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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document
contained herein is one, are developed through a consensus standards development process approved by the
American National Standards Institute. This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use
of, or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or
completeness of any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with
this document. Any certification or other statement of compliance with the requirements of this document shall
not be attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

Text revisions are shaded. A Δ before a section number indicates that words within that section were
deleted and a Δ to the left of a table or figure number indicates a revision to an existing table or
figure. When a chapter was heavily revised, the entire chapter is marked throughout with the Δ
symbol. Where one or more sections were deleted, a • is placed between the remaining sections.
Chapters, annexes, sections, figures, and tables that are new are indicated with an N .

Note that these indicators are a guide. Rearrangement of sections may not be captured in the
markup, but users can view complete revision details in the First and Second Draft Reports located in
the archived revision information section of each code at www.nfpa.org/docinfo. Any subsequent
changes from the NFPA Technical Meeting, Tentative Interim Amendments, and Errata are also
located there.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be
aware that these documents may be superseded at any time by the issuance of a new edition, may be
amended with the issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. It is
intended that through regular revisions and amendments, participants in the NFPA standards
development process consider the then-current and available information on incidents, materials,
technologies, innovations, and methods as these develop over time and that NFPA Standards reflect
this consideration. Therefore, any previous edition of this document no longer represents the current
NFPA Standard on the subject matter addressed. NFPA encourages the use of the most current edition
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to take advantage of current
experience and understanding. An official NFPA Standard at any point in time consists of the current
edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or
corrected by Errata, visit the “Codes & Standards” section at www.nfpa.org.
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ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that these
documents may be superseded at any time by the issuance of a new edition, may be amended with the issuance of Tentative
Interim Amendments (TIAs), or be corrected by Errata. It is intended that through regular revisions and amendments,
participants in the NFPA standards development process consider the then-current and available information on incidents,
materials, technologies, innovations, and methods as these develop over time and that NFPA Standards reflect this
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the
subject matter addressed. NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended
by TIA(s) or Errata] to take advantage of current experience and understanding. An official NFPA Standard at any point in
time consists of the current edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or corrected by Errata, visit the
“Codes & Standards” section at www.nfpa.org.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and shall not
be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, or asserted in
connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for determining the validity of
any such patent rights, as well as the risk of infringement of such rights, and the NFPA disclaims liability for the infringement
of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in
American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may require use of an
invention covered by patent rights. NFPA takes no position as to the validity of any such patent rights or as to whether such
patent rights constitute or include essential patent claims under the ANSI Patent Policy. If, in connection with the ANSI Patent
Policy, a patent holder has filed a statement of willingness to grant licenses under these rights on reasonable and
nondiscriminatory terms and conditions to applicants desiring to obtain such a license, copies of such filed statements can be
obtained, on request, from NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, by the
publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in compliance with
applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the promotion of safe
practices and methods. By making these documents available for use and adoption by public authorities and private users, the
NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, and
changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist NFPA in
following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention: Secretary,
Standards Council) in writing of such use. For technical assistance and questions concerning adoption of NFPA Standards,
contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA procedures
governing its codes and standards development process, including information on the procedures for requesting Formal
Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to NFPA standards during regular
revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA, 1
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: stds_admin@nfpa.org.

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at
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NFPA® 402

Guide for

Aircraft Rescue and Fire-Fighting Operations

2019 Edition

This edition of NFPA 402, Guide for Aircraft Rescue and Fire-Fighting Operations, was prepared by the
Technical Committee on Aircraft Rescue and Fire Fighting. It was issued by the Standards Council on
November 5, 2018, with an effective date of November 25, 2018, and supersedes all previous editions.

This edition of NFPA 402 was approved as an American National Standard on November 25, 2018.

Origin and Development of NFPA 402

These standard operating procedures were first developed by the sponsoring NFPA committee in
1947 and were first adopted by the Association in 1949. They were amended in 1951, 1969, 1973, and
1978. In 1984, the committee combined the text of NFPA 406M, Manual on Aircraft Rescue and Fire
Fighting Techniques for Fire Departments Using Structural Fire Apparatus and Equipment, with the text of
NFPA 402, Recommended Practice for Aircraft Rescue and Fire Fighting Operational Procedures for Airport Fire
Departments, and re-identified the document as NFPA 402M. The entire texts of both NFPA 402 and
NFPA 406M were revised to create NFPA 402M. The 1989 edition of NFPA 402M was a complete
revision of the manual. This guide was revised again in 1991.

The aircraft figures were deleted for the 1996 edition. A comprehensive collection of figures is
now available in a publication titled NFPA Aircraft Familiarization Charts Manual.

The 2002 edition was a partial revision.

The 2008 edition was a partial revision.

For the 2013 edition, the Committee on Aircraft Rescue and Fire Fighting updated several photos
of aircraft and appliances that were no longer in use or just out of date and brought the document
up to date with the Manual of Style for NFPA Technical Committee Documents. The committee also
updated the use and application of foam and foam types due to potential environmental impacts
regarding the use of certain foams.

For the 2019 edition, the committee updated and deleted photos that were either out of date or
no longer relevant to the document. The committee updated several definitions in the document so
that they were in line with accepted industry practices relative to aircraft rescue and fire fighting.
The committee added language to address the fact that passenger evacuation might have already
begun prior to the arrival of aircraft rescue and fire-fighting crews. Also included was language on
the increased presence of lithium ion batteries, both in aircraft as well as in what passengers bring on
the aircraft. There was also the recognition of the importance of conducting a risk assessment prior
to the start of rescue operations by the inclusion of new language for factors the AHJ should take
into account when conducting the risk assessment. There has been new language added that
discusses the increased use of aircraft interior access vehicles at airports and how they can be used to
assist in rescue operations.
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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 Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect. To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

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 extracts in advisory sections of this
document are given in Chapter 2 and those for extracts in the
informational sections are given in Annex E. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other references
as appropriate. Requests for interpretations or revisions of
extracted text should be sent to the technical committee
responsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex E.

Chapter 1   Administration

1.1 Scope.

1.1.1   This guide provides information relative to aircraft
rescue and fire-fighting operations and procedures for airport
and structural fire departments.

1.1.2   Statistics indicate that approximately 80 percent of all
major commercial aircraft accidents occur in the critical rescue
and fire-fighting access area. This is the primary response area
for airport-based ARFF services. Approximately 15 percent of
the accidents occur in the approach areas. In such instances
the community/mutual services could be the prime respond‐
ers.

1.1.3   Some airport fire departments have the total fire preven‐
tion and fire protection responsibility for the entire airport,
including structural fire-fighting responsibilities in terminal

buildings, aircraft hangars, airport hotels, cargo buildings, and
other facilities. Procedures for these fire prevention and
protection operations are not covered in this guide.

1.2 Purpose.

1.2.1   This guide has been prepared for the use and guidance
of those charged with the responsibility of providing and main‐
taining aircraft rescue and fire-fighting (ARFF) services on
airports.

1.2.2   This guide’s content is also intended for the use of struc‐
tural fire departments to assist them in developing methods to
effectively handle aircraft incidents that might occur within
their jurisdiction. It also provides for a basis of understanding,
relative to emergencies on airports, that would enhance struc‐
tural fire departments’ effectiveness when called to assist
airport fire departments.

1.3 General.

1.3.1   Providing protection for the occupants of an aircraft
takes precedence over all other operations. Fire control is
frequently an essential condition to ensure such survival. The
objectives of the airport fire department should be to respond
to any aircraft emergency as expeditiously and safely as possible
and to employ rescue and fire-fighting techniques effectively.
These objectives can be accomplished when properly trained
personnel work together as a team and apply the operational
procedures presented in this guide.

1.3.2   Governmental and organizational publications
frequently referenced in this guide can be found in Annex E.

1.4 Units and Formulas.

1.4.1   If a value for measurement as given in this guide is
followed by an equivalent value in other units, the first stated is
to be regarded as the requirement. A given equivalent value
might be approximate.

1.4.2   Metric units of measurement in this guide are in accord‐
ance with the modernized metric systems known as the Interna‐
tional System of Units (SI). One unit (liter), outside of, but
recognized by SI, is commonly used in international fire
protection.

Chapter 2   Referenced Publications

2.1 General.   The documents or portions thereof listed in this
chapter are referenced within this guide and should be consid‐
ered part of the recommendations of this document.

2.2 NFPA Publications.   National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 403, Standard for Aircraft Rescue and Fire-Fighting Services
at Airports, 2018 edition.

NFPA 405, Standard for the Recurring Proficiency of Airport Fire
Fighters, 2015 edition.

NFPA 407, Standard for Aircraft Fuel Servicing, 2017 edition.
NFPA 414, Standard for Aircraft Rescue and Fire-Fighting Vehicles,

2017 edition.
NFPA 424, Guide for Airport/Community Emergency Planning,

2018 edition.
NFPA 1003, Standard for Airport Fire Fighter Professional Qualifi‐

cations, 2019 edition.
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2.3 Other Publications.

2.3.1 FAA Publications.   Federal Aviation Administration, 800
Independence Avenue, SW, Washington, DC 20591.

FAA AC 150/5210-7D, Aircraft Rescue and Firefighting Commu‐
nications, 2008.

2.3.2 ICAO Publications.   International standards and recom‐
mended practices are promulgated by the International Civil
Aviation Organization, 999 Robert-Bourassa Boulevard,
Montréal, Quebec H3C 5H7, Canada.

Airport Services Manual, Part 7: “Airport Emergency Plan‐
ning,” second edition, 1991.

•
N 2.3.3 PHMSA Publications.   Pipeline and Hazard Materials

Safety Administration, Office of Pipeline Safety, East Building,
2nd Floor, 1200 New Jersey Avenue SE, Mail Stop: E24-455,
Washington, DC 20590.

Emergency Response Guidebook, U.S. Department of Transporta‐
tion, 2012.

2.3.4 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Advisory Sections.

NFPA 10, Standard for Portable Fire Extinguishers, 2018 edition.
NFPA 11, Standard for Low-, Medium-, and High-Expansion

Foam, 2016 edition.
NFPA 17, Standard for Dry Chemical Extinguishing Systems, 2017

edition.
NFPA 302, Fire Protection Standard for Pleasure and Commercial

Motor Craft, 2015 edition.
NFPA 403, Standard for Aircraft Rescue and Fire-Fighting Services

at Airports, 2018 edition.
NFPA 408, Standard for Aircraft Hand Portable Fire Extinguishers,

2017 edition.
NFPA 424, Guide for Airport/Community Emergency Planning,

2018 edition.
NFPA 472, Standard for Competence of Responders to Hazardous

Materials/Weapons of Mass Destruction Incidents, 2018 edition.
NFPA 600, Standard on Facility Fire Brigades, 2015 edition.
NFPA 921, Guide for Fire and Explosion Investigations, 2017

edition.
NFPA 1051, Standard for Wildland Firefighting Personnel Profes‐

sional Qualifications, 2016 edition.
NFPA 1145, Guide for the Use of Class A Foams in Fire Fighting,

2017 edition.
NFPA 1670, Standard on Operations and Training for Technical

Search and Rescue Incidents, 2017 edition.
NFPA 1981, Standard on Open-Circuit Self-Contained Breathing

Apparatus (SCBA) for Emergency Services, 2019 edition.

Chapter 3   Definitions

3.1 General.   The definitions contained in this chapter apply
to the terms used in this guide. Where terms are not defined in
this chapter or within another chapter, they should be defined
using their ordinarily accepted meanings within the context in
which they are used. Merriam-Webster’s Collegiate Dictionary, 11th
edition, is the source for the ordinarily accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved.   Acceptable to the authority having jurisdic‐
tion.

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 Guide.   A document that is advisory or informative in
nature and that contains only nonmandatory provisions. A
guide may contain mandatory statements such as when a guide
can be used, but the document as a whole is not suitable for
adoption into law.

3.2.4 Should.   Indicates a recommendation or that which is
advised but not required.

3.3 General Definitions.

3.3.1 Air Accident Investigations Branch (AAIB).   A UK agency
that is responsible for investigating and determining the proba‐
ble cause of all British aircraft accidents.

3.3.2 Air Traffic Control (ATC).   A service established to
provide air and ground traffic control for airports.

3.3.3 Aircraft.

3.3.3.1 Pressurized Aircraft.   Sealed, modern-type aircraft
within which the internal atmospheric pressure can be regu‐
lated.

3.3.3.2 Turboprop Aircraft.   An aircraft powered by one or
more turbine engines each of which drives a propeller.

3.3.4 Aircraft Accident.   An occurrence associated with the
operation of an aircraft that takes place between the time any
person boards the aircraft with the intention of flight and until
all such persons have disembarked and in which any person
suffers death or serious injury or in which the aircraft receives
substantial damage. [403, 2018]

3.3.5* Aircraft Accident Pre-Incident Planning.   The process
of forecasting all factors that could possibly exist involving an
aircraft accident that could bear upon the existing emergency
resources.

3.3.6 Aircraft Defueling.   See 3.3.50, Fuel Servicing.

3.3.7 Aircraft Familiarization.   Refers to the knowledge of vital
information that rescue and fire-fighting personnel should
learn and retain with regard to the specific types of aircraft that
normally use the airport and other aircraft that might use the
airport due to weather conditions at scheduled destinations.

3.3.8* Aircraft Fire Fighting.   The control or extinguishment
of fire adjacent to or involving an aircraft following ground
accidents/incidents.

3.3.9* Aircraft Incident.   An occurrence, other than an acci‐
dent associated with the operation of an aircraft, that affects or
could affect continued safe operation if not corrected.

3.3.10* Aircraft Rescue and Fire Fighting (ARFF).   The fire-
fighting action taken to prevent, control, or extinguish fire
involved or adjacent to an aircraft for the purpose of maintain‐
ing maximum escape routes for occupants using normal and
emergency routes for egress.
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3.3.11 Aircraft Rescue and Fire-Fighting Vehicle.   A vehicle
intended to carry rescue and fire-fighting equipment for rescu‐
ing occupants and combating fires in aircraft at or in the vicin‐
ity of airports.

3.3.12 Aircraft Skin.   The outer covering of an aircraft fuse‐
lage, wings, and empennage.

3.3.13 Air-Cushioned Vehicle (ACV).   A vehicle that can travel
on land and water.

3.3.14 Airport (Aerodrome).   An area on land or water that is
used or intended to be used for the landing and takeoff of
aircraft and includes buildings and facilities.

3.3.15 Airport Familiarization.   Refers to the knowledge that
rescue and fire-fighting personnel must maintain relative to
locations, routes, and conditions that will enable them to
respond quickly and efficiently to emergencies on the airport
and those areas surrounding the airport.

3.3.16 Aluminum.   A lightweight metal used extensively in the
construction of aircraft airframes and aircraft skin sections.

3.3.17 Area.

3.3.17.1 Critical Rescue and Fire-Fighting Access Area.   The
rectangular area surrounding any runway within which most
aircraft accidents can be expected to occur on airports. Its
width extends 150 m (500 ft) from each side of the runway
centerline, and its length is 1000 m (3300 ft) beyond each
runway threshold.

3.3.17.2 Practical Critical Fire Area (PCA).   This area is two-
thirds of the theoretical critical fire area (TCA). [See also
3.3.17.3, Theoretical Critical Fire Area (TCA).]

3.3.17.3 Theoretical Critical Fire Area (TCA).   The theoreti‐
cal critical fire area (TCA) is a rectangular area, the longitu‐
dinal dimension of which is the overall length of the aircraft
and the width includes the fuselage and extends beyond it
by a predetermined set distance that is dependent on the
overall width. Therefore, the aircraft length multiplied by
the calculated width equals the size of the TCA.

3.3.18 Auxiliary Power Unit (APU).   A self-contained power
source, provided as a component of an aircraft, that is used to
energize aircraft systems when power plants are not operating
or when external power is not available.

•
3.3.19 Cockpit Voice Recorder (CVR).   A device that monitors
flight deck crew communications through a pickup on the
flight deck connected to a recorder that is usually mounted in
the tail area of the aircraft and that is designed to withstand
certain impact forces and a degree of fire.

3.3.20 COMBI.   An aircraft designed to transport both passen‐
gers and cargo on the same level within the fuselage.

3.3.21 Command Post (CP).   The location at the scene of an
emergency where the incident commander is located and
where command, coordination, control, and communications
are centralized.

3.3.22* Composite Materials.   Lightweight materials having
great structural strength. They are made of fine fibers embed‐
ded in carbon/epoxy materials. The fibers are usually boron,
fiberglass, aramid, or carbon in the form of graphite.

3.3.23 Dangerous Goods.   This term is synonymous with the
terms hazardous materials and restricted articles. The term is used

internationally in the transportation industry and includes
explosives and any other article defined as combustible liquids,
corrosive materials, infectious substances, flammable
compressed gases, oxidizing materials, poisonous articles, radi‐
oactive materials, and other restrictive articles.

3.3.24 Deck Gun (Deluge Set).   See 3.3.96, Turret.

3.3.25 Departure.   An aircraft taking off from an airport.

3.3.26 Dry Chemical.   A powder composed of very small parti‐
cles, usually sodium bicarbonate–, potassium bicarbonate–, or
ammonium phosphate–based with added particulate material
supplemented by special treatment to provide resistance to
packing, resistance to moisture absorption (caking), and the
proper flow capabilities. [17, 2017]

3.3.27 Dry Powder.   Solid materials in powder or granular
form designed to extinguish Class D combustible metal fires by
crusting, smothering, or heat-transferring means. [10, 2018]

3.3.28 Empennage.   The tail assembly of an aircraft, which
includes the horizontal and vertical stabilizers.

3.3.29 Evacuee.   An aircraft occupant who has exited the
aircraft following an accident/incident.

3.3.30 Exposure.   Any person or property that could be
endangered by fire, smoke, gases, runoff, or other hazardous
conditions.

3.3.31 Extinguishing Agent.

3.3.31.1 Complementary Extinguishing Agent.   An agent that
provides unique extinguishing capability beyond the
primary chosen agent.

3.3.31.2 Primary Extinguishing Agent.   Agents that have the
capability of suppressing and preventing the reignition of
fires in liquid hydrocarbon fuels.

3.3.32 Extinguishing Agent Compatibility.   Related to the
requirement that the chemical composition of each agent be
such that one will not adversely affect the performance of other
agents that might be used on a common fire.

3.3.33 Extrication.   The removal of trapped victims from a
vehicle or machinery. [1670, 2017]

3.3.34 Federal Aviation Administration (FAA).   An agency of
the United States federal government charged with the primary
responsibility of regulating aviation activities.

3.3.35 Fire Classifications.

3.3.35.1 Class A.   A fire in ordinary combustible materials
such as wood, cloth, paper, rubber, and many plastics.

3.3.35.2 Class B.   A fire in flammable liquids, combustible
liquids, petroleum greases, tars, oils, oil-based paints,
solvents, lacquers, alcohols, and flammable gases.

3.3.35.3 Class C.   A fire that involves energized equipment
where the electrical resistivity of the extinguishing media is
of importance.

3.3.35.4 Class D.   Combustible metals.

3.3.36 Fire Wall.   A bulkhead designed to stop the lateral
spread of fire in a fuselage or engine nacelle.
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3.3.37 Flashback.   The tendency of flammable liquid fires to
reignite from any source of ignition after the fire has once
been extinguished.

3.3.38 Flashover.   A transition phase in the development of a
compartment fire in which surfaces exposed to thermal radia‐
tion reach ignition temperature more or less simultaneously
and fire spreads rapidly throughout the space, resulting in full
room involvement or total involvement of the compartment or
enclosed space. [921, 2017]

3.3.39 Flight Attendants.   Those members of the flight deck
crew whose responsibility includes the management of activities
within the passenger cabin.

3.3.40* Flight Data Recorder (FDR).   An instrument that
monitors performance characteristics of an aircraft in flight.

3.3.41 Flight Deck Crew.   Those members of the crew whose
responsibility includes the management of the aircraft’s flight
control and ground movements.

•
3.3.42 Foam.

Δ 3.3.42.1* Aqueous Film Forming Foam (AFFF) Concentrate.   A
concentrate based on fluorinated surfactants plus foam
stabilizers to produce a fluid aqueous film for suppressing
hydrocarbon fuel vapors and usually diluted with water to a
1 percent, 3 percent, or 6 percent solution. [11, 2016]

3.3.42.2 Film-Forming Fluoroprotein Foam Concentrate (FFFP).
 A protein-foam concentrate that uses fluorinated surfac‐
tants to produce a fluid aqueous film for suppressing hydro‐
carbon fuel vapors. [11, 2016]

3.3.42.3* Fluoroprotein Foam Concentrate.   A concentrate
very similar to protein-based foam concentrate but with a
synthetic fluorinated surfactant additive. [11, 2016].

Δ 3.3.42.4 Protein Foam Concentrate.   A concentrate consisting
primarily of products from a protein hydrolysate, plus stabi‐
lizing additives and inhibitors to protect against freezing, to
prevent corrosion of equipment and containers, to resist
bacterial decomposition, to control viscosity, and to other‐
wise ensure readiness for use under emergency conditions.
[11, 2016]

3.3.43 Foam Application Rate.   The amount of foam solution
in liters or gallons per minute expressed as a relationship with
a unit of area, usually square meter or square foot.

3.3.44 Foam Blanket.   A covering of foam over a surface to
insulate, prevent ignition, or extinguish the fire. [1145, 2017]

3.3.45 Foam Burnback Resistance.   The ability of a foam blan‐
ket to retain aerated moisture and resist destruction by heat
and flame.

Δ 3.3.46 Foam Drain Time.   The 25 percent drainage time (or 1∕4
drainage time) required for 25 percent of the original foam
solution (foam concentrate plus water) to drain out of the
foam.

3.3.47 Forcible Entry.   Techniques used by fire personnel to
gain entry into buildings, vehicles, aircraft, or other areas of
confinement when normal means of entry are locked or
blocked.

3.3.48 Forward Looking Infrared (FLIR).   The detection of
heat energy radiated by objects to produce a “thermal image.”
This thermal image is converted by electronics and signal

processing into a visual image that can be viewed by the opera‐
tor.

3.3.49 Frangible Gate/Fence.   Gates or fence sections
designed to open, break away, or collapse when struck with the
bumper of an ARFF vehicle responding to an emergency.

3.3.50 Fuel Servicing.   Fueling and defueling of aircraft fuel
tanks, not including aircraft fuel transfer operations and design
of aircraft fuel systems during aircraft maintenance or manu‐
facturing operations.

3.3.51 Fuselage.   The main body of an aircraft.

3.3.52 Gear.

3.3.52.1 Main Gear.   Refers to the two or more larger land‐
ing gear structures of an aircraft, as opposed to wing, nose,
or tail gear assemblies.

3.3.52.2 Nose Gear.   That mechanical part of a landing gear
system mounted under the nose of an aircraft. It can be
designed either as a stationary component or one that
retracts into the fuselage.

Δ 3.3.53 Grid Map.   A plan view of an area superimposed with a
system of numbered and lettered squares that provide a fixed
reference to any point in the area. [424, 2018]

3.3.54 Halogenated Agents.   Liquefied gas extinguishing
agents that extinguish fire by chemically interrupting the
combustion reaction between fuel and oxygen. Halogenated
agents leave no residue.

3.3.55 Halon 1211.   A halogenated agent whose chemical
name is bromochlorodifluoromethane (CF2BrCl). [408, 2017]

Δ 3.3.56 Halon 1301.   A halogenated agent whose chemical
name is bromotrifluoromethane (CBrF3). [408, 2017]

Δ 3.3.57 Hazardous Materials.   Substances (solid, liquid, or gas)
that when released are capable of creating harm to people, the
environment, and property.

3.3.58 Hot Brakes.   A condition in which the aircraft’s brake
and wheel components have become overheated, usually due
to excessive braking during landing.

3.3.59* Ignition Temperature.   Minimum temperature a
substance should attain in order to ignite under specific test
conditions. [921, 2017]

3.3.60 Incident Commander (IC).   The individual responsible
for all incident activities, including the development of strat‐
egies and tactics and the ordering and the release of resources.
[472, 2018]

3.3.61 International Air Transport Association (IATA).   An
international group composed of the major airlines of the
world that reviews aviation policy, including safety items.

3.3.62 International Civil Aviation Organization (ICAO).   An
international body charged with matters dealing with the devel‐
opment, coordination, and preservation of international civil
aviation.

3.3.63 Jet Blast.   The thrust-producing exhaust from a jet
engine.

3.3.64 Joint Aviation Authority (JAA).   An agency in Europe
charged with the responsibility of regulating safety in civil avia‐
tion.
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3.3.65 Knockdown.   The reduction of flame and heat to a
point where further extension of a fire has been abated and the
overhaul stage can begin.

3.3.66 Magnesium.   Refers to either pure metal or alloys
having the generally recognized properties of magnesium
marketed under different trade names and designations.

3.3.67 Master Stream.   A portable or fixed fire-fighting appli‐
ance supplied by either hose lines or fixed piping and that has
the capability of flowing in excess of 1140 L/min (300 gpm) of
water or water-based extinguishing agent. [600, 2015]

3.3.68 Mutual Aid.   Reciprocal assistance by emergency serv‐
ices under a prearranged plan.

3.3.69 National Transportation and Safety Board (NTSB).   A
U.S. federal agency that is responsible for investigating and
determining the probable cause of aircraft accidents.

N 3.3.70 Ordnance.   Explosives, chemicals, pyrotechnics, and
similar stores (e.g., bombs, guns, ammunition, flares, smoke, or
napalm).

3.3.71 Overhaul.   The final stages of fire extinguishment,
following knockdown of the main body of fire, during which
pockets of fire are sought out to complete extinguishment.

3.3.72 Penetrating Nozzle.   An appliance designed to pene‐
trate the skin of an aircraft and inject extinguishing agent.

3.3.73 Post Aircraft Accident.   The specific time when all fires
have been extinguished, persons have been accounted for,
survivors have been removed, and the hazards have been iden‐
tified.

3.3.74 Preservation of Evidence.   After an aircraft accident/
incident, it is imperative that investigative evidence be
preserved after life safety and rescue operations have been
concluded.

3.3.75* Protective Clothing.   Equipment designed to protect
the wearer from thermal hazards, hazardous materials, or from
the hazardous component of a weapon of mass destruction
contacting the skin or eyes. [472, 2018]

3.3.76 Rescue.   Those activities directed at locating endan‐
gered persons at an emergency incident, removing those
persons from danger, treating the injured, and providing for
transport to an appropriate health care facility.

3.3.77 Rescue Path.   A fire-free path from an aircraft accident
site to a safe area. This path, normally selected by evacuees,
must be maintained by fire fighters during the evacuation proc‐
ess.

3.3.78 Resources.   All personnel and major items of equip‐
ment that are available, or potentially available, for assignment
to incidents. [1051, 2016]

3.3.79 Response Time.   See 3.3.92.2, Response Time.

3.3.80 Restricted Articles.   See 3.3.23, Dangerous Goods.

3.3.81 Runoff.   Liquids that flow by gravity away from an
aircraft accident and might include aviation fuel (ignited or
not), water/foam from fire-fighting streams, liquid cargo, or a
combination of these liquids.

3.3.82 Runway.   A defined rectangular area on a land airport
prepared for the landing and taking off of aircraft along its
length. Runways are normally numbered relative to their
magnetic direction.

3.3.83 Salvage.   A fire-fighting procedure for protecting prop‐
erty from further loss following an aircraft accident or fire.

3.3.84* Self-Contained Breathing Apparatus (SCBA).   An
atmosphere-supplying respirator that supplies a respirable air
atmosphere to the user from a breathing air source that is inde‐
pendent of the ambient environment and designed to be
carried by the user. [1981, 2019]

3.3.85 Size-Up (Risk Assessment).   A mental process of evalu‐
ating the influencing factors at an incident prior to committing
resources to a course of action. [1670, 2017]

3.3.86 Smoke Ejector.   A mechanical device, similar to a large
fan, that can be used to force heat, smoke, and gases from a
post-fire environment and draw in fresh air.

3.3.87 Stabilizer.

3.3.87.1 Horizontal Stabilizer.   That portion of an aircraft’s
structure that contains the elevators.

3.3.87.2 Vertical Stabilizer.   That portion of the aircraft’s
empennage that contains the rudder.

3.3.88 Surface Movement Guidance and Control System
(SMGCS).   A process or plan used by airports conducting
operations in visibility conditions less than 366 m (1200 ft)
runway visual range (RVR).

3.3.89 Tabletop Training.   A workshop style of training involv‐
ing a realistic emergency scenario and requiring problem-
solving participation by personnel responsible for management
and support at emergencies.

3.3.90 Threshold.   The beginning of that portion of the
runway usable for landing.

3.3.91 Time.

3.3.91.1 Evacuation Time.   The elapsed time between an
aircraft accident/incident and the removal of all surviving
occupants.

Δ 3.3.91.2 Response Time.   The total period of time measured
from the time of an alarm until the first ARFF vehicle arrives
at the scene of an aircraft accident/incident and is in posi‐
tion to apply agent.

3.3.92 Titanium.   Refers to either pure metal or alloys having
the generally recognized properties of titanium metal, includ‐
ing the fire or explosion characteristics of titanium in its vari‐
ous forms.

3.3.93 Triage.   The sorting of casualties at an emergency
according to the nature and severity of their injuries.

3.3.94 Triage Tag.   A tag used in the classification of casualties
according to the nature and severity of their injuries.

3.3.95 Turret.   A vehicle-mounted master stream appliance.

3.3.96 Undercarriage.   All components of an aircraft landing
gear assembly.
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3.3.97 United Kingdom Civil Aviation Authority (CAA).   A UK
agency charged with the responsibility of regulating safety in
civil aviation.

N 3.3.98 U.S. National Grid.   A standard area and point grid
reference system that quickly enables multidiscipline and multi‐
jurisdictional emergency service agencies to precisely locate
incidents and universally communicate locations using paper
maps and/or electronic applications.

3.3.99* Ventilation.   The changing of air within a compart‐
ment by natural or powered means. [302, 2015]

3.3.99.1 Mechanical Ventilation.   A process of removing heat,
smoke, and gases from a fire area by using exhaust fans,
blowers, air-conditioning systems, or smoke ejectors.

Chapter 4   Pre-Incident Planning for Aircraft Emergencies

4.1 General.

4.1.1   Many accidents within the critical rescue and fire-
fighting access area involve undershoots, overshoots, and rejec‐
ted takeoffs, and are generally survivable. Accidents occurring
outside of the critical rescue and fire-fighting access area could
involve impact with adverse terrain, with resultant rupture of
the aircraft structure. Rapid response to these areas is crucial
for the purpose of saving lives.

4.1.2   In addition to routine training programs, airport ARFF
services and all structural fire departments and community
emergency services with jurisdictions adjacent to an airport or
its traffic patterns are encouraged to frequently schedule and
participate in multi-agency training sessions based on the mate‐
rial in this guide. The objective of these sessions should be to
focus on achieving maximum unity, compatibility, and effective‐
ness at aircraft emergencies, should they be on or off the
airport. (See Section 4.5.)

Δ 4.1.3   All ARFF personnel should participate in regular exerci‐
ses involving simulated aircraft accidents throughout the year.
Frequent command-level training for those persons assigned to
major roles in the airport/community emergency plan is also
essential. Command training can be presented in the form of
workshop or tabletop exercises designed to develop effective
emergency management techniques. Guidance for emergency
plan exercises is provided in NFPA 424.

4.1.4   Command authority at any accident site should be
predetermined according to the jurisdictional responsibilities
of the agencies involved and as designated in their airport/
community mutual aid agreement.

4.2 Emergency Response Preplanning.

Δ 4.2.1   All ARFF vehicles in use at the airport should be able to
meet the provisions of NFPA 414 upon acceptance from the
manufacturer and should be maintained in a manner to ensure
such levels of performance. Special training should be provi‐
ded to enhance the skills of all vehicle operators, as their
performance is critical to successful vehicle utilization, particu‐
larly under unfavorable conditions. ARFF drivers should
actually drive all service roads and be familiar with any gates.

4.2.2*   Operators assigned to each ARFF vehicle should make
trial runs to all areas of the airport in all weather conditions
during which flight operations take place. Particular emphasis
should be placed on the ability to respond to the critical rescue

and fire-fighting access area as this is where most accidents
occur. These runs will demonstrate each vehicle’s operational
capability and the time required to reach each site. Because
many aircraft accidents occur in the overrun areas of the
runways, it is important to provide suitable routes for use by the
vehicles to enable them to reach these areas. Bridges spanning
gullies, streams, ditches, cattle grids, or other ground surface
appurtenances should be capable of supporting at least
120 percent of the weight of the heaviest emergency vehicle.

4.2.2.1   Some airports have installed Engineered Material
Arresting Systems (EMAS) at runway ends. These passive
systems are designed to bring overrunning aircraft to a safe
stop.

4.2.2.2   ARFF equipment can safely traverse these installations,
but ARFF crews should be advised regarding specific maneuver‐
ability precautions and evacuation issues. (See 9.4.3.1.)

4.2.3   Where construction work of any kind is likely to affect
the response capability or operational performance of the
ARFF service, prior notification of the work should be provided
so that amendments can be made to operational procedures to
overcome or minimize their effect. This is particularly impor‐
tant where work on airport water mains is likely to close down
one or more fire hydrants.

4.2.4   In order to provide multivehicle access to the accident
site, service roads should be constructed so that one vehicle
cannot block ingress or egress for other emergency vehicles.
This can be accomplished by providing roads of sufficient
width or suitable passing and turnaround areas. An access for
service roads should also be strategically placed and main‐
tained near the ends of runways, or key taxiways that will allow
ARFF crews all-weather access. Where gates are secured using
locks, all airport gates should be capable of being opened using
the same key. Where remotely controlled, the operation should
be provided from each ARFF vehicle.

4.2.5   Gates should be located at strategic locations to allow
rapid access by ARFF vehicles to areas outside the airport boun‐
dary. Keys to gate locks should be carried on each authorized
emergency vehicle, and by airport security personnel and desig‐
nated local emergency services.

4.2.6   Grid maps should be provided for each airport and its
environs. They should be ruled with numbered and lettered
grids, as shown in Figure 4.2.6, to permit rapid identification of
any response area. The area covered by a grid map should be a
distance of 8 km (5 mi) from the center of the airport. This
distance can vary depending upon the type of terrain or loca‐
tion of the airport in relation to other emergency facilities.
Map nomenclature should be compatible with that used by off-
airport public safety authorities. Two or more maps might be
required where the area exceeds an 8 km (5 mi) radius. One
map should display medical facilities, heliports, and other
features according to the airport/community emergency plan.
Where more than one grid map is used, grid identifications
should differ by color and scale to assist in their identification.
Prominent local features, access routes, staging areas, and
compass headings should be shown to facilitate locating acci‐
dent and medical facility sites. Copies of grid maps should be
prominently displayed at ATC, the airport operations office,
each airport and community fire station, and all mutual aid
services, and should be carried on all appropriate emergency
vehicles.
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4.2.7   Backup systems should be provided in airport fire
stations to allow for the rapid operation of vehicle bay doors,
for the efficient reception/transmission of vital communica‐
tions, and for the provision of emergency lighting.

4.2.8   A communication system from the airport to community
or regional emergency services should be provided. The relia‐
bility of the system should be tested daily.

4.2.9   Any off-airport emergency services authorized to
respond to an on-airport incident should pre-incident plan
access to the various areas of the airport, particularly the desig‐
nated staging areas. Personnel should also be trained in the
special procedures to be followed once at the airport.

Δ 4.2.10   Sufficient ARFF vehicles, personnel, and equipment
should be provided to meet the required level of protection as
specified in NFPA 403 for the airport during flight operations.
When this protection level is reduced for any reason (e.g., off-
airport response, mechanical breakdown, lack of qualified
personnel), all incoming and departing aircraft carriers should
be notified of the change in ARFF capability.

4.2.11   It is important that pre-incident planning includes
response of additional pumping vehicles, ladder trucks, eleva‐
ted platform vehicles, portable lighting equipment, hoisting
and lifting equipment, medical supplies, and any other availa‐
ble specialized equipment or vehicle for which a requirement is
anticipated. It is extremely important that the pre-incident plan

also ensures the immediate availability of the special vehicles
and equipment, provision for qualified driver/operators, and
especially the availability of an approving authority on an
around-the-clock basis.

4.3 Airport Fire Fighter Basic Knowledge.

Δ 4.3.1   To assure that airport fire fighters have a suitable degree
of skill, basic training should be provided in accordance with
NFPA 1003.

Δ 4.3.2   Comprehensive, continuous in-service training in
accordance with NFPA 405 should be provided to maintain
each fire fighter’s proficiency. For further information on train‐
ing subjects, see the references listed in Chapter 2 and
Annex E.

4.3.3   The complexity of modern aircraft and the variety of
types in service make it difficult to train ARFF personnel in all
the important design features of each model. However, person‐
nel should become as familiar as possible with each type of
aircraft that normally uses the airport. Particular emphasis
should be placed on all of the following:

(1) Location and operation of normal and emergency exits,
cargo doors, equipment, and galley access doors

(2) Seating configurations
(3) Type of fuel and location of fuel tanks
(4) Location of ejection seats and armament (military

aircraft)

FIGURE 4.2.6  Typical Airport Grid Map.
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(5) Locations of batteries, hydraulics, and oxygen systems
(6) Positions of break-in points on the aircraft
(7) Location of rapidly activated standby generators or

turbines
(8) Fire access panels
(9) Location of aircraft construction materials (carbon

fibers, composite materials, etc.) that are subject to
releasing hazardous/toxic substances while burning

(10) Hazard areas (e.g., collapse zones)

4.3.4   Airports are large commercial complexes that contain
many potential life and fire hazards. These hazards vary relative
to aircraft operations, time of day, weather conditions,
construction, or a combination of these factors. It is, therefore,
vital that ARFF personnel become extensively knowledgeable
about the airport and any changes that could adversely affect
immediate response or the efficient performance of their
rescue and fire-fighting responsibilities. Minimum require‐
ments should include knowledge of all of the following:

(1) Water supply locations (hydrants)
(2) Runway identifications and locations
(3) Taxiway identifications and locations
(4) Airport lighting systems
(5) Most effective response routes and alternatives
(6) Fuel handling and storage areas
(7) Key airport locations
(8) Airport service roads
(9) Gates and fences

(10) Airport drainage systems

4.4 Communications.

4.4.1   All airport emergency vehicles should be provided with
multi-channel two-way radios operating on the airport’s
assigned ground control frequency and other airport emer‐
gency frequencies.

Δ 4.4.2   It is desirable that airport ARFF vehicles be able to moni‐
tor or be in direct voice communications with an aircraft
during an emergency situation. This procedure is especially
important when airport control towers are not in operation. A
discrete emergency frequency (DEF), where available, should
be used for communications between the aircraft crew and the
ARFF incident commander.

4.4.3   At an aircraft accident site, power megaphones can be
valuable tools to coordinate flight deck crew/ARFF activities,
direct evacuating aircraft occupants to safe locations, and so
forth.

4.4.4   Portable radios can be utilized at an accident site to
communicate with the command post, airport emergency
dispatcher, airport management, arriving back-up units, and so
forth. Where personnel and vehicles from more than one
agency will operate in mutual support, common radio frequen‐
cies or other interoperable solutions should be available. If
common frequencies or other interoperable solutions are not
used, pre-incident planning procedures should be established
so that portable radios can be exchanged, the use of messen‐
gers employed, or methods of relaying messages through the
command post utilized. When portable radios are exchanged,
consideration should be given to avoiding channel saturation
and the maintenance of communication discipline.

4.4.5   Experience from recent accidents has shown that the use
of automated voice notification systems greatly facilitates emer‐
gency response/mutual aid notification.

4.4.6   The use of cellular telephones in ambulances, in super‐
visory vehicles, and in command post vehicles can provide
significant benefits in command and control functions.

4.5 Mutual Aid Considerations.

4.5.1   It is essential to have mutual fire-fighting assistance
agreements with community and regional off-airport fire
departments. Successful rescue operations and handling of
aircraft accident fires both on and off the airport depend on
pre-incident planning the effective use of mutual aid (see also
Annex D). The following considerations are significant:

(1) Special attention should be given to ensuring compatibil‐
ity in equipment designs (e.g., fire hose threads, commu‐
nications equipment) and to fire control operational
techniques.

(2) It is important to familiarize structural fire department
personnel with the special problems relating to aircraft
rescue and fire fighting, including methods of access to
aircraft operating areas and how to operate vehicles while
at the airport.

4.5.2   Airport orientation visits should be arranged by fire
departments bordering airports for consultations with the
airport fire department, airlines, the military services, and
others as appropriate. Their training in airport/aircraft famili‐
arization should include those items listed in 4.3.3 and 4.3.4,
and grid maps of the airport and surrounding area.

4.5.3   Structural fire-fighting vehicles normally carry small
amounts of water compared to the amounts usually carried on
major airport ARFF vehicles. However, they can be useful in
relaying water from hydrants, reservoirs, or other sources to
maintain ARFF vehicle supplies.

4.5.4   Structural fire fighters can be utilized to provide assis‐
tance to airport ARFF personnel by handling hose lines, oper‐
ating tools and equipment, assisting in rescue operations, and
protecting exposures.

Chapter 5   Flight Deck Crew and ARFF Personnel
Responsibilities

5.1 Areas of Responsibility.

5.1.1   The flight deck crew, flight attendants, and ARFF
personnel should have the skills to deal with aircraft emergen‐
cies and should be familiar with each others’ responsibilities to
ensure that all their efforts are clearly directed toward the
common goals of life and fire safety.

Δ 5.1.2   The prime mission of all concerned is the safety of all
persons aboard the aircraft and any others involved in the
emergency. Duties and responsibilities can generally be defined
as follows:

(1) Flight deck crews and flight attendants are responsible
for the aircraft and for the safety of its occupants. The
final decision to evacuate an aircraft, and how to do so, is
made by the flight deck crew.
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(2) It is the duty of responding ARFF personnel to create
conditions in which survival is possible and evacuation or
rescue can be conducted. As visibility from within an
aircraft is limited, any external features or situations likely
to be of significance in the evacuation process should be
communicated to the aircraft’s crew. Should it become
apparent that crew incapacitation precludes their initia‐
tion of evacuation, the incident commander of the ARFF
personnel should take the initiative to do so.

(3) In some cases, evacuation and passenger-assisted rescues
might have already commenced prior to the arrival of
ARFF crews.

5.1.3   To prevent injury when an emergency aircraft evacua‐
tion takes place, consideration should be given to assisting
occupants in using the aircraft slides.

5.2 Communications.

5.2.1   Effective communications between flight deck crew and
ARFF personnel is very important during emergencies. Contact
should be established at the earliest possible time between
persons in charge of each group. Exchange of pertinent infor‐
mation can assist in developing better decisions and plans of
action. Several methods of direct communication are generally
available, such as aircraft interphone, tower relay, direct radio
communication via approved DEF, or visual signals.

5.2.2   Where aircraft engines are operating, radio communica‐
tions near the aircraft can be very difficult. Most aircraft are
equipped with intercom systems and provided with plug-in
jacks normally located under the forward portion of the
aircraft near the nose gear. ARFF personnel should be aware of
this means of communication and carry the necessary headset
and microphone to plug into these facilities. Even with the
engines operating, direct communications with the flight deck
crew can be established by use of this system as long as the
power is on.

5.2.3   Where a more direct means of communication cannot
be established, a designated ARFF individual should go to the
left side of the aircraft nose and establish direct eye contact
and voice communications with the captain of the flight deck
crew. If engine noise is a problem and a power megaphone is
not available, it might be necessary to resort to hand signals to
communicate. Figure 5.2.3 depicts standard international
ground-to-aircraft hand signals that should be used by ARFF
personnel to communicate with the captain during emergen‐
cies. These hand signals are established for emergency commu‐
nication between the ARFF incident commander and/or ARFF
fire fighters and the cockpit and/or cabin crews of the incident
aircraft. ARFF emergency hand signals should be given from
the left front side of the aircraft for the cockpit crew. (Note: In
order to communicate more effectively with the cabin crew,
emergency hand signals may be given by ARFF fire fighters
from other positions.)

Δ 5.2.4   If aircraft engines are operating, ARFF personnel should
use extreme caution when approaching an aircraft for commu‐
nications purposes as described in 5.2.2 and 5.2.3. The aircraft
should be approached only from the front and well ahead of
the nose and, if possible, in full view of the captain. Vehicle and
hand-held lights should be used in periods of darkness and
poor visibility. See Table 5.2.4 for light-gun signals.

Arm extended from body and held 

horizontal with hand upraised at eye level.

Execute beckoning arm motion angled 

backward. Nonbeckoning arm held

against body.

Night — same with wands.

Arms in front of head,

crossed at wrists.

Night — same with wands.

Recommend Evacuation — Evacuation recommended based on ARFF 

incident commander’s assessment of external situation.

Recommend Stop — Recommend evacuation in progress be halted. 

Stop aircraft movement or other activity in progress.

Emergency Contained — No outside evidence of dangerous condition

or “all clear.”

Arms extended outward and 

down at a 45-degree angle.

Arms moved inward below 

waistline simultaneously until

wrists crossed, then extended

outward to starting position

(umpire’s “safe” signal).

Night — same with wands.

Δ FIGURE 5.2.3  Standard International Ground-to-Aircraft
Signals. (Photos courtesy of the Air Line Pilots Association.)
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