)

Class A fires involve ordinary combustible materials, such as paper, wood, and textile
fibers, where a cooling, blanketing, or wetting extinguishing agent is needed.

(2)

Class B fires involve oils, greases, paints, and flammable liquids, where a smothering
or blanketing action is needed for extinguishment.

(3)

Class C fires involve live electrical equipment, where a nonconducting gaseous clean
agent or smothering agent is needed.

D.2 Fire Detection and Alarm Systems.
Technology is available to customize a fire detection system for the particular needs of
specific properties. Early detection of fires affords the opportunity for occupant intervention
and potentially faster response by automatic fire suppression.
D.3 Glossary of Fire Protection Systems.
Table D.3(a), Table D.3(b), Table D.3(c), and Table D.3(d) describe detection, alarm, and
extinguishing systems that are appropriate for use in cultural resource properties. Included
are comments about the intended or optimum applications of each system and
recommendations for system applications. Insofar as possible, nontechnical terminology has
been used so that the information presented can be readily understood by persons who have
been delegated fire safety responsibility.
Table D.3(a) Classification of Fire Detection Systems by Method of Detection
Type
Smoke detection systems
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Description
These systems use devices that respond to the smoke
particles produced by a fire. They operate on the
ionization, photoelectric, cloud chamber, or other smoke
particle analysis principle of operation. Spottype smoke
detectors use either the ionization principle of operation
or the photoelectric principle. Linetype smoke detectors
use the photoelectric principle. Aspirationtype smoke
detectors use either the ionization, photoelectric, cloud
chamber, or other particle analysis principle of operation.

Comments
These systems are intended for early w
are designed for installation in ventilat
NFPA 72, National Fire Al
Properly installed, smoke detectors ca
particles in very early stages of fire in
they are located. The selection of a par
or mixture of detectors should be made
protection specialist and based on build
fireload conditions.

Table D.3(a) Classification of Fire Detection Systems by Method of Detection
Type
Heat detection systems

Description
These systems use heatresponsive devices of either the
spot or line type. They are mounted on exposed ceiling
surfaces or on a sidewall near the ceiling. Heat detectors
are designed to respond when the operating element
reaches a predetermined temperature (fixed temperature
detector), when the temperature rises at a rate exceeding
a predetermined value (rateofrise detector), or when the
temperature of the air surrounding the device reaches a
predetermined level, regardless of the rate of temperature
rise (rate compensation detector).
Some devices incorporate both fixed temperature and
rateofrise detection principles. Spottype detectors are
usually small devices a few inches in diameter. Linetype
detectors are usually lengths of heatsensitive cable or
small bore metal tubing.

Flame detection systems

Comments
These systems are relatively low cost. T
detect small, smoldering fires. Linetyp
be installed in a relatively inconspicuo
taking advantage of ceiling designs an
NFPA 72, National Fire Alarm Code.)
temperature surrounding a fixed tempe
the time it operates usually is considera
the rated temperature, because it takes
to raise the temperature of the operatin
set point. This is called thermal lag
Rate compensation devices compensat
lag and respond more quickly when th
reaches the set point. Given the monet
irreplaceable nature of typical museum
earlywarning, airsamplingtype detec
should be considered for optimum prot
systems are also less conspicuous and m
disruption to architectural integrity.
Proper selection of a particular detecto
of detectors should be made by a fire p
specialist and based on building and fi
conditions.
These systems use devices that respond to radiant energy Because flame detectors are essentially
visible to the human eye (approximately 4000 to 7000
devices, special care should be taken in
angstroms) or to radiant energy outside the range of
application to ensure that their ability t
human vision [usually infrared (IR), ultraviolet (UV), or required area of fire in the zone that is
both]. Flame detectors are sensitive to glowing embers,
will not be unduly compromised by the
coals, or actual flames with energy of sufficient intensity temporary presence of intervening stru
and spectral quality to initiate the detector.
or other opaque objects or materials.
National Fire Alarm Code.)

Table D.3(b) Classification of Fire Alarm Systems by Method of Operation
Type
Local fire alarm system
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Description
This system operates in the protected premises and
is responsive to the operation of a manual fire
alarm box, waterflow in a sprinkler system, or
detection of a fire by a smoke, heat, or
flamedetecting system.

Comments
The main purpose of this type of system is
an evacuation alarm for the occupants of t
Someone must always be present to transm
to fire authorities. (See NFPA 72, Nationa
Code.)

Table D.3(b) Classification of Fire Alarm Systems by Method of Operation
Type
Auxiliary fire alarm system

Central station fire alarm
system

Remote station fire alarm
system

Proprietary fire alarm system

Emergency voice/alarm
communication systems

Description
This system utilizes a standard municipal fire
alarm box to transmit a fire alarm from a protected
property to municipal fire headquarters. The
alarms are received on the same municipal
equipment and are carried over the same
transmission lines as are used to connect fire alarm
boxes located on streets. Operation is initiated by
the local fire detection and alarm system installed
at the protected property.
This type of alarm system connects protected
premises to a privately owned central station,
monitors the connecting lines constantly, and
records any indication of fire, supervisory, or other
trouble signals from the protected premises. When
a signal is received, the central station takes such
action as is required, such as informing the
municipal fire department of a fire or notifying the
police department of intrusion.
This system connects protected premises over
telephone lines to a remote station, such as a fire
station or a police station. It includes a separate
receiver for individual functions being monitored,
such as fire alarm signal or sprinkler waterflow
alarm.
This system serves contiguous or noncontiguous
properties under one ownership from a central
supervising station at the protected property. It is
similar to a central station system but is owned by
the protected property.
This system is used to supplement any of the other
systems listed in this table by permitting voice
communication throughout a building so that
instructions can be given to building occupants.
During a fire emergency, prerecorded messages
can be played, fire department personnel can
transmit live messages, or both.

Comments
Some communities accept thi
others do not. (See NFPA 72, National Fir
Code, and NFPA 1221, Standard for the I
Maintenance, and Use of Emergency Serv
Communications Systems.)

This is a flexible system. It can handle ma
alarms, including trouble within systems a
premises. (See NFPA 72, National Fire Al

See NFPA 72, National Fire Alarm Code

This system requires 24hour attendance a
supervising station. (See NFPA 72, Nation
Alarm Code.)

See NFPA 72, National Fire Alarm Code

Table D.3(c) Classification of Fire Detection and Alarm Systems by Type of Control
Type
Conventional system
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Description
This type of fire detection system utilizes copper wire
to interconnect all initiating devices and signaling
appliances to the fire alarm control panel. The wiring
must be installed in a closedloop fashion for each
zone circuit to ensure proper electrical supervision or
monitoring of the circuit conductors for integrity.

Comments
This is the most common type of fire a
It provides basic alarm, trouble, and su
signal information and is used for sma
mediumsize systems.

Table D.3(c) Classification of Fire Detection and Alarm Systems by Type of Control
Type
Microprocessorbased system

Addressable multiplex system

Description
This system is identical to the conventional system,
with the exception that the fire alarm control panel
has more features available, such as smoke detector
alarm verification and system walk test. Some of
these systems “multiplex” information to their
attached remote annunciators over four conductors,
rather than one conductor per zone.
This system utilizes initiating devices and control
points, each assigned a unique three or fourdigit
number that is the detector's “address.” The fire alarm
control panel's microprocessor is programmed with
this address number. All activity by or affecting the
device is monitored and recorded at the control panel.

Addressable analog multiplex
system

This type of system is identical to the addressable
multiplex system, with the exception that the smoke
and heat detectors connected to the microprocessor
are analog devices.
The analog devices sense the fire signature and
continuously send information to the control panel
microprocessor, which determines the sensitivity,
alarm point, and maintenance window of the analog
device. Accordingly, this system is also called
“intelligent” or “smart.”

Wireless system

This system uses batterypowered initiating devices,
which transmit the alarm or trouble signal to a
receiver/control panel. Each initiating device can be
individually identified by the control panel for
annunciation purposes.

Comments
Most modern systems are microproce
order to provide features desired by ins
owners, and fire departments.

This type of system provides more deta
information about alarm, tro
conditions. Essentially, the system is z
device rather than by an entire floor or
equipment for addressable multiplex sy
more costly, but generally installation
reduced substantially, operations are m
and maintenance is more efficient.
Analog systems provide the maximum
and information that can be obtained f
alarm system. These computerbased s
require sophisticated technical expertis
and service, so this should be consid
design process.
Addressable fire detection systems allo
execution of preprogrammed sensitivit
smoke detectors based on the time of d
the week, ranging from a lowsensitivi
during the period the premi
highsensitivity level when only emplo
present or the protected premise is vac
The battery in each initiating device w
minimum of 1 year but needs to be rep
whenever the initiating device transmi
depletion signal to the control panel. W
systems can be used where it is not pos
feasible to install the electrical cable ne
hardwired systems.

Table D.3(d) Glossary of Fire Extinguishing Systems
Type
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Description

Comments

Table D.3(d) Glossary of Fire Extinguishing Systems
Type
Wetpipe automatic sprinkler
system

Preaction automatic sprinkler
system
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Description
This permanently piped water system is under
pressure and uses heatactuated sprinklers. When a
fire occurs, the sprinklers exposed to the high heat
operate and discharge water individually to control or
extinguish the fire.

Comments
This type of system automatically detec
controls fire. It should not be installed
subject to freezing and might not be th
in spaces where the likelihood of mech
damage to sprinklers or piping is high,
lowceiling areas, and could result in a
discharge of water. Where there is a po
water damage to contents, such as book
art, records, and furnishings,
equipped with mechanically operated o
cycling heads to minimize the amount
discharged (see onoff automatic sprin
In most instances, the operation of onl
sprinkler will control a fire until the ar
fighters. Often the operation of a sprin
will make the use of hose lines by fire
unnecessary, thus reducing the amount
onto the fire and the subsequent amoun
damage. (See NFPA 13, Standard for t
Installation of Sprinkler Systems, and
Standard for Water Tanks for Private F
Protection.)
This system employs automatic sprinklers attached to This system which automatically detec
a piping system containing air that might or might not controls fire, can be installed in areas s
be under pressure, with a supplemental fire detection freezing. It minimizes the accidental d
system installed in the same area as the sprinklers.
water due to mechanical damage to spr
When the fire detection system is actuated by a fire, a piping and thus is useful in areas wher
valve opens allowing water to flow into the sprinkler leaks could pose a hazard to works of a
system piping and to be discharged from any
records, and other materials susceptibl
sprinklers that are opened subsequently by the heat
or destruction by water. However, such
from the fire.
damage is rare; only 1.6 accidental dis
occur per year per 1 million sprinklers
Failure of the actuation system would
operation of the preaction sprinkler sys
by manual operation of the water supp
thus presents a potential failure mode t
the reliability of this system compared
wetpipe systems. Furthermore, the pre
system requires a significantly higher l
regular maintenance, involving additio
failure modes that further reduce its re
relative to wetpipe systems. Most of
watersensitive items can be salvaged f
but no one has found a way to recover
ashes. (See NFPA 13, Standard for the
of Sprinkler Systems, and NFPA 22, St
Water Tanks for Private Fire Protectio

Table D.3(d) Glossary of Fire Extinguishing Systems
Type
Onoff automatic sprinkler
system

Drypipe automatic sprinkler
system

Standpipe and hose system

Clean agent system
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Description
This system is similar to the preaction system, except
that the fire detector operation acts as an electrical
interlock, causing the control valve to open at a
predetermined temperature and close when normal
temperature is restored. If the fire rekindles after its
initial control, the valve reopens, and water again
flows from the opened sprinklers. The valve continues
to open and close in accordance with the temperatures
sensed by the fire detectors.
Another type of onoff system is a standard wetpipe
system with onoff sprinklers. Each individual
sprinkler is equipped with a temperaturesensitive
device that causes the sprinkler to open at a
predetermined temperature and to close automatically
when the temperature at the sprinkler is restored to
normal.
This type of system employs automatic sprinklers
attached to a piping system that contains air under
pressure. When a sprinkler operates, the air pressure
is reduced, thus allowing the drypipe valve to open
and water to flow through any opened sprinklers.

Comments
In addition to the favorable feature of t
wetpipe system, these systems have th
automatically stop the flow of water wh
longer needed, thus eliminating unnec
damage. (See NFPA 13, Sta
Installation of Sprinkler Systems, and
Standard for Water Tanks for Private F
Protection.)

(See the comments for wetpipe automa
system.) This system can protect areas
freezing. Water supply must be in a he
(See NFPA 13, Standard for the Install
Sprinkler Systems, and NFPA 22, Stan
Water Tanks for Private Fire Protectio
This is a piping system in a building to which hoses This system is a desirable complement
are connected for emergency use by building
automatic sprinkler system. Staff must
occupants or the fire department.
use hose effectively. (See NFPA 14, Sta
the Installation of Standpi
This permanently piped system uses a limited, stored This system causes no agent damage to
supply of a gaseous extinguishant under pressure and books, manuscripts, records, paintings
discharge nozzles to totally flood an enclosed space. valuable objects; it also leaves no agen
The extinguishant is released automatically by a
Clean agents are low in toxic
suitable detection system, and fire is extinguished by decomposition of some agents during a
chemical or mechanical means.
be hazardous. Therefore, the fire area s
promptly evacuated when a fire alarm
to agent discharge. Clean agents migh
extinguish deepseated fires in ordinar
combustibles, such as paper and fabric
are effective on surface fires in these m
These systems need special precaution
damaging effects caused by their extrem
release. The highvelocity discharge fr
might be sufficient to dislodge substan
directly in the path. Where carbon diox
are used, personnel should evacuate be
discharge to avoid suffocation.
Standard on Carbon Dioxide Extinguis
Systems; NFPA 12A, Standard on Halo
Extinguishing Systems; and NFPA 200
on Clean Agent Fire Extinguishing Sys

Table D.3(d) Glossary of Fire Extinguishing Systems
Type
Dry chemical system

Highexpansion foam system

Wet chemical extinguishing
system

Fine water mist system

Description
This permanently piped system discharges a dry
chemical from fixed nozzles by means of an expellant
gas. The system either totally floods an enclosed
space or applies the dry chemical directly onto the fire
in a local application. The dry chemical extinguishes
fires by the interaction of the dry chemical particles to
stop the chain reaction that takes place in flame
combustion. The dry chemical is released
mechanically or with a suitable detection system.

Comments
Because this system leaves a powdery d
all exposed surfaces in and around the
protected, it requires cleanup. This typ
provides excellent protection from fire
installed in the ducts and hood over co
equipment such as deep fat fryers, rang
and broilers that could be a source of ig
might not extinguish deepseated fires,
effective on surface fires.
for Dry Chemical Extinguishing System
This fixed extinguishing system generates a foam
Where personnel might be exposed to
agent for total flooding of confined spaces and for
highexpansion foam disch
volumetric displacement of vapor, heat, and smoke. It should be provided to ensure prompt ev
acts on a fire in the following ways:
the area. The discharge of large amoun
(1) Prevents free movement of air
highexpansion foam can inundate per
(2) Reduces the oxygen concentration at the fire
blocking vision, making hearing diffic
(3) Cools
creating discomfort in breathing. It als
(4) Is released automatically by a suitable detection
residue and requires cleanup. Properly
system
highexpansion foam system used in co
with water sprinklers provides more po
control and extinguishment than either
extinguishment system used independe
NFPA 11A, Standard for
HighExpansion Foam Systems.)
This system operates in the same way as halon
This system leaves agent residue that i
systems (see clean agent system), except that it uses a the protection area(s) and requires clea
liquid agent usually released by automatic mechanical excellent for service facilities having
thermal linkage. It is effective for restaurant,
and ducts. (See NFPA 17A, Standard f
commercial, and institutional hoods, plenums, ducts, Chemical Extinguishing Systems.)
and associated cooking appliances.
In general, this piped system or modular, pressurized
container system delivers a fine water mist. Water
droplet size ranges to a maximum 1000

m.

Annex E Resources for Protection of Cultural Resource
Property Projects
This annex is not a part of the requirements of this NFPA document but is included for
informational purposes only.
E.1 Introduction.
A fire protection consultant can be a valuable resource in evaluating the current status of fire
safety for a cultural resource property and in recommending creative solutions to improve
fire safety and achieve fire safety goals. To realize maximum benefit from engaging a fire
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protection consultant, the consultant's qualifications and the client's needs should be properly
matched. The consultant should have qualifications equivalent to member grade in the
Society of Fire Protection Engineers (SFPE).
The consultant's experience should be evaluated, both as a company and as individual
consultant team members, in providing fire protection consulting services to libraries. Other
experience that might also be considered is that for historic buildings or structures and
museums.
The consultant's experience should also be compared with the nature of the work to be
performed and the size of the project being considered. A final factor for evaluation of
experience should be whether the specific team proposed has worked together and the
degree to which the experience is team experience.
Other factors that should be used in evaluating a consultant's qualifications are membership
and participation in organizations such as NFPA; the American Institute of Architects (AIA),
for registered architects; the National Society of Professional Engineers (NSPE), for
registered engineers; and the model building code organizations. Participation on committees
of these organizations is a further measure of the consultant's understanding of library fire
safety issues.
After information has been collected on the fire protection consultant's qualifications,
references should be contacted to determine how the consultant has actually performed on
similar projects.
E.2 NFPA.
National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 021697471.
NFPA publishes this document and related documents on fire protection and will answer
inquiries on documents. The association also conducts educational seminars, studies, and
literature searches for a fee.
NFPA maintains a list of fire protection consultants.
E.3 SFPE.
Society of Fire Protection Engineers, 7315 Wisconsin Avenue, Suite 1225 W, Bethesda, MD
20814.
SFPE is a professional society of fire protection engineers that meets annually, publishes
technical information, conducts technical seminars, and supports local chapters. Members are
located in all parts of the world. Names and addresses of members in a particular geographic
area can be obtained from society headquarters.
E.4 NICET.
National Institute for Certification in Engineering Technologies, 1420 King Street,
Alexandria, VA 22314.
NICET certifies technicians in the following areas of fire protection: automatic sprinkler
system layout; special hazards system layout (i.e., automatic and manual foam water, halon,
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carbon dioxide, and dry chemical systems); and fire detection and alarm systems. People with
a NICET certification can also assist in the selection and use of fire protection systems.
NICET provides certification for four levels of competence in all three of the listed areas of
fire protection.
E.5 UL.
Underwriters Laboratories, 333 Pfingsten Road, Northbrook, IL 60062.
UL has a certification service through which alarm companies can be qualified to issue
certificates stating that installed fire warning systems comply with NFPA standards and are
properly tested and maintained. A list of alarm service companies authorized to issue UL
certificates is available. UL also publishes safety standards and annual directories of labeled
and listed products and fireresistant assemblies.

Annex F Sample Ordinance Adopting NFPA 909
This annex is not a part of the requirements of this NFPA document but is included for
informational purposes only.
F.1
The following sample ordinance is provided to assist a jurisdiction in the adoption of this
code and is not part of this code.
ORDINANCE NO. ____________
An ordinance of the [jurisdiction] adopting the [year] edition of NFPA [document number],
[complete document title], and documents listed in Chapter 2 of that [code, standard];
prescribing regulations governing conditions hazardous to life and property from fire or
explosion; providing for the issuance of permits and collection of fees; repealing Ordinance
No. _______ of the [jurisdiction] and all other ordinances and parts of ordinances in conflict
therewith; providing a penalty; providing a severability clause; and providing for publication;
and providing an effective date.
BE IT ORDAINED BY THE [governing body] OF THE [jurisdiction]:
SECTION 1 That the [complete document title] and documents adopted by Chapter 2, three
(3) copies of which are on file and are open to inspection by the public in the office of the
[jurisdiction's keeper of records] of the [jurisdiction], are hereby adopted and incorporated
into this ordinance as fully as if set out at length herein, and from the date on which this
ordinance shall take effect, the provisions thereof shall be controlling within the limits of the
[jurisdiction]. The same are hereby adopted as the [code, standard] of the [jurisdiction] for
the purpose of prescribing regulations governing conditions hazardous to life and property
from fire or explosion and providing for issuance of permits and collection of fees.
SECTION 2 Any person who shall violate any provision of this code or standard hereby
adopted or fail to comply therewith; or who shall violate or fail to comply with any order
made thereunder; or who shall build in violation of any detailed statement of specifications or
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plans submitted and approved thereunder; or fail to operate in accordance with any
certificate or permit issued thereunder; and from which no appeal has been taken; or who
shall fail to comply with such an order as affirmed or modified by a court of competent
jurisdiction, within the time fixed herein, shall severally for each and every such violation and
noncompliance, respectively, be guilty of a misdemeanor, punishable by a fine of not less
than $ _____ nor more than $_____ or by imprisonment for not less than ______ days nor
more than ______ days or by both such fine and imprisonment. The imposition of one
penalty for any violation shall not excuse the violation or permit it to continue; and all such
persons shall be required to correct or remedy such violations or defects within a reasonable
time; and when not otherwise specified the application of the above penalty shall not be held
to prevent the enforced removal of prohibited conditions. Each day that prohibited
conditions are maintained shall constitute a separate offense.
SECTION 3 Additions, insertions, and changes — that the [year] edition of NFPA
[document number], [complete document title] is amended and changed in the following
respects:
List Amendments
SECTION 4 That ordinance No. _________ of [jurisdiction] entitled [fill in the title of the
ordinance or ordinances in effect at the present time] and all other ordinances or parts of
ordinances in conflict herewith are hereby repealed.
SECTION 5 That if any section, subsection, sentence, clause, or phrase of this ordinance is,
for any reason, held to be invalid or unconstitutional, such decision shall not affect the
validity or constitutionality of the remaining portions of this ordinance. The [governing
body] hereby declares that it would have passed this ordinance, and each section, subsection,
clause, or phrase hereof, irrespective of the fact that any one or more sections, subsections,
sentences, clauses, and phrases be declared unconstitutional.
SECTION 6 That the [jurisdiction's keeper of records] is hereby ordered and directed to
cause this ordinance to be published.
[NOTE: An additional provision may be required to direct the number of times the ordinance
is to be published and to specify that it is to be in a newspaper in general circulation. Posting
may also be required.]
SECTION 7 That this ordinance and the rules, regulations, provisions, requirements, orders,
and matters established and adopted hereby shall take effect and be in full force and effect
[time period] from and after the date of its final passage and adoption.

Annex G Informational References
G.1 Referenced Publications.
The following documents or portions thereof are referenced within this code for
informational purposes only and are thus not part of the requirements of this document
unless also listed in Chapter 2.
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G.1.1 NFPA Publications. National Fire Protection Association, 1 Batterymarch Park,
Quincy, MA 021697471.
NFPA 1, Uniform Fire Code™, 2003 edition.
NFPA 10, Standard for Portable Fire Extinguishers, 2002 edition.
NFPA 11A, Standard for Medium and HighExpansion Foam Systems, 1999 edition.
NFPA 12, Standard on Carbon Dioxide Extinguishing Systems, 2000 edition.
NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems, 2004 edition.
NFPA 13, Standard for the Installation of Sprinkler Systems, 2002 edition.
NFPA 14, Standard for the Installation of Standpipe and Hose Systems, 2003 edition.
NFPA 17, Standard for Dry Chemical Extinguishing Systems, 2002 edition.
NFPA 17A, Standard for Wet Chemical Extinguishing Systems, 2002 edition.
NFPA 22, Standard for Water Tanks for Private Fire Protection, 2003 edition.
NFPA 25, Standard for the Inspection, Testing, and Maintenance of WaterBased Fire
Protection Systems, 2002 edition.
NFPA 40, Standard for the Storage and Handling of Cellulose Nitrate Film, 2001 edition.
NFPA 42, Code for the Storage of Pyroxylin Plastic, 2002 edition.
NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and Other Hot Work,
2003 edition.
NFPA 70B, Recommended Practice for Electrical Equipment Maintenance, 2002 edition.
NFPA 72®, National Fire Alarm Code®, 2002 edition.
NFPA 80, Standard for Fire Doors and Fire Windows, 1999 edition.
NFPA 90A, Standard for the Installation of AirConditioning and Ventilating Systems,
2002 edition.
NFPA 92A, Recommended Practice for SmokeControl Systems, 2000 edition.
NFPA 92B, Standard for Smoke Management Systems in Malls, Atria, and Large Spaces,
2005 edition.
NFPA 101®, Life Safety Code®, 2003 edition.
NFPA 101A, Guide on Alternative Approaches to Life Safety, 2004 edition.
NFPA 204, Standard for Smoke and Heat Venting, 2002 edition.
NFPA 220, Standard on Types of Building Construction, 1999 edition.
NFPA 232, Standard for the Protection of Records, 2000 edition.
NFPA 241, Standard for Safeguarding Construction, Alteration, and Demolition
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Operations, 2004 edition.
NFPA 251, Standard Methods of Tests of Fire Endurance of Building Construction and
Materials, 1999 edition.
NFPA 269, Standard Test Method for Developing Toxic Potency Data for Use in Fire
Hazard Modeling, 2000 edition.
NFPA 550, Guide to the Fire Safety Concepts Tree, 2002 edition.
NFPA 914, Code for Fire Protection of Historic Structures, 2001 edition.
NFPA 1221, Standard for the Installation, Maintenance, and Use of Emergency Services
Communications Systems, 2002 edition.
NFPA 1600, Standard on Disaster/Emergency Management and Business Continuity
Programs, 2004 edition.
NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems, 2004 edition.
Burklin, R. W., and R. G. Purington, Fire Terms: A Guide to Their Meaning and Use, 1980.
Fire Protection Handbook, 19th edition, 1997.
Isner, M. S., “Investigation Report: Fire in Los Angeles Central Library Causes $22 Million
Loss,” NFPA Fire Journal, Vol. 81, No. 2, March/April 1987.
SFPE Engineering Guide to PerformanceBased Fire Protection Analysis and Design of
Buildings, 2000.
Willey, A. E., “Investigation Report: The Charles Klein Law Library Fire,” NFPA Fire
Journal, Vol. 66, No. 6, November 1972.
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Annex H Compact Storage Fire Tests
This annex is not a part of the requirements of this NFPA document but is included for
informational purposes only.
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