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NOTICE

All questions or other conmunications relating to this document should be sent only to NFPA Head-
quarters, addressed to the attention of the Committee responsible for the document.

For information on the procedures for requesting ‘fechnical Committees to issue Formal Interpretations,
proposing lentative Interim Amendments, proposing amendments for Committee consideration, and appeals
on matters relating to the content of the document, write to the Secretary, Standards Council, National Fire
Protection Association, | Battervimarch Park, PO Box 9101, Quincy, MA 02269-9101.

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern-
ing Committee Projects 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.

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA
does not, by the publication of this document, intend o urge action which is not in compliance with appli-
cable Jaws and this document may not be construed as deing so.

Policy Adopted by NFPA Board of Directors on December 3, 1982

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox-
icity of the products of combustion is an important factor m the loss of lite from fire. NFPA has dealt with
that subject in its technical committee documents for many vears.

There is a concern that the growing use of synthetic materials may produce more or additional toxic
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit-
tees to review the documents for which they are responsible to be sure that the documents respond to this
current concern. To assist the committees in meeting this request, the Board has appointed an advisory com-
mittee (o provide specific guidance to the technical committees on questions relating to assessing the hazards
of the products of combustion.

Licensing Provision — This document is copyrighted by the National Fire Protection Assoation
(NFPA).
1. Adoption by Reference — Public authorities and others are urged to reference this document in

laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and changes
desired by the adopting authority must be noted separately. Those using this method are requested to notify
the NFPA (Attention: Secretary, Standards Coundil) in writing of such use. The term “*adoption by reference’™
means the citing of title and publishing information only

2. Adoption by Transcription — A. Public authorities with lawmaking or rule-making powers only,
upon written notice to the NFPA (Auention: Secretary, Standards Council), will be granted a royalty-frec
license to print and republish this document in whole or in part, with changes and additions, if any, noted
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of
law, provided that (1) due notice of NFPA's copyright is contained in each law and in cach copy thereof:
and, (2) that such printing and republication is limited 1o numbers sufficient to satisty the junisdiction’s lawmak-
ing or rulemaking process B. Once this NFPA Code or Standard has been adopted into law, all printings
ol this document by public authorities with lawmaking or rulemaking powers or any other persons desiring
to reproduce this document or its contents as adopted by the jurisdicnon in whole or in part, in any form,
upon written request to NFPA (Attention: Seeretary, Standards Council), will be granted a nonexclusive heense
to print, republish, and vend this document in whole or in part, with changes and additions, if any, noted
sepatately provided that due notice of NFPA's copyright is contained in each copy Such license shall be granted
only upon agreement to pay NFPA 4 rovalty This rovalty 1s required 1o provide funds for the research and
development necessary to continue the work of NFPA and its volunteers in continually updating and revising
NFPA standards. Under certain dircumstances, public authorities with lawmaking or rulemaking powers mav
apply for and may receive a special rovalty when the public interest wall be served thereby

3. Scope of License Grant — The terms and condinons set forth above do not extend to the index
to this document,

(For further explanation, see the Policy Concerning the Adoption, Prinung and Publication of NFPA
Documents which is available upon request trom the NFPA )

Statement on NFPA Procedures

"This material has been developed under the published procedures of the National Fire Protection Associa-
tion. which are designed to assure the appointment of technically competent Committees having balanced
representation. While these procedures assure the highest degree of care, neither the National Fire Protection
Association, its members, nor those partiapating in its activities accepts any liability resulting from com-
pliance or noncomphance with the provisions given herein, for any restrictions imposed on materials or pro-
cesses, or for the completeness of the test

NFPA has no power or authority to police or enforce compliance with the contents ot this document
and any certification of products stating comphance with requirements of this document s made at the peril
of the certifier,
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Errata

NFPA 403

Aircraft Rescue and Fire Fighting Services at
Airports

1993 Edition
Reference: Table 3-3.1(b), Category 8

The Committee on Aircraft Rescue and Fire Fighting notes the following
error in the 1993 edition of NFPA 403, Standard for Aircraft Rescue and Fire
Fighting Services at Airports . In the printing of the 1993 edition, an error
inadvertently occurred in a conversion.

1. The correct metric conversion for Table 3-3.1(b) for Category 8 should be
“27,600 liters.”

Issue Date: June 25, 1996

Copyright © 1996 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION

CHARLES S. MORGAN LIBRARY
NATIONAL FIRE PROTECTION ASSOCIATION
1 BATTERYMARCH PARK
QUINCY, MA 02269-9101
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NFPA 403
Standard for

Aircraft Rescue and Fire Fighting Services at Airports

1993 Edition

This edition of NFPA 403, Standard for Aiveraft Rescue and Fire Fighting Services at Air-
ports, was prepared by the Technical Commitiee on Aircraft Rescue and Fire Fighting
and acted on by the National Fnc Protection Association, Inc. at its Annual Meeting held
May 24-27, 1993, in Orlando, It was 1ssued by the Standards Council on July 23,
1993, with an effective date of »\ugust 20, 1993, and supersedes all previous editions.

The 1993 cdition of this document has been approved by the American National
Standards Institute.

Changes other than editorial are indicated by a vertical rule in the mar gln of the pages
on which they appear. These lines are imcluded as an aid to the user in identifying
changes from the previous edition.

Origin and Development of NFPA 403

Committee work lcddmg to the development of a recommended practice by the Asso-
ciation commenced in 1947 following a request from the Civil Aeronautics Board
(U.S.A) for information on what constituted “adequate”™ ground fire fighting equipment
and personnel for airports served by air carrier aircraft.

NFPA Committee work continued during 1948, and in 1949 the Association adopted
a tentative text at its Annual Meeting held in San Francisco, CA. In 1952 a revised text
was submitted for adoption by the Association, and unanimously accepted. Since its orig-
inal adoption, this text has heen revised periodically with editions issued in 1954, 1955,
1956, 1957, 1958, 1959, 1960, 1961, 1962, 1965, 1966. 1967, 1970, 1971, 1972, 1973,
1974, 1975, and 1978,

The 1988 edition comprised a complete revision to the text of the document to make
it a standard and to segregate mandatory requirements from advisory material. Prior to
the 1988 cdition, all editions were recommended practices.

A Standing Subcommittee responsible for revising this standard was appointed by the
Standards Council. This Standing Subcommitiee was dissolved in 1992 with a change to
the Regulations Governing Commuttee Projects. The work of revising this standard was con-
tinued by a Task Group appointed by the chairman. The following is a list of the mem-
bers of the Task Group:

Task Group on Aircraft Rescue and Fire Fighting Services at Airports
Paul R. Robinson, Kennesaw, GA, Rep. Air Line Pilots Assn., Chair; Brian Boucher,
Canadian Air Line Pilots Assn., Ontario, Canada: Booker ‘I Burlev, Hartsfield Atlanta
Int’l Airport, GA: William M. Carey, Underwriters Laboratories Inc., IL; Bob Casey,
BDM International, VA; Robert L. Darwin, Dept. of the Navy, DC: B. V. Hewes, Airport
Safety Services, GA; William D. Killen, Navul Facilities Engr. Command (18-F), VA: Joan
M. Leedy. 3M Company, MN: Robert . Manley, Int'l Federation of Airline Pilots, WA;

Bertrand F. Ruggles, FAA Depto of Transportation, DC: Mark T, Conrov, NFPA Staft

Liaison.

This edition is a partial revision,
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Technical Committee on Aircraft Rescue and Fire Fighting

John F. Rooney, (i
Tucson, AZ

James F. O'Regan, e Charr
Westhoro, MA

Edward B. (Ned) Aksim, Chubb Nat'l Foam, PA Davis R. Parsons, Los.Angeles City Fire Dept., CA
Brian Boucher, Canadian Air Line Pilots Assn., Ontario, Gaetan Perron, Dept. of Nat'l Defence, Ontario, Canada
Canada Robert E. Reyff, 1.5, Air Force, FL

Rep. Canadian Air Line Pilots JAssn. Paul R. Robinson, Kennesaw, GA
Booker T. Burley, Hartsheld Atdanta IntT Nirport, GA Rep. Air Line Pilots Assn.
Robert L. Darwin, Dept. of the Navy - Fire Protection Div., DC Bertrand F. Ruggles, FAA Dept. of Transportation, DC
Robert J. Donahue, Massport, MA Joseph L. Scheffey, Hughes Assoc. Inc., MD
B. V. Hewes, Airport Safety Services, GA John M. Schuster, 3JM Co., MN
Paul O. Huston, Amerex Corp., AL John X. Stefanki, John X. Stefanki, Inc.. CA

Rep. Fire Equipment Mirs. Assn., Inc. William J. Wenzel, Voorheesville, NY
L. M. Krasner, Factory Mutual Research Corp., MA Rep. Walter Truck Corp.
Dan Lanzdorf, Oshkosh Truck Corp.. W1 Ronald O. Wikander, Lockheed Acronautical Systems Co., GA
Thomas J. Lett, Albuquerque Fire & Safety Assoc. Inc., NM Larry E. Williams, Williams Training Assoc., AR

Rep. NFPA Fire Service Section Richard Winnie, Emergency One, Inc., FL
D. Robin Maryon, Simon Gloster Saro Lid., UK Joseph A, Wright, DOT/FAA Techmical Center, NJ
John J. O’Sullivan, British Airways, UK Rep. Atantic City Int'l Airport, NJ

Alternates

Joan M. Leedy, 3M Co., MN William E. Moore, U.S. Federal Aviation Admin., CO

(Alt. to J. M. Schuster) (Alt. to B. F. Ruggles)
Dave Lenz, Oshkosh Truck Corp., Wl Bruce A. Warner, 1CI Americas Inc., DE

(Alt. to D. Lanzdorf) (Alt. to P. O. Huston)
Robert Maxwell, Dept. of Nat'l Defense, Ontario, Canada William S. Weeks, Air Line Pilots Assn.. NC

(Alt. 1o G, Perron) (Alt. to P. R, Robinson)

Thomas E. McMaster, 1.os Angcles City Fire Dept., CA
(Al 1o D, R. Parsons)

Nonvoting

Bernard Brown, Civil Aviation Authority, UK Edward F. Mudrowsky, Nat'l Transportation Safety Board, DC
John E. Lodge, Lodge Fire Protection Consultancy Lid., Uk David F. Short, Carnuchacl Int'l Lid., UK
(Member Emeritus)y

Mark T. Conroy, NFPA Staft Liaison

Thes Int vepresents the memhersiafy at the tone the Commattee was balloted on the text of thes edbtion Since that fome. changes
o the membersup may have coconred

NOTE:  Membership on a Committee shall not in and of itselt constitute an endorsement of the Assocdia-
ton or amy document developed by the Commiittee on which the member serves.

Committee Scope: T'his Comnuttee shall have primary vesponsibility tor the criteria for airaraft rescue and
fire hightung services and equipment, procedures for handling arrcralt fire emergencies, and tor specialized
vehicles used 1o perform these tunchions at airports with particular emphasis on saving lives and redudng
mjuties comadent with amraralt fires followng impact or aireraft ground fres. This Commmittee shall also
develop amarat fire imvestigation procedires as an aid to acddent prevention and the saving of hves in
tutare anaaft acadents imvolving e,
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AIRCRAFT RESCUE AND FIRE FIGH I'ING SERVICES AT AIRPORTS

NFPA 403
Standard for
Aircraft Rescue and Fire Fighting

Services at Airports
1993 Edition

NOTICE:  An asterisk (*) following the number or letter
designating a paragraph indicates explanatory material on
that paragraph in Appendix A.

Information on reterenced publications can be found in
Chapter & and Appendix B.

Chapter 1 Administration

1-1 Scope. This standard contains the minimum require-
ments for aircraft rescue and fire fighting (ARFF) services
at airports. Requirements for other airport fire protection
services are not covered in this document.

1-2 Purpose.

1-2.1  This standard is prepared for the use and guidance
of those charged with providing and maintaining aircraft
rescue and fire fighting services at airports.

1-2.2  The principal objective of a rescue and fire fighting

service is to save lives. For this reason. the provision of

means of dealing with an aircraft accident or incident
occurring at, or in the immediate vicinity of, an airport
assumes primary importance because it is within this area
that there arc the greatest opportunities of saving lives,
This must assume at all times the possibility of, and need
for, extinguishing a fire that may occur either immediately
following an aircraft accident or incident, or at any time
during rescue operations.

1-2.3  The most important factors bearing on cffective res-
cue in a survivable aircraft accident are:  the training
received, the eftectiveness of the equipment, and the speed
with which personnel and equipment designated for rescue
and fire fighting purposes can be put 1o usc.

1-3 Definitions. For the purpose of this standard, the fol-
lowing terms shall have the meanings given below.

ARFF Personnel. Personnel actively engaged in the
pursuit of rescue and fire fighting at the scene of an airport
incident.

Actual Response Time. The total period of time mea-
sured from the time of an alarm until the first ARFF vehi-
cle arrives at the scene of an aircraft accident and is in
position to apply agent.

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.

Aircraft Fire Fighting. The control or extinguishment
of fire adjacent to or involving an aircraft following ground

1993 Edition

accidents/incidents. Aircraft fire fighting does not include
the control or extinguishment of airborne fires in aircraft.

Aircraft Incident. An occurrence, other than an acci-
dent, associated with the operation of an aircraft, that
affects or could affect continued sate operation if not cor-
rected. An incident does not result in serious injury to per-
sons or substantial damage to the aircraft.

Aircraft Rescue. The fire fighting action taken to pre-
vent, control, or extinguish fire involving, or adjacent to,
an aircraft for the purpose of providing maximum fuselage
integrity and escape area for its occupants. Rescue and fire
fighting personnel. to the extent possible, will assist in
evacuation of the aircraft using normal and emergency
means of egress. Additionally, rescue and fire fighting per-
sonnel will, by whatever means necessary, and to the extent
possible, enter the aircraft and provide all possible assis-
tance in the evacuation of the occupants.

Airport Air Traffic Control. A service established to
provide air and ground traffic control for airports.

Airport Fire Chief. 'The individual normally having
operational control over the airport’s rescue and fire fight-
ing personnel and equipment, or a designated appointee.

Airport Fire Department Personnel. Personnel under
the operational jurisdiction of the chiet of the airport fire
department assigned to aircraft rescue and fire fighting.

Airport Manager. The individual having managerial
responsibility for the operation and safety of an airport.
The manager may have administrative control over aircraft
rescue and fire fighting services. but normally does not
exercise authority over operational fire and rescue matters,

Approved.* Acceptable to the
diction.”

‘authority having juris-

Authority Having Jurisdiction.* The “authority hav-
ing jurisdiction” is the organization, office or individual
responsible for “approving” equipment, an installation or a
procedure.

Critical Rescue and Fire Fighting Access Area. The
rectangular area surrounding a runway within which air-
craft movements can be expected to occur on airports. Its
width extends 500 ft (150 m) from each side of the runway
centerline, and its length is 3.300 ft (1,000 m) bevond each
runway threshold.

Fixed Base Operator (FBO). An enterprise based on
an airport that pr()vides storage, maintenance, or service
for aircraft operators.

Flight Service Station (FSS). An air traffic facility that
briefs pilots, processes, and monitors flight plans and pro-
vides in-flight advisories.

Foam. An aggregation of small bubbles used to form an
air-excluding, vapor-suppressing blanket over the surface
of a flammable liquid fuel.

Foam, Alcohol-Resistant. Used for fighting fires in-
volving water-soluble materials or fuels that are destructive
to other types of foam. Some alcohol-resistant foams may
be capable of forming a vapor-suppressing, aqueous film
on the surtace of hydrocarbon fuels.
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Foam, Aqueous Film Forming (AFFF). A concentrated
aqueous solution of one or more hydrocarbon and/or fluo-
rochemical surfactants that forms a foam capable of pro-

ducing a vapor-suppressing, aqueous film on the surface of

hydrocarbon fuels. The foam produced from AFFF con-
centrates is dry chemical compatible and is therefore suit-
able for use in combination with that agent.

Foam Concentrate. A concentrated lquid foaming
agent that is mixed with water and air in designated pro-
portions to form foam.

Foam, Film Forming Fluoroprotein (FFFP). A protein-
based toam concentrate incorporating fluorinated surfac-
tants that forms a foam capable of producing a vapor-
suppressing, aqueous film on the surface of hydrocarbon
fuels. This foam may show an acceptable level of compati-
bility to dry chemicals and mav be suitable for use with
those agents.

Foam, Fluoroprotein (FP). A protein-based foam con-
centrate with added fluorochemical surfactants that forms
a foam showing a measurable degree of compatibility with
dry chemical extinguishing agents and an increase in toler-
ance to contamination by fuel.

Foam, Protein (P). A protein-based foam concentrate
that is stabilized with metal salts to make a fire-resistant
foam blanket.

Foam Solution. The solution that results when foam
concentrate and water are mixed in designated propor-
tions prior to aerating to form foam.

Fuselage. The main body of an aircraft.

International Civil Aviation Organization (ICAO). An
international body charged with matters dealing with the
development. coordination, and preservation of interna-
tional civil aviation.

May. This term is used to state a permissive use, or an
alternative method to a specified requirement.

Movement Area. Those parts of the airport used tor
taxiing, takeoff, and landing of aircraft, exclusive of park-
ing areas.

Mutual Aid. Reciprocal assistance by emergency ser-
vices under a prearranged plan.

Rapid Response Area (RRA).* A rectangle that includes
the runway and the surrounding arca extending to but not
beyond the airport property line. Its width extends 300 fi
(152 m) outward from each side of the runway centerline,
and s length 1s 1630 ft (500 m) bevond each runway end.
See Figure A-1-3.)

Shall. Indicates a mandatory requirement.

Should. This term. as used in the Appendix. indicates
a recommendation or that which is advised but not
required.

Table-Top Training. A workshop-style of training
involving a realistic emergency scenario and wqunmg
problem-solving participation by personnel responsible for
management and support at emergencies.

Chapter 2 Organization of Aircraft Rescue and
Fire Fighting (ARFF) Services

2-1 Administrative Responsibilities.

2-1.1 The airport management shall be responsible for
the provisions of ARFF services on the airport.

2-1.2 Regardless of the functional control of ARFF ser-
vices on the airport, a high degree of mutual aid shall be
prearranged between such services on airports and any
off-airport fire or rescue agencies serving the environs of
the airport.

2-1.3 The aircraft owner/operator shall ensure that provi-
sions have been made for the security of the aircraft until
such time as a legally appointed accident investigation
authority assumes responsibility. The airport manager or
authority having jurisdiction may assist or assume the
authority in the absence of the aircraft owner/operator.

2-2 Emergency Preparedness.

2-2.1* Airports shall prepare a disaster plan, taking into
account air port emergency services and mutual aid ser-
vices available in the event of a disaster.

2-2.2  Full-scale arport disaster plans shall be tested at
least every other vear. In addition, table-top training shall
be conducted at least annually.

2-3 Categorizing Airports for ARFF Services.

2-3.1* The authority having jurisdiction shall determine
the level of protection based on the largest aircraft sched-
uled into the airpprt. Airports shall be categorized for
ARFI services in accordance with Table 2-3.1.

Table 2-3.1 Airport Category by Overall Length and
Width of Aircraft

Overall
Length of Aircraft
up to but Not

Maximum Exterior

Alrport Category Width up to but Not
u.s.

Including Including
NFPA FAA ICAO  Feet Meters Feet Meters

1 GA-1 I 30 9 6.6 2
2 GA-1 4 39 12 6.6 2
3 GA-2 3 5H9 18 0.8 3

i A 4 78 24 13.0 4
5 A 5 90 28 13.0 4
6 B 6 126 39 16.1 5
7 C 7 160 49 16.4 5
8 D 8 200 61 23.0 7
9 K 4 250 76 23.0 7
10 300 91 25.0 8

2-3.2* The airport category for a given aircraft shall
be based on the overall length of the aircraft or the tuse-
lage width. If, after selecting the category appropriate to
the aircraft’s overall length, the aircraft’s fuselage width is
greater than the maximum width given in Table 2-3.1,
then the category for that aircraft shall be the next
one higher.
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MRCRAFT RESCUF AND FIRE FIGHTING SERVICES AT AIRPORTS

Chapter 3 Extinguishing Agents

3-1 Primary Agents.

3-1.1* One or more of the following tvpes of priman
agents shall be used for aireraft five fighting involving

hvdrocarbon fuels.

(@) Aqueous fiilm forming foams (AFFF)

(b) Fluoroprotein foam (FP) or film torming fluoropro-

tein foam (FFFP)

(¢) Protein foam (P).

3-1.2*  All foam concentrates shall be approved or hsted

based on the following performance test requirements.

3-1.2.1*  Aqueous film forming foam agents shall meet the
applicable fire extinguishment and burnback performance
requirements for the 50 sq ft (1.6 m*) fire test in accor-
dance with Military Specification MIL-F-24385.

3-1.2.2  Film forming fluoroprotein foam (FFIFP), protein
foam (P), and fluoroprotein foam (FP) agents shall meet

Table 3-3.1(a)

the applicable fire extinguishment and burnback perfor-
mance requirements of Underwriters Laboratories Inc.
Standard UL-162 (Tvpe 3 apphication).

3-1.2.3  Anv primary agent used at the minimum quanti-
ties and discharge rates for AFFF in Tables 3-3.1(a) and
3-3.1¢h) shall meet the applicable fire extinguishment and
burnback performance requirements of 3-1.2.1.

3-2 Complementary Agents. FEither one or both of the
following complementary agents shall be available for air-
craft fire highting:

(a)* Potassium bicarbonate dry chemical

(hy* Halon 1211.

3-3 Quantity of Agents.

3-3.1 The minimum amounts of water for foam production,
and the minimum amounts of complementary agents neces-
sary shall be as specified in Tables 3-3.1(4) or 3-3.1(b) based
on the system of categorizing airports listed in Table 2-3.1.

Minimum Extinguishing Agent Quantities and Discharge Rates

Fluoroprotein or
Film Forming

AFFF Fluoroprotein Foam Protein Foam Potassium Bicarbonate Halon 1211
Airport Water Discharge Water Discharge Water Discharge Discharge Rate Discharge Rate
Category U.S. Gallons Rate gpm U.S Gallons Rate gpm U.S. Gallons Rate gpm Pounds Ibs/sec Pounds Ib/sec
1 60 60 80 75 a0 85 100 5 100 5
2 185 130 225 180 240 195 200 A 200 5
3 615 230 725 310 760 335 300 5 300 5
4 1200 390 1420 230 1500 575 300 5 300 H
5 2700 325 3250 1135 3450 1230 450 5 450 5
&} 3460 1100 4250 1480 4550 1620 450 5 450 5
7 4550 1410 5750 1970 6150 2150 150 5 450 5
8 7300 1900 9100 2600 1ORH0 2845 900 10 900 10
9 9000 2400 11750 3300 12200 3480 900 10 900 10
10 12200 3100 16300 4100 18300 1600 900 10 900 10
Table 3-3.1(b) Minimum Extinguishing Agent Quantities and Discharge Rates
Fluoroprotein or
Film Forming
AFFF Fluoroprotein Foam Protein Foam Potassium Bicarbonate Halon 1211
Airport Water  Discharge Water Discharge Water  Discharge Discharge Rate Discharge Rate
Category  Liters  Liters/min Liters Liters/min Liters  Liters/min kg kg/min kg kg/sec
1 250) 225 300 200 330 320 45 2.95 45 2.25
2 650 300 850 680 925 745 a0 2.25 90 2.25
3 2300 800 2700 1165 2900 1270 135 RS 135 2.25
1 4500 1500 5400 2000 K700 2180 135 2.25 135 2.25
3 10200 3000 12300 4300 13000 1650 205 225 205 2.25
6 13000 4000 16100 5600 17200 6138 205 2.25 205 2,25
7 17200 3500 21800 7450 23300 3135 205 2.25 205 2.25
8 22900 7000 29700 G850 31600 10770 410 4.5 410 4.5
9 34000 4000 44500 12500 46200 13560 410 4.5 410 4.5
10 16200 11700 61700 15500 69300 17400 410 1.5 410 4.5
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3-3.2 Suthdent foam concentrate shall be provided to
proportion, at the preseribed percentage of foam concen-
trate to water, into double the quantity of water specified in
Table 3-3.1(a) or 3-3.1(h).

3-3.3*  Water equal to 100 percent of that requived by
3-3.1 shall be available to replenish the primary fire fight-
g vehicle(s).

3-4 Compatibility of Agents.

3-4.1*  Chemical compatibility shall be ensured hetween
foam and complementary agents where used simulta-
neously or consecutively.

3-5 Combustible Metal Agents.

3-5.1* Extinguishing agents for combustible metal fives
shall be provided in portable fire extinguishers that are

rated for Class D fires in accordance with Section 1-4 of

NFPA 10, Standard for Portuble Five Extinguishers. At least
one nominal 20-Ib (9.1-kg) extinguisher shall be carrvied on
each vehicle specified in Table 4-1.1.

3-6 Agent Discharge Capabilities.

3-6.1 'The discharge capabilities of extinguishing agents
shall not be less than the rates specified in Table 3-3.1(a) or
3-3.1(b). and Sections 2-13.6, 3-13.9, and 4-13.9, as appli-
cable, of NFPA 414, Stundard for Aiveraft Rescue and Fire
Fighting Vehuwles.

3-6.2 Other than at Category 1, 2, and 3 wrports. where
the handline nozzles can be used, the discharge rates for
foam shall be met using only the ARFF vehicle turret(s).

Chapter 4 Aircraft Rescue and Fire Fighting
(ARFF) Vehicles

4-1 Rescue and Fire Fighting Vehicles.

4-1.1* The minimum number of ARFF vehicles provided
at each airport shall be as specified in Table 4-1.1.

Table 4-1.1 Minimum Number of ARFF Vehicles

Airport Category L2 3 4 5 6
Number of Vehieles 11 1 12 2 3 3 4

~1
*®
e
L=

4-1.2% ARFF vehicles shall be constructed to comply with
the provisions of NFPA 414, Standard for Aiveraft Rescue and
Fire Fighting 1'ehicles, and Table 3-3.1(a) or 3-3.1(h).

4-1.3  Consideration shall be given to the provision of an
additional vehicle or vehicles in order that minimum
requirements are maintained during periods when a vehi-
cle is out of service.

4-1.4 All foam-producing ARFF vehicles shall be tested at
least annually in accordance with NFPA 412, Standard for
Evaluating Aireraft Rescue and Five Fighting Foam Equipment.

4.2% Tools and Equipment. Vehicles shall be provided
with tools and equipment to effectivels support rescue and
fire fighting operations.

Chapter 5 Airport Emergency Communications

5-1 Coramunications and Alarms.

5-1.1 Adrport ARFE services communications shall have o
capability that i consistent with the airport’s operational
necds.

5-1.2% The operational communications svstem shall pro-
vide a primary and, where necessary, an alternate effective
means for divect communicution between the following, as
applicable:

ta) The alerting authoring such as the control tower o
flight service station, airport manager, fixed-hase nperator.
or airline office and the aitport ARFF service;

(b1 Alr teattic control tower or flight service station and
ARFF vehicles envoute to an aireraft emergenoy or at the
accident/incident sire:

{1 The fne depariment alwrm voom and ARFF vehides
{

¢
at the aceidenyimaident stie.

(hy The atrport ARFY services and appropriate mutiad
ald organizations focated on or off the aivport, induding an
alert procedure for all auxiliary personnet expected to par-
tcipate; and

() The ARFY vehades.

5-1.3 o ensure that the communications svstem Is oper-
atonal nnder a variens of airport emergency conditions,
provisions shall be made for an emergency standby power
source or alternate backup communication systen,

5-1.4 A preventive maintenance program shall e carried
on 1o keep all connnunmications cquipment in a fully ser-
viceable condition.

5-1.5 ‘LThe tuncrional performance of all communications
systems shall be testerd ar e ads not exceeding 24 oo,

Chapter 6 ARYF Personnel and Protective
Clothing

6-1 Personnel.

6-1.1 A person shall bo appointed 1o direar the airpornt
ARFE scavices. The rvesponsibilities of this person shall
include overall adminintrative supervision of the organiza-
tion, effective truimng ol personnel. and operatonal con-
trol of emergencies involving wireraft within the airpon

Jurisdiction,

6-1.2  During thght operations, saflicient mrained person-
nel shall be readih availabie o stadf the rescue and e
fighting vehides and 1o pertorm five highting and rescue
operations. These raimed personned shall be deploved ina
way that ensures that minimium response fimes can be
achieved and that continuous agent application at the
appropriate rate can be fully maintained.

6-1.3 Respouding units shall include persenned trained
and equipped for cabin inrerior five hghting,

6-1.4% Al ARFEF personnel shall meet the requircments of
NEPA 003 Stwndard pov Lot Faye Fightey Professional
Qualtfienlions.
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6-1.5 Al ARFF and other authorized personnel shall be
given suitable uniforms or identifving insignia to prevent
any misunderstanding as to their right to be in the fire area
or the aircraft movement arca of an anport during an
emergency.

6-2 Protective Clothing.

6-2.1* Approved protective clothing and cquipment
mcluding protective coat, protective trousers, helmet,
gloves, and self-contained breathing apparatus (SCBA)
shall be provided, maintained, and readily available for use
by all ARFF personnel.

6-2.2*% SCBA for ARFF personnel shall meet the require-
ments of NFPA 1981, Standard on Open-Circuit Self-
Contamed Breathing Apparatus for Five Fighters.

6-2.3 Station/work uniforms worn hy ARFF personncl
shall meet the requirements of NFPA 1975, Standard on
StationWork Uniforms for Fire Fighters.

6-2.4 Other than ARFF vehicle driver/operators, all ARFF
personnel engaged i any rescue or fire fighting operation
shall wear complete protective clothing including SCBA and
shall not remove any protective clothing or SCBA until thev
are in a safe area and so directed by the officer in charge.

Chapter 7 Airport Fire Station Location and
Response Capability

7-1 Siting and Response.

7-1.1*  ARFF vehicles shall he garaged at one or more stra-
tegic locations as needed to meet required response times.
7-1.2%  Emergency equipment shall have immediate and
direct access to critical aircraft moverment arcas and the
capability of reaching all points within the Rapid Response

Area (RRA) in the time specitied. Therefore, the location of

the airport fire station shall be based on minimizing
response time to aircraft acadent and inadent high-hazard
arcas. Locating the airport fire station for structural fire
fighting utility is of secondary importance.

7-1.3* The demonstrated response time ol the first
responding vehicle to reach any point on the operational
runway shall be 2 minutes or less and to any point remain-
ing within the on-airport portion of the rapid response
area shall be no more than 2% minutes, both in optimum
conditions of visibility and surface conditions. Other ARFF
vehicles necessary to achieve the agcm discharge rate listed
i Table 3-3.1¢1) or 3-3.1(b) shall arrive at intervals not
exceeding 30 seconds.

Chapter 8 Referenced Publications

8-1 'The following documents or portions thereof are ref-
erenced within this standard and shall be considered part
of the requirements of this document. The edition indi-
cated for cach reterence is the current edition as of the
NFPA issuance of this document.

1993 Edition

8-1.1 NFPA Publications. Nutional Fire Protection Asso-
clation, 1 Battervmarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NEPA 1O, Standavd for Portable Fire Extinguishers, 1990
edition,

NEPA 412, Standard for Evaluating livevaft Rescue and Fire
Fighting Foam Equipment. 1993 edition.

NEPA 414, Standard for diveraft Rescue and Five Fighting
Fehicles, 1990 edition.

NEPA 1003, Standard for Aivport Firve Fighter Professional
Qualifications. 1937 edition.

NEFPN 1975, Standard on Station Work Uwiforms for Foe
Fighters, 1990 edition.

NFPA 1981, Standard on Open-Crewit Self-Contained
Bieathimg Apparatus for Fire Fighters, 1992 edition.

8-1.2 Other Publications.

Fire Extingunshing Agent. Aqueows Fdm-Fornnmg Foam (AFEF),
11(/1(1(1 Concenbrale, for I)m/) and Sea Water, Revision ¥, January
1992, U.S. Military Specification MIL-F-24385. Naval Pub-
liCli[i()n,\' and Forms Center, 5801 Tabor Avenue. Philadel-
phia, PA 19120,
Standard [or Foam Equipment and Liquad Coneentrates, 6th
edition, March 7. 1989, Underwriters Laboratories Inc.,
Standard UL-162.

Appendix A Explanatory Material

Thos Appendic s not a part of the vequorenents of s NFPA document
but s ineluded for mformation: pus poses only.

A-1-3 Approved. The National Fire Protection Associa-
tion does not approve. inspect or certify any installations,
procedures, Lqmpmcm or materials nor does it approve
or evaluate testing laboratories. In determining the accept-
ability of mstallations or procedures, equipment o1 materi-
als, 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 reter to the list-
ings or labeling pr;u'ticu of an organization concerned
with [)m(lml evaluations which is in a position to deter-
mine compliance with d[)})l())ll«llf‘ standards for the cur-
rent production of listed items.

A-1-3 Authority Having Jurisdiction. The phrase
“authority having jurisdiction™ is used in NFPA documents
in a broad manner since jurisdictions and “approval” agen-
cies vary as do their responsibilities. Where public safety is
primary. the “authority having jurisdiction”™ may be a fed-
cral, state, local or other regionul department or individual
such as a fire chief, fire marshal, chief of a five prevention
bureau, labor department, health deparunent, building
official, clectrical inspector, or others having statutory
authority. For msurance purposes. an insurance inspection
department, rating burcau, or other insurance company
representative may be the “authority having jurisdiction.”
In many drcumstances the property owner or his desig-
nated agent assumes the role of the "authority having juris-
diction™; at government installations, the commanding
officer or departmental official mav be the “authority hav-
ing jurisdiction.”
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O O O O O Boundary of the critical rescue and fire fighting access area

Figure A-1-3 Responsc and access areas.

A-1-3 Rapid Response Area (RRA). \pprn\inm(cl\ 35
percent of the acadents as historically recorded in the
CRFFAA occurred within the I)mm(ldn of the RRA and
response time to the on-airport portion of the RRA should
meet the times specified in 7-1.3. (See Figure 1-1-3.)

A-2-2.1 See NFPA A2AM Manual for Airport Community
Emergency Plaonang, tor comprehensive guidance.

A-2-3.1 Background.

Area Concept. The first meeting of the Rescue and
Fire Fighting Panel (RFFP-1) was convened by the Interna-
tional Civil Aviation Organization (ICAQO) in Montreal,
Canada, from March 10 1o 20, 1970.

At that time, the method contained in Annex 14, Attach-
ment C
protection (agent quantities and number of vehicles) to be
provided at airports for fixed wing aiveraft was based on
the fuel load and passenger capacity of the aircratt. As a
result of correspondence exchanged among the Panel
members there was general agreement that a new or
revised method for specifying the quantity of extinguishing
agents and rescue equipment to be provided was needed.

The Panel unanimously dL{lC((l that the concept for
determining the level of pl()t(‘(ll(m should be the “critical
area.” This was an arca to be protected in anv post-

accident situation that would permit the safe evacuaton of

the aircraft occupants. The purposc of the critical area con-
cept was not to define fire attack procedures. Instead, it
was to serve as the basis for calculating the quantities of
extinguishing agents necessary to achieve protection within
an acceptable period of time.

(5th edition) for the determination of the level of

The Pancl also unanimoushy agreed that the critical area
should be a rectangle having as one dimension the length
of the fuselage. The logic being that passenger capacity was
related to length. However, a wide division of opinion
existed as to what width should be used. The RFF Panel's
report documents five proposed means of defining the
width of the critical area.

Lt was finally agreed that there was no single svstem that
could be used to express the area to be protected for all
sizes of aircraft. In the end. the Panel agreed that the crit-
ical arca should be a rectangle. having as one dimension
the overall length of the atveraft and as the other dimen-
sion the overall length of the aircraft {or aircraft with wing
spans of Tess than 30 m (100 fu) and to be 30 m (100 ft) for
aircratt with wing spans of 30 m (100 ft) or more. A stan-
dard fuselage width of 6 m (20 ft) was assumed. Using this
approach, the aireraft in service at that time were groupecd
into a series of eight categories. Beginning with category
one, cach successive category represented a logical pro-
gression in aiveraft length?

The concept of using graduated aircraft categories as a
means of assessing fire protection needs has survived to the
present time with only minor revisions to reflect changes in
the operating aircraft fleet. This general concept has been
adopted worldwide by both consensus standard writing
organizations and national regulatory authorities.

"Hewes, Bo V., Chairman, “Report of the First Meeting of the
1CAO Rescue and Fire Fighting Panel (RFFP-1.” March 10-20, 1970,
Montreal, Canada, W28, Section 2.1 Area Coneept. p. 2-1.
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By correspondence following RFFP-1, the members
agreed that the use of the area concept for determining the

level of hire highting agents and equipment necded to com-
HTC HRhHNE ageh I
bt an wireralt acadent fire was based on the facts that:

(b the quantty of agent necessary to control or cover
the five area could be relatively accurately determined: and

(hy the rate of application of the agents to control
the fire i the most cffective time period could also he
determined.

=

Hence, when RFFP-1T convened i 1972 the Panel con-

fimed the aitcal area concept where one dimension of

the arca would be the length of the aircralt. However,
there was no consensus as to length of the other side. In
addition, the Panel concluded that there was a need to dis-
tinguish between the “theoreteal critical area”™ within
which it might be necessary to control a fire and a “praci-
cal aitical area” that was representative of actual aireraht
accident conditions. Although the Panel had not agreed on
the dimensions, it did agree that the theoretical eritical
arca should be defined as follows:

Theoretical critical area:  The theoretical area adjacent
fo an airevalt in which fire must be controlled tor the pur-
pose of ensuring temporary fuselage integrity and provid-
ing an escape area for its occupants.

The RFFP-IT had benefit of Targe test tive expernments
conducted by a member countiy aimed at estimating the
size of the theoretcal critical fire arcar That studv paid
particular attention to the width on cach side of the fuse-
lage, which would have to be secured to protect the air-
craft’s skin from meltng under severe five conditions. On
the basis of the data presented in that report. the Panel
agrecd that the theoretical eritical area should be o rectan-
sl having as one dimension the overall length of the air-
craft. and as the other dimension:

() or aircraft with an overall length of less than 20 m
thh fo 12 me ¢H0 fo plus the width of the fuselage: and

(e for wiveraft with an overall length of 200 m (63 ) or
more, 30 m (100 {0 plus the widih of the fuselage.

The theoretical ritical avea serves only as o means tor
categaorizing aircralt in terms of the magnitude ot the
potential tite hazard i which they mav become imolhved.
It is not intended to represent the average, maximum,
or minimum spill hire size associated with a particular an-
srafte The original formula for the maximum theoretical
ovitcal arew, as presented in the RFFP-1T report, was given
A felling st

“Ceser. G B UEsaluation of Arranatt Ground Fire Fighting
Agents and Fechmques,” Report Noo AGFSRS-71-1 Tri-Service Sys-
tems Program Office Aivcralt Ground Fire Supproession and Rescize.
Wright-Patterson AFB, OH 153433, February 1972 N'TIS Noo AD
TSN Secion VI po 1724

“tialev, RO L Chaiman, “Report of the Second Mecting of the
HOAG Rescue and Fire Fighting Panel (RFFP-T1." June 5-16, 1972,
Monteeall Canada, Seciion 3.1 and 3.2, p. 3-11

"l Recommendation 372 Gudance Materal on the Critical

Area Concept, po3-16.

Ay = Lox @30 + wywhere > 200m,

or
Ay = Lox (100 + wy where L > 65 ft.and
Ay = Lox(12 + wy where I < 20m,
or
Ay 7 Lox (40 4+ wy where L < 65 ft
where
I. = the onverall length of the areraft,
w = the width of the aireraft fusclage, and

A = the theoretical eritucal area (TCA).

The data analvzed by RFFP-1T in its effort to respond to
the issue of TCA versus practical critical arca (PCA)
appeared to indicate that the PCA was approximately two-
thirds ol the TCA. This had been verified by a study con-
ducted by one of the member countries of actual spill fire
sizes and airveraft accidents.” Another analysis of aireraft
rescue and five fighting operation had not induded the
study of the PCA as compared to the TCAY However, that
study did compare the actual amount of water used for
foam at those acdidents with the amounts recommended by
RFFP-1 and it was found that out of 106 accidents for
which this information was available, in 99 cases or 93 per-
cent the amounts recommended by the Panel were in
excess of those required in the actual aircraft accident. In
light of the above, the Panel decided 1o use two-thivds of
the TCA as the PCAT See Figure A-2-3.1(a) for a graphic
display of this concept. The formula for the PCA developed
by RFFP-1T for hixed-wing aircraft can be expressed as:

PCA = (0.67) X (TCN\).

Control Time. After defining the oritical area to be
protected and developing a system of fire protection cate-
gories, RFFP-1 turned its atenton to the issues of dis-
charge rates and the extinguishing agents 1o be applied to
the eritical area. The Panel concluded that fire control time
and fire extinguishment time within the critical area
should be considered individually and defined as follows:

Control time s the time required from the arrival of the
first fire fighting vehide 1o the time the initial intensity of
the hive is reduced by 90 percent.

Extinguishment time is the time required from arrival of
the first fire fighting vehicle to the time the fire is com-
pletely extinguished.»

REFP-IT confirmed these defimtions and. based on an
analysis of accident data furnished by member countries, it
considered that the equipment and techniques to be used
should be capable of controlling the fire in the PCA in |
minute.” This concept not only survived to the present
time, but it has, with minor revisions from time to time to
update changes in the operating aireraft fleet, been
adopted worldwide by both consensus standards-making
organizations and national regulatory authorities.

" Ansart, FoAnalveis of Reports of Accidents Noo 1 to 217 Filed
with TCAQ as of March 1970, Unpublished mectng records of reter-
ence matertal used by REFP-11L

" Harlev, op. it Section 1.2, Review of Reports, p 1-1.

" Ihid.. Section 3.3, Practical Critical Area, p. 33

" Hewes, op. at, Secnion 2.2, Control Time, p. 2-2
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REFP-IT was unable o identily a recommended time period
for the extinguishment time. This was due to the numerous

variables involved at each airaraft acadent such as the size of

the aircraft, arca of fire, and three-dimensional tires.”

Discharge Rate. At RFIT-I, the Panel agreed that dis-
charge rates should be designed to achieve the lowest pos-

sihle fire control time that is consistent with the objective of

preventing the fire from melting (hmugh the fuselage o1
causing an (\plmum ol the hul tanks. The Panel also
agreed that the equipment and tec hnlquu‘ to bhe used
shuul(l w capable of controlling the fire in the critical area
in I minute and ol extinguishing the five within another
minute. Using available five extinguishment test data based
on protein foam, the Panel conduded that for a single
agent d(ld( k an dpp 1catton rate of 8.2 (L/miny/m- (() 218,
gpmAt’) for 2 minutes would be sufficient to meet the fire
control and fire extinguishment time requirements. The
Panel also agreed that when dual agent attack techniques
were used (foam and dry chemical, CO.. or a halocarbony,

a reduced application rate could be used. A minimum of

6.1 (L/minym? (0.15 U.S. g,pm,ll ) was recommended.

Based on the consideration that the lighter construction
of small aircraft increased their vulnerability to fire pene-
tration, the Panel also recommended that the same dis-
charge rates be used for small aireraft.

All of the discussions and recommendations at RFFP-1
were based on the perfbrnuuu‘c of protein foam only. The
Panel's report recognized the existence of both fluoroprotein
and aqueous film forming foams and indicated that some
member countries were starting to use them. However, the
Panel genervally agreed that there was insufhcient documen-
tation of performance upon which to base recommendations.
The report also indicated a general understanding among
Panel members that the suitability of other agents and their
relationship with protein foam would be (nnsldtlcd later.t

At RFFP-11, the Panel confirmed the application rate for
protein foam recommended by RFFP-T and agreed that an
application rate of 3.3 (L/minym* (0.13 U.S. gpmyti’) for
aqueous film forming foam was .slmdblv. The Panel could
not agree on a suitable recommendation for fluoroprotein
due to the wide variety of foams. However, it did recognize
them as useful aircraft fuel fire fighting foams and left the
application rate to the authority having jurisdiction: to he
based on test data for the individual foams. !

Quantities of Agent to Be Provided. By multiplving
the TCA corresponding to the upper limit of the airport
category times the recommended protein foam application
rate, times a factor of two for the recommended discharge
time, RFFP-1 produced a table of recommended water
quantities for foam production. The table also included
recommended weights for complementary agents and the
recommended discharge rates for both single and dual
agent attack for cight airport categories.’®

o e am g e -
Harlev, op. ait.. Section 3.5, Control and Fxtnguishment e,

p- 3-1
l”lluws op. dit.. Section 2.8
llnle . op. dt., Sections .Hn, Application Rate & 3.7 Discharge
Rate, p. 3-4f,

" Hewe. op. dt.

3. Discharge Rate. p. 2-2.

. Sedtion 2.4, Quantities of Agent, p. 2-30 and

Table -2, annum Amounts of Extinguishing Mgents, p. 2-17.

At RFFP-11, the Panel agreed that when determining the
amounts of extinguishing agents to be provided. the
amounts required to control and o extinguish a toe
should be determined separately, The quantities were
named and defined as follows:

Quantity Q1. The quantity required to obtain a
I-minute control time in the PCA,

The tormula for the water required for contiol w the
PCA (Q) can be expressed as:

O = PCA X R x T
where

PCA = the practical critical area,

R = the rate of apphication for the specific toam. and
T = time of application,
Quantity Q,. The quantity required for continued con-

trol of the fire after the first minute or for complete extin-
guishment of the fire or for both,

The Panel conduded that the amount of water required
for Q. could not be caleudated exactly, as it depended on
number of variables. Those variables considered of pri-
mary importance by the Panel were:

(1) maximum gross weight.

(b)Y maximumn passenger capacity,

(¢) maximum fuel load, and

() previous experience (analvsis of aireraft rescue and
fire fighting operations).

These factors were used by RFFP-1T to gcner;nv Q. val-
ues for each airport category where Q, = [/ X (). e val-

ues of { ranged tfrom 3 percent for Category 1 unpores
through 170 percent for Category 8 airports.®

' Theoretical critical
: fire area (TCA)
e
' Practical critical
"tire area (PCAY

J
|

"' Wind

! direction

t
l
I
1
I
|
f
1
{
1

Fixed-wing aircraft

Figure A-2-3.1(a) Theoretical critical fire area (TCA) relative to practical
critical fire area (PCA).

Harley, op. at. Recommendation 32 Guidance Material on the
Critical Avea Concept, p. 3-16 fh
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Today’s Situation:

The basic concepts developed by the ICAO RFFPs are
still considered valid. However, the variables mentioned
above that are used to develop the [ factor for Q, have
been refined over time and are now expressed as tollows:

(@) Aircraft Size.  Aircraft size veflects the potential level
of risk. This risk factor is a composite of the passenger
load. the potential internal fire load. flammable hiquid fuel
capacity, and the fuselage length and width. Careful con-
sideration of all these factors allows the identificanon of a
meaningful operational objective, ie., the area to be ren-
dered fire-free (controlled or extinguished).

(b) Relative Effectiveness of Agent Selected. This is
accounted for by the specific application rate identified for
each of the common generic foam concentrate types.

(©) Time Required to Achieve PCA Fire Control. Informa-
tion from reliable large-scale fire tests, empirical data from
a wide variety of sources, and field experience worldwide
indicates that 1 minute is both a reasonable and a neces-
sary operational objective.

(dy Time Requived to Maintain the Controlled rea Fire-Free
or to Extinguish the Fire.  An operational objective that pro-
vides a safety factor for the initial fire attack on the PCA
while waiting for the arrival of backup support or to com-
plete extinguishment of remaining fires outside the PCA.

The quantity of water tor foam production required for
1 minute fire control of the PCA is still veferred to as ).
However, data collected in the ensuing years now permits
us to specity the required application rates for three
generic foam types needed to extinguish fire in one square
meter or one square foot of the PCA as follows:

(@) AFFF = 5.5 (L/minym" or 0.13 gpm/‘ft:

(by FP = 7.5 (L/min¥m* or (.18 gpm/ft

(¢) PF = 8.2 (L/minym® or 0.20 gpm/ft“‘.

Over time the changes in aircralt size factor have
required revisions to the values of both Qp and Q. and the
introduction of a third component, Q. which make up the
total quantity of water (Q) requirved for the production ol
foam.

For example, ; changes as a function of the accepted
foam application rates and the size of the operational air-
craft common to the various airport categories. And. since
Qs 1y a function of Q. it too is impacted by changes in air-
craft size and requires revision from time to time to accu-
rately reflect the changes in the operational aircraft fieet.

The operational significance of the components making
up Q is substantial in that  relates to both the specific
quantities of fire suppression agents required to control
fire in the PCA and to the requirement that the specified
quantity of agent be applied to the PCA within a time
frame of 1 minute. In turn, Q. relates to the need to have
sufficient fire suppression agents available to maintain con-
ditions that do not pose a threat to life in the PCA until
such time as rescue operations are completed. The second-
ary role of Qs 1s to extinguish all fires in and peripheral to
the PCA.

The development of the requirement for these two
quantities of water is based on exterior aircraft fuel spill
fire control parameters. Information from actual incidents
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in recent vears has shown that with increased aircraft crash
worthiness. water for interior fire fighting operations is
also necessarv. This quantity of water, called Q. is based
on the need for hand lines to be used for interior fire
fighting. Hence, the total gquantity of water (Q) is now
detimed as follows:
Q=Q +Q+Q

where

(), = water requirement for control of PCA,

Q. = water requirenent 1o maintain control or extin-

guish the remaining fire or both, and

Qy = water requirement for interior fire fighting.
(See Figure A-2-3. 1(h).)

The method for calculating the values for each compo-
nent of Q are presented helow,

() Q =PCAXRXT
where

PCA = (0.67) X TCA. TCA = L. x (K + W), and L. =
length of aireraft:

W = width of fuselage,
R = application rate of selected agent,
T = time of application (1 minute), and
K = vilues shown bhelow,
Feet Meters

K = 39 where L = less than 39 K = 12 where L. = less than 12

= 46 where L = 30 up to = I4 where L = 12 up 1o
but not including 59 but not including 13

= 56 where L= 59 up o = 17 where L = 18 up to
but not incduding 79 but not indluding 24

= 98 where I = 79 and = 30 where I = 24 and
over over

(2)  The current values of QQy as a percentage of Q have
been determined ro be:

Airport Category  Qy% Q;  Airport Category  Qy% Q,
| 0 6 100
2 27 7 124
3 30 S 152
4 Bh 9 170
R} 75 10 190
(3) The values of Qg are based on accepted water flow

requirements for the type of fire fighting operations to be
experienced when combating an interior aircraft five. They
are determined as follows:

Airport Category Qs Equals (U.S. gal)

1 0

2 0

3 60 gpm X 5 min = 300 gal

4 60 gpm X 10 min = 600 gal
5 125 gpm X 10 min = 1250 gal
b 125 gpm x 10 min = 1250 gal
7 125 gpm x 10 min = 1250 gal
8 250 gpm X 10 min = 2500 gal
9 250 gpm X 10 min = 2500 gal
10 250 gpm X 10 min = 2500 gal
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Sample Calculation Using Airport Category 4 and
AFFF Foam:
TCA =L x (K + W)
= 68.5 x (56 + 11.4) = 4617 f*
PCA = ¥3 x TCA = %3 X 4617 ft* = 3078 fi®
Q, = 0.13 gpm/ft® x 3078 ft* x 1 = 400 gal
Q, =58% x Q; = 0.58 x 400 = 232 gal
Q; = 600
now
Q =0Q +Q +Q
= 400 + 232 + 600 = 1232 gal
or

Q = 1200 gal (rounded off)

This quantity is shown in the second column of Table
3-3.1(a).

The example is given to illustrate the logic and the fac-
tors used to arrive at the quantity of water for foam pro-
duction required for an airport Category 4. For example,
the aircraft length (L) and the aircraft external cabin width
(W) are the midpoint length and width for Category 4.

Airport categories are used in the calculations to elimi-
nate the need for calculating specific quantities of extin-
guishing agents for each type of aircraft.

Although only water is normally necessary for interior hand
line attack, logistically and tactically it should be discharged as
foam and is therefore added to the quantities of water necessary
for foam production in Tables 3-3.1(a) and 3-3.1(b).

A-2-3.2 See Table A-2-3.2.

A-3-1.1 Foams used for control and extinguishment of

aircraft fires involving fuel spills are produced by incorpo-
ration of air into a solution of foam concentrate and water.
Their characteristics, as indicated by expansion and drain-
age rate, are influenced by the amount of mechanical agi-
tation to which the water, foam concentrate, and air are
subjected. They extinguish fire by physically separating the
fuel vapors from the heat and oxygen necessary for com-
bustion, spreading over the surface of the fuel to effectively
suppress vaporization and secure an extinguished area by
protecting it from reignition. Foam, being essentially
water, cools the surface of the fuel and any metal surfaces
in the fuel. The solution drainage from some foams forms
an aqueous film on most aviation fuels. It is advantageous
for a foam blanket to reseal if disrupted, and essential that
either the foam has good thermal and mechanical stability
or that provision is made to renew the foam blanket from
time to time during a lengthy rescue operation.

Foam liquid concentrates of different types or of differ-
ent manufacturers should not be mixed unless it is first
established that they are compatible. Protein and fluoro-
protein foam concentrates, in particular, are generally not
compatible with AFFF concentrates and should not be
mixed, although foams generated separately from these
concentrates are compatible and can be applied simulta-
neously to a fire. All foams used as primary agents are
available for use at 3 percent and 6 percent concentrations,
usually in either fresh or salt water, and some are for use
at other concentrations such as 1 percent or 5 percent.

Foam can be produced in a number of ways. The
method of foam production selected should be carefully

U.S. Gal. Liters
12000
52000
50000
11000 48000
46000
44000
10000
i | 42000
40000
9000 38000
36000
34000
8000
32000
30000
7000 28000
26000
24000
6000
22000
20000
5000
18000
16000
4000
14000
Q2 12000
3000
10000
2000 s - 8o
6000
1000 < 4000
500 2000
250 |
0 _— 0
ICAO 1 2 3 4 56 7T 8 89
NFPA 1 2 3 4 5 6 7 8 9 10
FAA GA1IGAIGA2A A B C D E
Airport category/index
Figure A-2-3.1(b) Comparison by vol of Q,, Qy, Qj, and Q.

weighed, considering the techniques best suited for the
equipment concerned, the rates and patterns of discharge
desired and the manpower needed to properly utilize the
foam capabilities of the vehicles. The principal methods of
foam production are given in NFPA 412, Standard for Eval-
uating Aircraft Rescue and Fire Fighting Foam Equipment.

The quality of water used in making foam can affect
the foam performance. Locally available water might
require adjustment of the proportioning device to achieve
optimum foam quality. No corrosion inhibitors, freezing
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Table A-2-3.2  Representative Aireraft by Airport Categories

Oxem!l Fuselage External Fuselage

Airport Length Width
Category  Aircraft Type feet  meters feet  meters
I Beech Bonansa 35 2658 S0 RN IR
Cessna 208 TR R0 i [ o
Moones M-20 2pan 7.60 N [N
2 Cessnn 41 SIERSIT N I N Lo [N
Piper Actostar SEs0 1060 190 1.1y
Piper Chevenne 2 SET0 Tubo {0 i
0 Beoch 14000 ST TG0 {1 [ o
Beech Ringaive 2000 (380 13,45 5.80 177
Loear Hh B 16.80 D20 1.5%
{ 1L Dash 8 TaO00 I20n N80 204
Fokker F-27 2000 TT.A0 YN 386 2.70
short 560 TOn Y Lbo H.40 1.45
5 ATR 7Y SO0 L7016 R 2RT
DL Dash 7 ROU700 2460 X500 259
Gultstream 3 83100 2530 740 ROV
6 BAR lrm-”uu U367 28055 11.68 3.56
Alrbus A-320 300 120,27 57.57 1208 3.45
Boeing /A»,-AHH 10960 3340 12.31 76
7 Bocing 727-200 12051 576
Bocing 757 13.00 3.96
M.DLRY 10.46 RIRE
8 Arbus A-300 175400 6l 15.50 D64
Boemyg 767-300 18030 a4 16.50 5.03
D, To-10 3 RE 19.75 Hh.09
Lo Khieed L1011 17s.ne 41 [RUESY 547
9 Airbus ASS10 3000 208 900 63,67 IX.50 3.64
Boemyg 717-200 2008 70010 2140 6.5
Comcorde IR TBIE D R 9.4z DT
MDD T 00U 612 19,490 6.07

10 Antonoy AN-225 27570 REn 20,90 H-40

point depressants, or any other additives should be used in
the water sapph without prior consultanion and approval
of the foam concentrate manutactarer.

CAUTTON:  Converting averaft arash five fighting and
rescie vehidles o use @ tpe of foam concentrate other
thun that for which they were imually designed should not
be accomplished without consultation with the cquipment
manufacturer and without @ thorough flashing of the
agent and the complete foam delivery svstem. Particular
attention should he given 1o ensuriug that the svstean com-
ponent materials are sunable for the parocular concentrate
heing substitnred and that, where necessary, the propor-
toning equipment is recalibrated and reset.

CAUTION:  Any sahvageable aireraft that comes in contact
with foam agents durving five fighting ov fuel spill securing
operations should be thoroughly flushed with freshe water
as soon as practicable. Both the toam manutacturer and
the airframe manufacturer should be contacted tor any
additional requirements that may be associated with spe-
cihe foam agents or aireralt components.
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A-3-1.2  The two test methods cited in 3-1.2 have wide
applicanon in North America but may not he recognized in
other aveas of the world, In particular, 1CAO has developed
guidance that references foum evaluation methods having
signtficanty different test parameters such as test fuel. appli-
cation rate, and extinguishment density. The intent of this
standard is that primapy foam agents meet mimmum perfor-
mance criteria. It is the intent that aqueous film forming
foams achieve a level of performance consistent with the
MIT-F-24385, when the lowest discharge rates/quantities in
Fables 3-3.1(a) and 3-3.1(h) are used. The national (ICAQ
State) civil aviation authority having jurisdiction mav adopt
or reference standards recognized in that particular part of
the world. [t is incumbent on the national (1CAQO State)
authority to determine that alternate test methods are consis-
tent with the minimum agent rates/quantities they have
adopted. The national (ICAO State) civil aviation authority
having jurisdiction xh(mld make this determination to pre-
vent inconsistencies at the local or regional level,

A-3-1.2.1 Fresh water or sea water mav be used for the
tire test.

A-3-2(a) There are a number of chemical compounds
offered on a proprietary basis that are referred to as drv
chemical hre extinguishing agents. Historically, sodium
bicarbonate-based compounds were initiallv so described.
but in recent vears, a number of other chemicals have been
tested and potassinm bicarbonate-based powders have
proven most cffective as a means of quickly extinguishing
flammable liguid fires when applied with a proper tech-
nique and at an adequate rate. Potassium bicarbonate has
good flooding characteristics and can penetrate to other-
wise inaccessible areas. Dry chemicals, as currently used in
atrcraft rescue and fire fighting. can be used to extinguish
three-dimensional liquid fuel or running fires where foam
is present on the ground.

A-3-2(b) Halogenated extinguishing agents are hydrocar-
bons in which one or more hvdrogen atoms have been
replaced by atoms from the halogen series: fluorine, chlo-
rine, bromine, or iodine. This substitution confers not only
nonflammability but flame extinguishment properties to
manvy of the resulting compounds. Halogenated agents are
used both in portable fire extinguishers and in extinguish-
ing svstems. The three halogen clements commonly found
n 'cxtinguishing agents are fluorine (F), chlorine (Cl) and
hromine (Br).

The extingunishing mechanism of the halogenated agents
is not clearly understood. However, there is undoubtedly a
chemical reaction that interferes with the combustion pro-
cesses, Halogenated agents act by chemically interrupting
the continuing combination of the fuel radicals with oxy-
gen in the flame chain reactions. This process is known as
“chain breaking.”

The discharge of Halon 1211 mayv create hazards to per-
sonnel such as dizziness, nnpaned coordination, reduced
visibility, and exposure to toxic decomposition products.
In anv proposed use of Halon 1211 where there is a possi-
bilitv that people mav be trapped in or enter into atmo-
spheres made hazardous, suitable safeguards should he
provided to ensure prompt evacuation of and to prevent
entry inro such atmospheres and also to provide means for
prompt rescue of any trapped personnel. Breathing appa-
ratus should be worn.
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Halon 1211 is a liquetied gas discharged as an 85 per-
cent liquid stream that forms a vapor coud when in con-
tact with the fire. which permits penctration of obstructed
and inaccessible areas. Halon 1211 leaves no agent residue
and is the preferred agent for aircraft tire fires, engine
fires, interior aircraft fires, electrical component fires, and
flightline vehicle/equipment engine fives. Halon agent is,
however, included in the Montreal Protocol on Substances
that Deplete the Ozone Laver, signed September 16, TYR7.
The protocol permits continued availability of haton-
genated fire extinguishing agents at reduced production
levels until the vear 1995 Halon use should be limited to
extinguishment of unwanted fire and should not be used
for routine training of personnel.

A-3-3.3  Fire hghting vehides meeting the requirements
ol 3-3.2 carry a suthcient quantity of foam concentrate for
one refill, therefore rapid water rvesupply is of prime
importance. The reserve water supply may be maintained
in tankers or structural equipment. Hydrants may be con-
sidered if they are adequately located. Mutual aid services

can be considered for this purpose if they ave capable of

responding in the critical time required to maintain the
fire attack.

A-3-4.1 It is important that the compatability of the foam
and dry chemical agents be established if thev are to be
used together. Halon 1211 is compatible with all foams.

A-3-5.1 A variety of metals burn when heated to high
temperatures by friction or exposure to external heat: oth-
¢rs burn from contact with moisture or in reaction with
other materials. Because accidental fires can occur during
the transportation of these materials, it is important to
understand the nature of the various fires and hazards
involved. The most common combustible metals used in
alreraft ave magnesium and ttanium.

The hazards involved in the control or complete extin-
guishment of combustible metal fires include extremely
high temperatures. steam explosions, hvdrogen cxplo-
sions, toxic products of combustion, explosive reaction with
some common extinguishing agents. breakdown of some
extinguishing agents with the liberation of combustible
gases or toxic products of combustion, and dangerous radi-
ation in the case of certain nuclear materials. Some agents
displace oxygen, especially in confined spaces. Therelore,
extinguishing agents and methods for their specific appli-
cation should be selected with care. Some combustible
metal fires should not be approached without suitable self-
contained breathing apparatus and protective clothing,
ceven if the fire is small. Other combustible metal fires can
be readily approached with minimum protection.

Numerous agents have been developed to extinguish
combustible metal (Class D) fires, but a given agent does
not necessarily control or extinguish all metal fires.
Although some agents are valuable in working with several
metals, other agents are useful in combating only one type
of metal fire. Despite their use in industry, some of these
agents provide only partial control and cannot be dassified
as actual cxlinguishing agents. Certain agents that are sair-
able for other classes of fires should be avoided in the case
of combustible metal fires, because violent reactions can
result (e.g.. water on sodiun vaporizing liquids on magne-
stumn fires).

Certain of the combustible metal extinguishing agents
have been in use for years, and their success in handling

metal fires has led to the terms “appl‘()w(l extinguishing
powder” and “dry powder.” These designations have
appeared in codes and other publications where it was not
possible to employ the proprictary names of the powdenrs.
These terms have been accepted in describing extinguish-
ing agents for metal fires and should not be confused with
the name “dry chemical” which normallv applies t an
agent suitable for use on flammable liquid (Class B) and
live electrical equipment (Class C) fires.

A-4-1.1 It is desirable to have more than one vehicle
available to faclitate attacking aireraft fires from more than
one point or quarter, as an aid to expedite rescue, to
reduce the potential seriousness of vehicle breakdown, and
to minimize the “out of service™ consequences when a vehi-
cleis in need of routine maintenance or repairs. Having at
least two fire fighting vehides available is pardceularly
important when dealing with transport-type aireraft due to
the need to rapidly cover any burning fuel spill 1o protect
the aireraft and ns occupants from radiated heat during
the evacuation and rescue period, and to maintain the
secure area around the fusclage to permit the safe evacua-
tion and rescue of the occupants.

A-4-1.2  The capacity of cach vehicle with regard o fire
fighting, rescue equipment, and staffing should be compat-
ible with the desired performance characteristics estab-
lished for vehicles in the various catagories specified in
NFPA 414, Standard for Avevaft Rescue and Fire Fighting
Pehieles. Tt is particularly important that the vehicle not be
overloaded so as (o reduce the required acceleration, top
speed, or vehicle Hotation below the acceptable minimums
set torth in NEFPA 1

The off-pavement performance capability of cach ARFF
vehicle should be established by tests at each airport dur-
ing the various weather and terrain conditions experienced
at that airport to establish, prior 10 an actual emergency,
the capabilities and limitations of the vehicle for off-
pavenment response to accident/incadent locations. In addi-
tion, pertodic tests should be conducted to ensure that the
performance requirements of the vehicle are as originally
(lesn{ncd. and that the skill fevels of the driverioperators
remain high.

Where climatic or geographic conditions exist that con-
siderably reduce the effectiveness of conventional wheeled
vehicles, it 1s often necessary to carry extinguishing agents
in a specialized vehicle suitable for taveling the airpnn
terrain, such as a tracked, amphibious. air-cushioned,
high-mobility wheeled vehicle. Where these difficult ()pm-
ational conditions exist, experts should be consulted to
develop a vehicle specification that matches the vehicle's
performance capabilities to the unique conditions present
at the airport.

Overall vehicle dimensions should be within practical
limits with regard to local highway practices, width of gates
and height and weight limitations of tunnels and bridges,
and other local considerations.

Simplicity of vehicle operation with emphasis on opera-
tion of the extinguishing agent discharge devices is
extremely important due to the time restrictions imposed
for successful aircraft rescue and fire fighting operations
and the need to keep the fire fighting crew to the mini-
mum required for safe and efficient operations. Successtul
control of the fire in the PCA is essential using the mini-
mum amount ol agent necessary to secure the ()bjcclch. To
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control an aircraft five 1t 1s necessary to apply extinguishing
agents at a rate higher than the fire 1s capable of destrov-
ing the control effort. Hand hose lines are usually not ade-
quate for fire involving larger types of aiveratt due to their
limited discharge rate and are used primarily for protec-
tion of rescue parties, m(unmmmg control of the fire in the
PCA area, and combating fires in aiveraft interiors. For
these reasons, turrets are needed to rapidly knock down
the fire and secure the evacuation routes.

Improvements in vehicle and equipment design over

recent vears have increased the fire fighting efficiency of

these units and have outdated older rescue and fire fight-
ing vehicles. Betore procuring any used vehicle for an air-
port rescue and fire fighting service, the possible savings in
initial cost should be carcefully weighed against the lower
maintenance cost, the reduced manpower requirements,
and the greater fire fighting efficiency that can be expected
from new vehicles and equipment built in accordance with
NFPA 414, Standard for Aircraft Rescue and Fue Fighting
Pehicles. Secondhand vehicles might have been subjected 1o
abusive service, components may have been overstressed,
and repair parts might be impossible to obtain. Foam firve
fighting equipment purchased for this service should be
tested In accordance with NFPA 412, Standard [or Lvaluat-
ing Airveraft Rescue and Five Fighting Foam Equipment.

Speciahized vehicles such as elevated platform devices or
aerial water towers might be needed at some airports to
allow fire fighters to reach elevations above the normal
range of airport ARFF vehicles. Provision of escape slides
or other rapid evacuation svstems on these vehicles might
be invaluable in eftecting a rapid rescue.

All essential vehicles should be provided with two-way
radio communications with air traffic control (ATC) or the
airport controlling facility, e.g.. air-radio, flight service sta-
tion, etc.

A-4-2 The tollowing equipment should be carried on
cach ARFF vehicle:

(a) One ladder of overall length appropriate to the air-
craft using the airport. This ladder is to be of hightweight
allov, aluminum or magnesium, 16-in. (40.6-cm) minimum
width, mounted in qul(k release brackets on the dppdmtm
and readily accessible. This ladder is not intended for evac-
uation use.

{b) Rapid intervention vehicles and Class 1 major fire
fighting vehicles should be equipped with a ladder capable
of extending to a length of at least 16 ft (1.9 m).

Class 2, 3, and 4 major fire fighting vebicles should be

equipped with a ladder capable of extending to a length of

at least 20 ft (6.1 m).

(¢) Two portable 6-volt electric, weatherproot, hand-
held lanterns having a mmimum 23,000 beam candle
power rating with carrving straps.

(d) One 6-1b crash axe with a serrvated cutting edge and
designed to prevent full penetration.

(e} One adjustable hydrant wrench capable of accommo-
dating up to a 1.73-in. (+.4-cm) pentagon nut and up to a
1.25-in. (3.2-cm) square nut.

() One set of double male and double female connec-
tors to fit each tank fll connection size provided on the
vehicle. The connector material should be specified.
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7} Appropriate coupling wrenches for cach size of hose
carried on the vehidle.

(hy T'wo approved fire extinguishers having a minimum
S0B:C UL rating of cither dry chemical or Halon 1211,
The dry chemical extinguishers should be the external
propellant cartridge type.

(1) One 36-in. (91.-t-cm) crowbar.

() One "D handle pike pole with a shaft of fiberglass or
other nonconductive material of similar density.

(k) One rubber mallet suitable for removing long-
handled pipe caps.

(1) One 36-unit hirst-ard kit.

(m) One general-purpose cutter with capacity to cut up
to (.38 in. diameter hardened steel (Bhn 300) bolts,

() Two Dzus fastener keys.

(0) One tool voll to include at least the {ollowing equip-
ment:

(1Y One aircraft cable cutter, T4-in. (35.6-cm). capac-
ity to Vyin. (0.6 cm).

(2)  One lineman’s pliers, heavy dutv, 8 in. (20.3 ¢m)
long.

(3 One grappling hook and rope sling, 40 in. (101.6
cm) long.

() One hacksaw frame, adjustable 8 . o 12 in.
(20.3 ¢m to 30.5 ¢cm).

ot

(5) Three hacksaw blades, 10-in. (25.4-cm) steel.
(6) Six tuel line plugs: 3 h;u‘dwoo(l, 3 neoprene.
(7)) One rescue knife with V" blade.

(8)  One vise grip wrench, 10 in. (254 ¢m) long.

(9 One metal cutting saw, 20-in. (50.8-cm) blade.

{10y Two industrial grade slot-tvpe screwdrivers
[one 4- (10.2-cm) and one 6-in. (15.2-cm) blade].

(I11y TI'wo industrial grade Phillips screwdrivers Jone

- (10.2-cm) and one 6-m. (15.2-cm) blade].

12y One hand axe with serrated face and msulated

handle.

One hyvdraulic rescue kit should be carried on an
m-service ARFF vehicle.

A-5-1.2 At those locations where the primary alerting
authority (such as a control tower) 1s not operational
during all the hours that the airport is open to aircraft
traflic, a secondary alerting authority should be designated
and tramed. Appropriate communications and  alarm
control devices should be available at the secondary alert-
ing authority’s operating location and be oper rational
during all times that the primary alerting authority is not
available.

At those locations where a citvitown/county off-airport
fire department furnishes the airport rescue and fire fight-
ing personnel, and the alerting/dispatch of those personnel
for airport emergencies is handled by an emergency direct-
line telephone between the airport alerting authority and
the off-airport alarm room, the airport fire station alarmgs)
should ring upon activation of the direct emergency line. If
possible, this type of “third party” dispatching of airport
fire fighting and rescue services should be avoided.
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Because the majority of the calls for aircraft ARFF
services are intiated by or first received by air trathic con-
trollers, the airport fire department alarm room and the
control tower. the flight service station or other air tratfic
control point should be linked by two-way radio and
dirvect-line telephone to enhance the response time of the
fire and rescue crews.

The emergency direct-line telephone should not pass
through any intermediate automated switchboard or oper-
ator that could subject the alert calls to delays.

The tone of the emergency telephone bell (or buszer)
should be distinctly different from all other communica-
tions signaling devices within hearing of personnel in the
alarm room. on the apparatus floor, or in living quarters as
applicable.

Protection against delays due to telephone bell’buzzer
tailure should he provided by use of redundant warning
lights activated by the same mput signal as the telephone
ringer. The lights should be strategically located through-
out the alarm room, the apparatus floor, and living space
as dictated by the fire station design and the normal activ-
ities of the fire and rescue service personnel.

The fire station alarm should be hinked to the emer-
geney telephone so that a call on the emergency telephone
circuit simultancously actuates the audible alarm through-
out the fire station.

Consideration should be given to having the alarm cir-
cuitry open the vehicle bay doors in the fire station upon
sounding the alarm. However, some dimatic conditions
can make this impractical, or noise when doors are opened
can interfere with hearing the dispatch.

The notification of all units (lc%ign;llcd to respond to an
aircraft emergency on a large airport should be done
through the use of a “conference™ circuit that allows simul-
taneous notification. This “conference”™ circuit should
indude, as appropriate, the following units or offices:

(@) Control tower, flight service station, or other control
point,

{b) Rescue and fire fighting:

(©) Airport police;

(d) Airport management;

(¢) Airline station manager(s) as appropriate;

() Military units (oint-use airports); and

(g) Other authorities on or off the airport as required by
the airport’s emergency plan.

At airports with several air carriers, the notification of

the appropriate station manager might be accomplished
more ctlectively by the use of individual paging devices.
Fire stations where personnel are normally present for
duty, but may be preoccupied with “housekeeping”™ or train-
ing duties, should be equipped with a public address system.
Thisis particularly important in fire stations where the alarm
room, training room, and living quarters are physically sepa-
rated from the apparatus floor. Such a svstem should signifi-
cantly enhance response time and five hghlu effectiveness by
pm\lqu vital details of the emergeney to each fire fighter
during response, e.g., location of accident or incident site,
type of aircraft, number of persons involved, aircralt fucl
load, preferred vehide routing, cte.

At airports with a main five station and one or more
substations, an interconnected public address system
should be provided.

At airports emploving dual function personnel or auxil-
iary fire fighters, an audible alarm should be installed in all
arcas where auxiliary fire fighting personnel are employed
to notfy them of any emergency recall for fire and rescue
duties, It should be a distinethy different sound and loud
enough to be clearly heard above the normal noise level.

At airports equipped with ground-to-air radio, the per-
son authorized to receive in-flight emergency messages
should be provided with a device for actuating these
alarms.

Alarm actuating stations should be provided near han-
gars, shops, fueling stations, and aircraft parking areas.

Individual paging devices, although potentially more
expensive, can be used. This method has the advantage of
notifving those persons with assigned rescue five fighting
duties.

A reliable voice communications capability should be
available between the airport rescue and fire fighting ser-
vice and any off-airport organizations v\pute(l to partici-
pate in the airport-community mutual-aid plan.

Each emergency response vehicle on an airport should
be cquipped with two-way voice radio communication
between the alerting authority, all other aircraft rescue and
fire fighting vehicles, and the designated command post.

On airports with a control tower the communications
channel between vehicles and the tower should be on the
dsslgmd standard ground control frequency, or as desig-
nated in the Airport Emergeney Plan Letter of Agreement
between airport management, the control tower and/or
flight service station.

On airports without a control tower but having another
means of ground-to-air communications, the rescue and
fire hghnnq vehicles should be equipped to communicate
on a frequency common with the control point.

Where pracucable, the two-way radio capability on the
airport fire and rescue service vehicle(s) should not be
“tied into” Public Service frequencies (Citv-County or Ajr-
port Maintenance). This mdcpen(l( nt communications net-
work will help ensure interruption-tree communication in
an emergency situation.

On-scene commanders (OSC) should have a communi-
cation capahility while outside or remote from their vehicle
communications svstems. Portable radios can be used by
the OSC for direct contact with the airport fire services and
air traffic control services.

A reliable form of communication should be provided
between the aireraft commander, the OSC, ARFF services,
and the airport alerting authority to preclude unnecessary
aircraft emergency evacuation or misunderstandings.

Direct communications can be established between the
flight deck and the OSC or ARFEF personnel by use of
flight-deck-to-ground lines. Normally this communication
capability results from the use of a ground service headset
that is plugged into a wheel well or nose interphone jack.

The airport rescue and fire fighting service alarm room
should be designed and operated in such a manner that an
alarm can be received, evaluated, and acted upon with a
minimum of activity or consultation,
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For an alarm room to serve its intended function. provi-
stons should be made to ensure that all personnel assigned
to alarm room duties are trained in communication cquip-
ment operations, proper communication procedures, and
local emergency plan implementation procedures.

A-6-1.4 A carefully organized training program should be
devetoped to meet the qualification requirements of NFPA
1003, Standard for Airport Fore Fighter Professional Qualifica-
tmns. The following guidelines are offered for structuring
such 4 program.

The objectives of a training program for aireraft 1escue
and fire fighting personnel at airports should be to:

()} Teach the sate application of recognized practices
and procedures.

(b Develop and maitain the confidence and compe-
tency of all personnel assigned ARFF duties;

(¢) Instll the concept of professionalism;

(1) Serve as a source of accurate technical information
whereby the lessons gained from aircralt accidents or ind-
dents are properly analyzed und the information dissemi-
nated to others concerned with ARFF operations; and

(¢} Enhance the esprit de corps of aircraft rescue and
fire fighting personnel by creating an appreciative aware-
ness of the hazards and dangers thev may tace in carrving
out ARFF operations.

Control and Planning.

The complete training and educational program for air-
craft rescue and fire fighting personnel should be under
the direction of one officer of the airport fire department
for planning, development, and supervision.

Resources for Training.

Training material resources for a training program ori-
ented specifically to meet the needs of aircraft rescue and
fire fighting personnel should take into consideration pro-
viding suitable amounts of extinguishing agents, such as
foam concentrate, dry chemical, and Halon 12111 and fuel
for training fires.

Phases of Training.

I'raining of aircraft rescue and fire fighting personnel
should include seven phases. Training in all phases should
be conducted for support personnel used as anxiliary five
fighters and for full-time airceraft rescue and fire fightng
personnel. Because of the factor of time availabilitv for
schooling. the depth into which subjects are covered will
vary, but the scope should not be reduced for auxiliary tire
fighters.

Indoctrination.

Indoctrinanon training should indude the following:

(@) The rules and regulations applicable to ARFF
SCTVICeS;

{b) Knowledge of the basic duties and vesponsibilities
and those of co-workers;

(©) Emergeney response procedures:

(dy The command structures for admimistration and

operations; and

(¢) The importance of practicing occupational satety.
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Operating ARFF Equipment.

All aireraft rescue and five fighting personnel should be
capable of effecuvely handling fire and rescue equipment
under varied conditions of terrain and weather. The aim of
training should be to ensure that every fire fighter is so
well versed in handling all types of appliances and tools
used in ARFF operations that under siressful conditions
mdividual fire fighters can take effective action without the
ueed for specific divection. Among the items that should be
covered are:

(a1 Complete knowledge of cach tool and picee of equip-
ment:

thy The location of cach piece of equipment and tool
carried on cach vehicle:

() The method of using each piece of equipment and
tool, with emphasis on personal safety factors;

tdhy Special handling precautions for the use of power
tools:

(¢ Knowledge of, and training in, the use of breathing
apparatus and other protective equipment;

(h The techniques employed in utihizing the available
communication equipment;

() Knowledge of the apparatus, its huilt-in equipment,
including the pump and its performance capabilities, the
agents carried and their delivery systems;

(h) Actual operation of all vehicle controls and behind-
the-wheel driver naining under circumstances including
negotiating obstacles and muddy or snow-covered soil con-
ditions. This is done to provide a degree of assurance that
the vehicle will not get bogged down or damaged during
cmergencices.

(1) Knowledge of departmental policies on positioning of
apparatus for tactical service at accidents/incidents under
the variety of possible conditions to be encountered; and

(1) Recordkeeping to document the efliciency and eftec-
tiveness of the various vehicles utilized by the anport five
department.

Fire Behavior and Fire Suppression.

Aircraft rescue and fire fighting personnel should pos-
sess asound knowledge of five behavior.

Instruction in this phase should include:

(1) The principles of combustion, with emphasis on the
tvpes of aircratt fuels;

(hy How fire propagates through the effects of heat con-
duction, convection, and radiation;

() The influence of fuel distribution on heat production;

(d} The prinaples of fire suppression by the various
types of agents utilized in aireraft rescue and fire fighting
operations;

(¢) Live hire exercises that indude but are not limited 1o
exterior fuel hres, mterior fives, engine fires, wheel fires,
and fires involving on-board auxibiary power units: and

(1) The effects of heat exposure on individuals.

Training should be given covering the advantages and
disadvantuges of cach fire extinguishing agent cmploved.
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Everv opportunity should be taken to use the agents on
vealistic training fires. Each 1outine ((llll})l]l(‘l)[ test should
he used As a training exerdse 1o provide experience in the
proper handling of the equipment. and 1o establish the
proper technigue of application of cach agent availuble.

Rescue and Fire Fighting Procedure.

Care should be taken o ensure that aircraft rescue and fire
fighting personnel tully understand that to achieve the objec-
tive ol safeguarding the lives of those involved in an aireraft
acddent requires that five in the practcal critical area be con-
trolled quickly and that this arca be kept secure. Surict disei-
phine should be maintained to ensure that fire suppression
agents are not expended on five outside the PCA unul 1t s
positively established that the immediate and long-term secu-
rity of the PCA will not be jeopardized.

Personnel should be given thorough mstructions in the
tollowing subject areas:

(@) The standard operating procedures (SOP) ta be
expected from the aireraft crew members under specified
CIFCUIMSLACes;

(b The locations within aircratt where viciim concentia-
tion mav be anticipated under acddent conditions of vari-
OUs tvpes:

Behavior patterns of indiniduals involved in major
disasters:

() Means of preventing or mumimizing panic;

{e) Means of gaining entry through normal aiverah
openings:

(f) Locations most suitable tor tordble entry into the anneralt;

(g) Requirements of setting up triage and treatment
areas that should be pare of lhc Airport/Community Emer-

geney Plan tsee NFPA 124M, Mania for Airfuort (. mumum/\'
Fwergeney Plunnmgy, and

(thy Mecthods of
and by teams).

carrving injured persons (one-person

Familiarization with Local Terrain.

A thorough knowledge of the terraim of the airport and
its immediate vicinity is essential. ‘The existence of anv
arcas that may from tme 1o time become impassable

because of weather or other conditions (tides, growth of

brush, cetc should be known o all crew members. Train-
ms, should include actual ARFF vehidle (»pcl‘uticmx over
primary and secondary travel routes on the airport and
runway overrun aveas. Familiavizaton with areas outside
the airport boundary to which the on-airport ARFF equip-
ment might be authorized ro respond can be accomplished
with other vehieles. Personnel should also receive training
during periods of diminished visihility.

The instruction program should include:

() Locations of obstacles both temporary and permanent;

ih) Locations of exit points (gates and/or
tions) in the security tence:

frangible sec-

i) Location of rendesyvous pomts tor mutual-aid appara-
tus as planned in the airport/connmunity cmergency plan:

() Areas that might become impassable m inclement
weather:

(e1r Availability of helicopters, boats, swamp buggies, air-
cushion vehicles or other off-road convevances: and
i The operaton of cach ARFFE vehicle and s capabil-

ity to negotiate the existing terrain under the various con-
ditions that may he anticipated.

Aircraft Familiarization Training.

Aircraft vescue and fire fighting personnel should be

famithar with:
Locations of phone jacks on different tipes of

aircraft:

thy The availability and method of operation of aireraft
escape devices:

(¢} The location of waireraft batteries, and means of
disconnect;

() The wmount and type of aireraft fuel carried and the
fuel storage locations in cach aircrafi:

(¢) The location and quantity of oxvgen carried;

(h Access to wheel wells, engine accessory compart-
ments, and other areas of eritical concern: and

() The hive behavior characteristics and locations in the
atrcraft of combustible metals (magnesium, titanium), l)ld\-
tics (cabin liners, seating). combustible insulation (for clee-
trical wiring and sound deadening), hvdraulic fluids, lubri-

cating oil, rubber, and similar mmhm ibles and flammable
materials.

Emergency Medical Training.

Every member of the airport ARFF services should be
given initial and 1ecarrent traiming in emergency medical
procedures.

A-6-2.1 Although NFPA 1971, Strendard on Protective Cloth-
ing for Structhiral Frre Fighting: NFPA 19720 Standard on Hel-
mels for Structural Fore lzgh/mg. and NFPA 1973, Standard on
Gloves for Struchural Fire Fighting. do not apply to ARFF
protective dothing, ARFF protective clothing should at
least meet the minimum requirements of these standards.
Guidance and proximity of protective clothing can be
found in FAA Advisory Circular 150/6210-14, dated 12
March 1986.

Fire entry suits are not recommended for civil airport
application. Rapid fire control attorded by present fire
fighting equipment and short times for survival without
fire control make the fire entry suit unnecessary and in-
appropriate.

A-6-2.2  Tests have shown that many toxic gases are pro-
duced when aircratt cabin interior finish materials are
burned or charred. These gases include carbon monoxide,
hydrogen chloride. chlorine, hydrogen cyanide and other
cvanogen components, and carbonvl chloride (phosgene).
A principal cause of difficulty lies in the fact that the sup-
ply of breathing air is gxmtl\ reduced by combustion of
these cabin finish materials. Tt s, therefore, necessary that
ARFF personnel who enter or operate in the vicinity of an
aircraft during the fire sequence be equipped with sell-
contained breathing equipment. Helmets or hoods should
be designed (o accommodate the SCBA facepiece without
interference; most existing proximity hoods do not have
this provision.,
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A-7-1.1 Factors that influence response time include:
) The means of notification of the ARFF force;

(hy The completeness of the information in the activa-
tion message:

(¢) The location of the hire station;

() The acceleration, top speed. on-road handling. and
olf-road mobhility charactenstics of the vehicles:

() The degree of preparatory training:

(1) The provision of emergency access roads; and

(g) Climatic conditions.

A-7-1.2 The geographical center of an airport might not
he the best location tor siting the airport fire station.
Before selecting the actual location, time trials should be
run to determine the optimum location that ensures the
quickest response to all potential accident sites. Also, an

evaluation should be placed on present and future usage of
the airport movement areas to ensure proper selection of

the fire station site. [See Figures A-7-1.2(a) and ().}

Care should be taken to ensure that access to or from
the airport fire station cannot and will not be blocked by
taxiing or parked aireraft or vehicular trathc.

Airport fire stations located close to taxiways and run-
wavs or adjacent to flight patterns should have soundproot
training rooms, li\'ing quarters, and an alarm room. The
high noise level of turbine engines can cause damage to
hearing; accordingly. at airports handling tml)me powered
aireratt, fire hgh[ux on duty outside of \uun(lpn)ofcl
areas should be provided with aural })1«)((‘([101}. Where
high noise levels are encountered it might be necessary to
\upplt ment audible signals with visual signals, such as
flashing lights, to alert fire tighters.

Where airport response plans call for response outside
the airport fences. suitable exits should be provided
around the pertmeter of the airport for ARFF vehicles.
Particular attention should be given to the provision of
ready access to the RRA and CRFFAA. The critical vescue
and fire fighting access arca (CRFFAN) is the rectangular
area surrounding any given runwav. Its width extends 500
ft (150 m) outward from each side of the runway center-
line, and its length is 3.300 {t (1000 m) bevond each run-
way end. This 1s the area whcre accidents historically have
occurred. [Ser Figure A-7-1.21h).]

A-7-1.3 Two or more airport fire stations should be
strategically located on the airport where a centrally
located fire station cannot meet the response criteria given
in 7-1.3.

Fire station

Fire station - -
-

Fire station

Figure A-7-1.2(a) Example of category 9 airport fire station locations.
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Direction of takeoff

or landing
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Figure A-7-1.2(b)

Appendix B Referenced Publications

B-1 'The following documents or portions thercof are ref-
erenced within this standard for informational purposes
onlv and thus are not considered part of the requirements
of this document. The edition indicated for cach reference
is the current edition as of the date of the NFPA issuance
of this document.

B-1.1 NFPA Publications. National Fire Protection Asso-

ciation, I Battervimarch Park, P.O. Box 9101, Quiney, MA
02269-9101,

NEPA 2, Standard for Evaluating Aiveraft Rescue and Frre
Fighting Foam Equipment, 1993 edition.

NFPA 414, Standard for Aivcraft Rescue and Foe Fighting
Feleles, 1990 edition.

NEPA 424M. Manual Jor Aivport:Community  Emergency
Plamimg, 1991 edition.

NEFPA 1003, Standard for Airport Fire Fighter Professional
Qualifications, 1987 edition.

NFPA 1971, Standard on Protectioe Clothing for Structural
Foe Fighting, 1991 edition.

NFPA 1972, Stundard on Helmets for Structiwral Fuore Fight-
mg, 1992 edition.

NFPA 1973, Stundard on Gloves for Structual Foe Fighting,
1993 edition.

B-1.2 Other Publications.

International Fire Service Training Association Publication.

TFSTA 2006, Aircraft Fire Protechion and Rescue Procedures.,
Available from International Fire Service Traimning Associa-
tion, Oklahoma State University, Stillwater, OK, 74078 or
Canadian Association of Five Chiets, 1590-7 Liverpool
Court, Ottawa, Canada K1B 41,2

ICAQO Publications.
Available from International Civil Aviation Organization,

1000 Sherbrooke St. W, Montreal, Quebee, Canada® T34
IR,

International Standards and Recommended Practices — Aero-
dromes, Annex 14, 8th ed., March 1983,

*And other offices in Bangkok, Thaland: Cairo, Egypt; Dakar, Sene-
gal: Lima, Peru: Mexico City, Mesico; Paris, France,
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Rapid response area boundary Distance from departure end of runway in feet
« Takeoff event

* Landing event

Rapid response area (RRA) boundary.

Atrport Services Muwnnal, Part 1 — Rescue and Fire Fight-
g, 2nd ed.. 1984, Doc 9137-AN/898, Part 1.

Airport Services Manual, Part 7 — Airport Emergency
Planning. Ist ed.. 1980, Doc 9137-AN/39S, Part 7.

Airport Services Manual, Part 8 — Airport Operational
Services, Ist ed., 1983, Doc 9137-AN'8YR. Part 8.

Heliport Manual, 2nd ed., 1985, Doc 926 1-AN/903/2,

Training Manual, Aerodrome Fire Services Personnel, 1st
ed., 1976, Doc 7912-AN/RT7. Part E-2.

Manual of NAivevaft Accidents Investigation. 4th ed., 1970,
Doc 6920-AN/855/4.

Aevodrome Meanual, Part 6 — dth ed., 1971, Doc. 7920-
AN/B6S, Part 6.
Air Line Pilots Association Publication.

ALPA - Guide for Awrport Standards, 3rd ed., 1981, (Avail-
able from Air Line Pilots Association, Engineering and Air
Safetv Department. 835 Herndon Parkway, PO Box 1169,
Herndon Virginia, 20070.)

Federal Aviation Administration Publications.

Available from the Department of Transportation, Distribu-
ton Requirements Section, M-194.1, Washington, DC 20590,

Advisory Circulars, This Iisting 1s limited to advisory circu-
lars of substance concerning aircraft rescue and fire fighting.
For complete listing of FAA advisory circulars write the FAA
and request a copy of fatest “Advisory Circular Checklist and
Status of Federal Aviation Regulations.” This checklist is pub-
lished periodically in the Federal Register.

130/5200-127, Fire Department Responsibility in Pro-
tecting Fvidence at the Scene of an Aircraft Accident
(1-8-85). Guidance on the proper preservation of evidence
at the scene of an aircraft accident.

150¢5200-31, Airport Emergency Plan (1-27-89). (AAS-310).
Provides guidance for the preparation of emergency plans at
civil airports.

150/5210-2, Airport Emergencey Facilities and Services
(11-27-8:4). Provides information and advice so that air-
ports may take spedific voluntary preplanning actions to
ensure at least minimum first-aid and medical readiness
appropriate to the size of the airport in terms of perma-
nent and transient personnel.

150/5210-5B, Painting, Marking, and Lighting of Vehicles
Used onvan Airport (7-11-86). Provides guidance, specifications.
and standards. in the interest of airport personnel safety and
operational ethciency, for painting, marking, and hghting of
vehicles operating in the airport air operations area.
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150/5210-G, Aircraft Fire and Rescue Facdilities and
Extinguishing Agents (1-28-85). Outlines scales of protec-
tion considered as the recommended minimum level.

150;5210-7B, Arcraft Fire and Rescue Communications
(4-30-8-4). Provides guidance for planning and implement-
Ing an airport communications svstem for airport fre and
rescue service.

150/5210-13A, Water Rescue Plans, Facilities, and
Equipment (5-31-01). Provides guidance to assist airport
operators in preparing for water rescue operations.

150/6210-14, Airport Fire and Rescue Personnel Protec-
tive Clothing (3-12-86). Developed to assist airport man-
agement in the development of local procurement speciti-
cations for an acceptable, cost-effective proximity suit tor
use in aircraft rescue and five fighting operations.

150/5210-15. Airport Rescue and Fire Fighting Station
Building Design (7-30-87). (AAS-100). Provides standards
and guidance for planning. designing, and constructing an
airport rescue and five fighting station.

150/5210-16, Announcement of Availabilitv: Standard-
ized Basic Aircraft Rescue and Fire Fighting Curnculum (A
Basic ARFF Training Course) (2-21-89). (AAS-314.
Announces availability of subject course.

150/5220-1A, Water Supply Svstems for Aircraft Fire
and Rescue Protection (12-11-85). (AAS-120). Provides
guidance for the water source sclection and standards for a

water distribution system designed to support aircraft res-
cue and fire hqhtmg ARFF) service operations on airports.,

150/6220-10A, Guide Specification for Water/Foam Air-
craft Rescue and Fire Fighting Vehicles (7-3-91). (AAS-120),
Contains performance standards, specifications, and recom-
mendations for the design, construction, and testing of a fam-
ily of aircraft rescue and fire fighting (ARFF) vehicles.

150/5220-17A, Design Standards for an Aircraft Rescue
and Fire Fighting Training Facility (1-31-92). (AAS-100).
Contains standards, speafications, and recommendations
for the design of an aircratt rescue and fire fighting train-
ing facility.

1530/5230-4, Arcraft Fuel Storage, Handling., and Dis-
pensing on Airports (R-27-82). (AAS-300). (Consolidated

reprint indudes changes 1 and 21, Provides information on
aviation {uel deliveries to airport storage and the handling,
cleaning, and dispensing of fuel into aircraft.
150/5370-2C, Operational Safety on Airports During
Construction (5-31-84). Title is self-explanatory.

150/5390-2, Heliport Design (1-4-88). (AAS-100). Con-
tains FAA guidelines, recommendations, and design stan-
dards for heliports and helistops developed after the date
of this publication.

20-42C, Hand Fire Extinguishers for Use in Aircraft
(3-7-80. (ACE-T110). Provides methods acceptable to the
administrator for showing compliance with the hand tive
extinguisher provisions in FAR 25, 29, 91, 121, 125, 127,
and 135 and provides updated general m[nrmation.

FAR Part 139, Cerufication and Operations; Land Air-
ports Serving Certain Air Carriers. (Available from the
Superintendent of Documents, LS. Government Printing
Office, Washingron, DC 20402.)

Department of Transportation Documents.

DOT/FANAS80-2, Airport Crash/Fire/Rescue (CFR)
Service Cost and Benefit Analysis (Vol T Text, Vol 11
Appendices). NTIS #PB 82-220773.

DO FANVASS2-1, Airport Crash. Fire, and Rescue: Pol-
iy Alternatives Suitable for Further Analvsis. N'TIS #PB
82990781,

DOT/FANAS/S2-20 Airport Crash, Fire, and Rescue;
Technical Research Program. N'TIS #PB 82-220799.

DOT/FANAS/B2-3, Alrport Crash, Fire, and Rescue:
Estimating the Eftects of Leading Policy Alternatives. NTIS
#PB 82-220807.

DOT/FANAS/E2-4, A Cost-Benefit Analyvsis of Airport

Crash, Fire, and Rescue Policy Alternatives:  Summan
and Recommendations. N'TIS #PB 82-220815.

Copies of any or all of the reports can be purchased by
submitting a request to the National Technical Information
Service, 3283 Port Royal Road. Springhield, VA 22161, or
by calling (703) 487-4650. Make check pavable to “National
Technical Information Service.”
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