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Aircraft Rescue and Fire-Fighting Operations
2002 Editior

NOTICE: An asterisk (*) following the number ortiet designating a paragraph indicates that exybay
material on the paragraph can be found in Anne

Changes other than editorial are indicated byraca rule beside the paragraph, table, or fignre/hich the
change occurred. These rules are included as dn thé user in identifying changes from the pras
edition. Where one or more complparagraphs have been deleted, the deletion isatedidoy a bull¢
between the paragraphs that rema

A reference in brackets [ ] following a sectionparagraph indicates material that has been egtidain
another NFPA document. As an aid to the user, Amhésgts the complete title and edition of the s&
documents for both mandatory and nonmiory extracts. Editorial changes to extracted ni@teonsist ¢
revising references to an appropriate divisiorhia dtocument or the inclusion of the document nurabth

the division number when the reference is to thgmmal document. Requests linterpretations or revisions of
extracted text shall be sent to the appropriatenieal committee.

Information on referenced publications can be tbumChapter 2 and Annex |

Chapter 1 Administration I

1.1 Scope

1.1.1 This guide provides information relative to aiftr@scue and fire-fighting operations and proces
for airport and structural fire departme

1.1.2 Statistics indicate that approximately 80 peradratll major commercial aircraft accidents occuthe
critical rescue and fire-fighting access area. Thike primary response area for airport-based Agdtvice: .
Approximately 15 percent che accidents occur in the approach areas. In sistéinces tt
community/mutual services could be the prime redpos

1.1.3 Some airport fire departments have the totaldre/ention and fire protection responsibility fhe
entire airport, including structural fire-fightimgsponsibilities in terminal buildings, aircraftrtygrs, airpo
hotels, cargo buildings, a other facilities. Procedures for these fire prénemand protection operations ‘e
not covered in this guic

1.2 Purpose

1.2.1 This guide has been prepared for the use and meedaf those charged with the responsibilit
providing and maintaining aircraft rescue and figgting (ARFF) services on airpor

1.2.2 The guide’s content is also intended for the dssractural fire departments to assist the!
developing methods to effectively handle aircrafidents that might occur within their jurisdictidhalsc
provides for a basis of understandirelative to emergencies on airports, that wouldaeck structural fii
departments’ effectiveness when called to asgigbdifire department

1.3 General.

1.3.1 Providing protection for the occupants of an aifictakes precedence over all other operations
control is frequently an essential condition towassuch survival. The objectives of the airpad
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department should be to respond to arcraft emergency in the minimum possible time amgley rescu
and fire-fighting techniques effectively. Theseaatives can be accomplished when properly tr:
personnel work together as a team and apply thetpeal procedures presented in thiide.

1.3.2 Governmental and organizational publications fegdly referenced in this guide can be found in Ane
H.

1.3.3 If a value for measurement as given in this gusdellowed by an equivalent value in other unike
first stated is to be regarded as the requiremegiven equivalent value might be approxim

1.3.4 Metric units of measurement in this guide aredocoadance with the modernized metric systems ki own
as the International System of Units (Sl1). One (litér), outside of, but recognized by SI, is coonty use
in international fire protectio

Chapter 2 Referenced Publication I

2.1 General.

The documents or portions thereof listed in thigptar are referenced within this guide and shog
considered part of the recommendations of this oheru

2.2 NFPA Publications.
National Fire Protection Association, 1 BatterynmaRark, P.O. Box 9101, Quincy, MA 02269-91
NFPA 403,Standard for Aircraft Rescue and Fire-Fighting Seeg at Airports1998 editior

NFPA 405,Recommended Practice for the Recurring Proficieh@ming of Aircraft Rescue al
Fire-Fighting Services1999 editior

NFPA 407 ,Standard for Aircraft Fuel Servicin2001 editior

NFPA 410,Standard on Aircraft Maintenanc1999 editior

NFPA 414 Standard for Aircraft Rescue and Fire-Fighting \eés,2001 editior

NFPA 424 ,Guide for Airport/Community Emergency Planni2002 editior

NFPA 1003 Standard for Airport Fire Fighter Professional Qifadations,2000 editior

NFPA 1500 Standard on Fire Department Occupational Safety ldedlth Program2002 editior
NFPA, Aircraft Familiarization Charts Manua/1996 editior

2.3 Other Publications.
2.3.1 FAA Publication.

Federal Aviation Administration, 800 Independenceue, S.W., Washington, DC 20591 (Departme  >f
Transportation, 400 Seventh Street, S.W., Washmd@& 20590

FAA Advisory Circular 150/5220-17/Design Standards for an Aircraft Rescue and Filgiing Facility,
Chapter 4, Mobile ARFF Training Devic

2.3.2 ICAO Publication.
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International standards and recommended practiegsramulgated by the International Civil Aviat
Organization, 1000 Sherbrooke Street West, Mont(@aébec, Canada H3A-2f

Airport Services Manual, Part “Airport Emergency Planning,” Second edition, 1¢
2.3.3 Research and Special Programs Administration kterials Transportation Bureau.

Request for single free copy for emergency semiganizations may be addressed to U.S. Departn )
Transportation, Materials Transportation BureauweAion: DMT-11, Washington, DC 205!

Guidebook for Hazardous Materials Incidents (198degency Response Guideb, DOT P 5800.:

Chapter 3 Definitions I

3.1 General.

The definitions contained in this chapter applyh® terms used in this guide. Where terms arenohided
common usage of the terms app

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdicti

3.2.2* Authority Having Jurisdiction (AHJ). The organization, office, or individual responsilbbt
approving equipment, materials, an installatiora procedur:

3.3 General Definitions

3.3.1Air Accident Investigations Branch (AAIB). A UK agency that is responsible for investigatamy
determining the probable cause of all British aficaccident:

3.3.2Aircraft.

3.3.2.1Pressurized Aircraft. Sealed, modern-type aircraft within which the intgd atmospheric pressure :an
be regulatel

3.3.2.2Turboprop Aircraft. An aircraft powered by one or more turbine engieagsh of which drives
propeller

3.3.3Aircraft Accident. An occurrence during the operation of an airdrafthich any person involvi
suffers death or serious injury or in which the@ft receives substantial dame

3.3.4Aircraft Accident Pre-Incident Planning. This term is used to describe the process of &sterg al
factors that could possibly exist involving an eaft accident that could bear upon the existingrgerac
resources. A pre-incident plan shouefine the emergency organizational authority amdrésponsibilities « f
all those involvec

3.3.5Aircraft Defueling. See Fuel Servicin

3.3.6 Aircraft Familiarization. Refers to the knowledge of vital information thegcue and fire-fightir
personnel should learn and retain with regard eécsfiecific types of aircraft that normally use dimport an
other aircraft that might use thirport due to weather conditions at scheduled dastns

3.3.7 Aircraft Fire Fighting. The control or extinguishment of fire adjacenbtanvolving an aircra
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following ground accidents/incidents. Aircraft filighting does not include the control or extindument o
airborne fires in aircra

3.3.8Aircraft Incident. An occurrence, other than an accident associaitbdtie operation of an aircre
that affects or could affect continued safe operaii not corrected. An incident does not resulséniou:
injury to persons or substantial dage to aircraf

3.3.9Aircraft Rescue and Fire Fighting (ARFF). The fire fighting action taken to prevent, contia
extinguish fire involved or adjacent to an aircrfaftthe purpose of maintaining maximum escapea®{d
occupants using normal and emergency rcfor egress. Additionally, ARFF personnel will entiee aircrat
to provide assistance to the extent possible iretaguation of the occupants. Although life safetyrimary
to ARFF personnel, responsibilities such as fuselatpgrity and salvage suld be maintained to the ext 1t
possible

3.3.10Air-Cushioned Vehicle (ACV). A vehicle that can travel on land and we

3.3.11Airport (Aerodrome). An area on land or water that is used or interiddze used for the landing ¢ 1d
takeoff of aircraft and includes buildings and lidies.

3.3.12Airport Air Traffic Control (ATC). A service established to provide air and grouatfitrcontrol fo
airports

3.3.13Airport Familiarization. Refers to the knowledge that rescue and firedfighpersonnel mu
maintain relative to locations, routes, and condgithat will enable them to respond quickly arfetieintly to
emergencies on the airport and thosas surrounding the airpc

3.3.14Aluminum. A lightweight metal used extensively in the couastion of aircraft airframes and s
sections

3.3.15Area.

3.3.15.1Critical Rescue and Fire Fighting Access Arei The rectangular area surrounding any rur
within which most aircraft accidents can be expgtteoccur on airports. Its width extends 150 nD(&)
from each side of the runway centerline, an length is 2000 m (3300 ft) beyond each runway

3.3.15.2Practical Critical Fire Area (PCA). This area is two-thirds of the Theoretical CritiEae Are¢
(TCA). (See also Theoretical Critical Fire Are

3.3.15.3Theoretical Critical Fire Area (TCA). The theoretical critical fire area (TCA) is a @ugle, th
longitudinal dimension of which is the overall I¢énh@f the aircraft, and the width includes the fage an
extends beyond it by a predetermitset distance that is dependent on the overall widikrefore, the aircraft
length multiplied by the calculated width equale iize of the TC/

3.3.16Auxiliary Power Unit (APU). A self-contained power source, provided as a cerapbof an aircral
that is used to energize aircraft systems when pplaats are not operating or when external poweioi
available

3.3.17Backdraft. A phenomenon that occurs when a fire takes plaeeconfined area such as a se
aircraft fuselage and burns undetected until mb8teoxygen within is consumed. The heat contirta
produce flammable gases, mostly in the forrcarbon monoxide. These gases are heated abovégthgon
temperature and when a supply of oxygen is intreduas when normal entry points are opened, the=
could ignite with explosive forc

3.3.18Bogie A tandem arrangement of aircraft landing gear \h&ée bogie can swivel up and dowi
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that all wheels follow the ground as the attitufiéhe aircraft changes or the ground surface cha

3.3.19Cockpit Voice Recorder (CVR) A device that monitors flight deck crew communiicas through
pickup on the flight deck connected to a recortat ts usually mounted in the tail area of theraftand the t
is designed to withstand certain imt forces and a degree of fi

3.3.20COMBI. An aircraft designed to transport both passengedscargo on the same level within
fuselage

3.3.21Command Post (CP) The location at the scene of an emergency wherstident commander
located and where command, coordination, contra,@mmunications are centraliz

3.3.22Composite Materials Lightweight materials having great structural sgy. They are made of fi
fibers embedded in carbon/epoxy materials. Thedibee usually boron, fiberglass, aramid, or caibdhe
form of graphite. Composite materials not present unusual fire fighting problems, butdurcts of the
combustion should be considered a respiratory Hawpdire fighters

3.3.23Dangerous Goods This term is synonymous with the terhazardous materia andrestrictec

articles. The term is used internationally in the transgiooh industry and includes explosives and anyr 1e
article defined as a combustible liquid, csive material, infectious substances, flammablepressed gases,
oxidizing materials, poisonous articles, radioaetiwaterials, and other restrictive artic

3.3.24Deck Gun (Deluge Set See Turre
3.3.25Departure. An aircraft taking off from an airpo

3.3.26Dry Chemical. A powder composed of very small particles, ususdigium bicarbonate-, potassi
bicarbonate-, or ammonium phosphate-based withcapdeiculate material supplemented by sp
treatment to provide resistance to packing, rest&lto moisture absorption (caking), and the propewx
capabilities. 17:3.3]

3.3.27Dry Powder. Solid materials in powder or granular form desajt@extinguish Class D combusti 2
metal fires by crusting, smothering, or heat-tranmgig means.10:3.3]

3.3.28Empennage The tail assembly of an aircraft, which includes horizontal and vertical stabilize
3.3.29Evacuee An aircraft occupant who has exited the aircralbfving an accident/incidel
3.3.30Exposure Any person or property that could be endangerefirdysmoke, gases, or runc
3.3.31Extinguishing Agent.

3.3.31.1Complementary Extinguishing Agent Refers to an extinguishing agent that has the ediijity to
perform fire suppression functions in support gfianary extinguishing agent and where extinguish
might not be achievable using only the priy agent

3.3.31.2Primary Extinguishing Agent. Agents that have the capability of suppressingmetenting th
reignition of fires in liquid hydrocarbon fue

3.3.32Extinguishing Agent Compatibility. Related to the requirement that the chemical camipa of eacn
agent be such that one will not adversely affeet@rformance of other agents that might be uses
common fire

3.3.33Extrication. The removal of trapped victims from a vehicle aaminery. 16701.3]

3.3.34Federal Aviation Administration (FAA). An agency of the United States federal governmbkatge:
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with the primary responsibility of regulating avat activities

3.3.35Fire Classifications

3.3.35.1Class A Ordinary combustible

3.3.35.2Class B Flammable liquid:

3.3.35.3Class C Electrically charged componer

3.3.35.4Class D Combustible metal

3.3.36Fire Wall. A bulkhead designed to stop the lateral spreduteoin a fuselage or engine nace

3.3.37Flashback The tendency of flammable liquid fires to re-ignitom any source of ignition after the "ire
has once been extinguish

3.3.38Flashover A transition phase in the development of a coetgifire in which surfaces exposel
thermal radiation reach ignition temperature markess simultaneously and fire spreads rapidlyughou
the space.921:3.3]

3.3.39Flight Attendants. Those members of the flight deck crew whose resipdity includes th
management of activities within the passenger ¢

3.3.40Flight Data Recorder (FDR) An instrument that monitors performance charasties of an aircraft in
flight. It is usually mounted in the tail area of aircraft and is designed to withstand certainaatforces ar d
a degree of fire. Its purpois to provide investigators with flight performanta&ta that might be relevani
determining the cause of an accident/incic

3.3.41Flight Deck Crew. Those members of the crew whose responsibilitydes the management of 2
aircraft’s flight control and ground movemel

3.3.42Flight Technical Crew (FTC). Includes pilots, flight engineers, and flight atients who crew ¢
aircraft movemen

3.3.43Foam.

3.3.43.1Aqueous Film Forming Foam Concentrate (AFFF. A concentrated aqueous solution of or
more hydrocarbon and/or fluorochemical surfactémas forms a foam capable of producir
vapor-suppressing, agueous film on the surfacegafdcarbon fue. The foam produced from AF
concentrates is dry chemical compatible and, thegefs suitable for use in combination with thgeat
[403:1.5]

3.3.43.2Film Forming Fluoroprotein (FFFP) Foam Concentrate A concentrate that uses fluoring
surfactants to produce a fluid aqueous film formepsing hydrocarbon fuel vapors. This type of f@dsc
utilizes a protein base plus stabilizing additiand inhibitors to protect against freezing, cowasant
bacterial decomposition, and it also resists fuekyp.

3.3.43.3Fluoroprotein Foam. A protein-based foam concentrate to which fluossultal surfactants ha
been added. This has the effect of giving the faameasurable degree of compatibility with dry cread
extinguishing agents and an increase in toce to contamination by fu

3.3.43.4Protein Foam A protein-based foam concentrate that is staliliz#h metal salts to make
fire-resistant foam blankel403:1.5]

3.3.44Foam Application Rate The amount of foam solution in liters or gallores minute expressed a
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relationship with a unit of area, usually squargener square foc

3.3.45Foam Blanket A covering of foam over the surface of flammaldgiids to provide extinguishme
and prevent ignitiol

3.3.46Foam Burnback Resistance The ability of a foam blanket to retain aeratedstwwe and resi
destruction by heat and flar

3.3.47Foam Drain Time. The foam drain time — commonly the 25 percentrdrge time (or ¥4 draina
time) — is the time required for 25 percent of dnginal foam solution (foam concentrate plus wgaterdrain
out of the foan

3.3.48Forcible Entry. The act of making entry into an aircraft or otegucture when normal entry points are
not accessibl

3.3.49Forward Looking Infrared (FLIR). A thermal imaging system (camera) which ca
vehicle-mounted designed to detect thermal en

3.3.50Frangible Gate/Fence Gates or fence sections designed to open, break awcollapse when strv k
with the bumper of an ARFF vehicle responding tearergenc!

3.3.51Fuel Servicing Fueling and defueling of aircraft fuel tanks, matluding aircraft fuel transf
operations and design of aircraft fuel systemsmduaircraft maintenance or manufacturing operat

3.3.52Fuselage The main body of an aircre
3.3.53Gear.

3.3.53.1Main Gear. Refers to the two or more larger landing gearcstmes of an aircraft, as oppose
wing, nose, or tail gear assembl

3.3.53.2Nose Gear That mechanical part of a landing gear system rt@obander the nose of an aircral ¢
can be designed either as a stationary componeamteothat retracts into the fusele

3.3.54Grid Map. A plan view of an area with a system of squaresnipered and lettered) superimpose to
provide a fixed reference to any point in the af424:3.1]

3.3.55Halogenated Agent A liquefied gas extinguishing agent that extingess fire by chemical
interrupting the combustion reaction between fuel axygen. Halogenated agents leave no res

3.3.56Halon 1211 A halogenated agent whose chemical name is brolorachifluoromethane, CBrC,, and
that is a multipurpose, Class ABC-rated agent &ffe@gainst flammable liquid fires408:1.3]

3.3.57Halon 1301 A halogenated agent whose chemical name is brdtaotomethane, CBr3, and that i
recognized as an agent having Class ABC capabiliiytal flooding systems408:1.3]

3.3.58Hazardous Materials. A substance (solid, liquid, or gas) capable o&atirgg harm to people, prope! vy,
and the environment473:3.1] (See AnnexG.)

3.3.59Hot Brakes. A condition in which the aircraft’'s brake and wheemponents have become overhe: ted,
usually due to excessive braking during lanc

3.3.60* Ignition Temperature. Minimum temperature a substance should attaimderao ignite unde
specific test conditions921:1.3]

3.3.61Incident Commander (IC). The person in overall command at an emerg
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3.3.62International Air Transport Association (IATA). An international group composed of the m
airlines of the world that reviews aviation poliogluding safety item

3.3.63International Civil Aviation Organization (ICAO). An international aviation body, operating ur er
the auspices of the United Nations, that produeesrical safety documents for civil air transy

3.3.64Jet Blast The thrust-producing exhaust from a jet eng

3.3.65Joint Aviation Authority (JAA). An agency in Europe charged with the responsyatitregulating
safety in civil aviatior

3.3.66Knockdown. A fire fighting term defining the reduction of ftee and heat to a point where furt
extension of a fire has been abated and the oviestege can begi

3.3.67Magnesium Refers to either pure metal or alloys having theegally recognized properties
magnesium marketed under different trade nameslesignation:

3.3.68Master Stream. A portable or fixed fire-fighting appliance supgdiby either hose lines or fixed piping
and that has the capability of flowing in exces8@d gpm (1140 L/min) of water or water-ba
extinguishing agent600:1.5]

3.3.69Mutual Aid. Reciprocal assistance by emergency services @nperarranged ple

3.3.70National Transportation and Safety Board (NTSB) A federal agency that is responsible
investigating and determining the probable causarofaft accident

3.3.710verhaul. A fire fighting term involving the process of finaxtinguishment after the main body ¢ 2
fire has been knocked down. All traces of fire maesextinguished at this tin

3.3.72Penetrating Nozzle An appliance designed to penetrate the skin @filanaft and inject extinguishii g
agent

3.3.73Post Aircraft Accident. The specific time when all fires have been extisiged, persons have b
accounted for, survivors have been removed, antldhards have been identifi

3.3.74Preservation of Evidence After an aircraft accident/incident it is impexatithat investigatiy
evidence be preserved after life safety and regpaeations have been concluc

3.3.75* Protective Clothing. EqQuipment designed to protect the wearer from aedtor hazardous materi Is
contacting the skin or eye472:3.1]

3.3.76Rescue Those activities directed at locating endangeerdgns at an emergency incident, remc g
those persons from danger, treating the injured paaviding for transport to an appropriate heakhe
facility.

3.3.77Rescue Patl A fire-free path from an aircraft accident siteateafe area. This path, normally sele :ed
by evacuees, must be maintained by fire fightersnduhe evacuation proce

3.3.78Resources All personnel and major items of equipment thatavrailable, or potentially available, r
assignment to incidents10513.1]

3.3.79Response Time See Time
3.3.80Restricted Articles. See Dangerous Goo

3.3.81Runoff. Liquids that flow by gravity away from an aircraitcident and might include aviation {
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(ignited or not), water from fire-fighting streantisjuid cargo, or a combination of these liqu

3.3.82Runway. A defined rectangular area on a land airport pegpéor the landing and taking off of airci aft
along its length. Runways are normally numbereatirgd to their magnetic directic

3.3.83Salvage A fire fighting procedure for protecting propeftgm further loss following an aircr:
accident or fire

3.3.84Self-Contained Breathing Apparatus (SCBA) A respirator worn by the user that suppli
respirable atmosphere that is either carried igemerated by the apparatus and is independeng @intibier
environmen

3.3.85Size-Up (Risk Assessmen A mental process of evaluating the influencingdex at an incident pri r
to committing resources to a course of acti16701.3]

3.3.86Skin. The outer covering of an aircraft fuselage, wiragg] empennac

3.3.87Smoke Ejector A mechanical device, similar to a large fan, ttet be used to force heat, smoke, and
gases from a post-fire environment and draw irhfiaas

3.3.88Stabilizer.
3.3.88.1Horizontal Stabilizer. That portion of an aircraft’s structure that comséathe elevator
3.3.88.2Vertical Stabilizer. That portion of the aircraft's empennage that ams the rudde

3.3.89Surface Movement Guidance and Control System (SMGQ< A process or plan used by airp:
conducting operations in visibility conditions leesn 366 m (1200 ft) runway visual range (R\

3.3.90Tabletop Training. A workshop style of training involving a realisemergency scenario &
requiring problem-solving participation by persohmsponsible for management and support at emeieg n

3.3.91Threshold. The beginning of that portion of the runway usdbldanding
3.3.92Time.

3.3.92.1Evacuation Time The elapsed time between an aircraft accidentfertiand the removal of
surviving occupant

3.3.92.2Response Time The total period of time measured from the timamflarm until the first ARF
vehicle arrives at the scene of an aircraft acc¢ided is in position to apply agent to any -

3.3.93Titanium. Refers to either pure metal or alloys having taeegally recognized properties of titani n
metal, including the fire or explosion charactécsbf titanium in its various formn

3.3.94Triage. The sorting of casualties at an emergency acogtdithe nature and severity of their injur :s.
3.3.95Triage Tag. A tag used in the classification of casualtieating to the nature and severity of tl  r
injuries

3.3.96Turret. A vehicle-mounted master stream applia

3.3.97Undercarriage. All components of an aircraft landing gear assegr

3.3.98United Kingdom Civil Aviation Authority (CAA). An agency charged with the responsibilit
regulating safety in civil aviatio

3.3.99Ventilation. The changing of air within a compartment by ndtaranechanical means. Ventilat
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can be achieved by introduction of fresh air taitgilcontaminated air or by local exhaust of contated ail
[302:1.5]

3.3.99.1Mechanical Ventilation. A process of removing heat, smoke, and gasesdrére area by usir
exhaust fans, blowers, air conditioning systemsnooke ejector

Chapter 4 Pre-Incident Planning for Aircraft Emergencies I

4.1 General.

4.1.1 Many accidents within the critical rescue and-fighting access area involve undershoots, ovelst )o
and rejected takeoffs, and are generally survivafteidents occurring outside of the critical reseun
fire-fighting access area could irlve impact with adverse terrain with resultant wptof the aircra
structure. Rapid response to these areas is cfocitdde purpose of saving livi

4.1.2 In addition to routine training programs, airpARFF services and all structural fire departmenty
community emergency services with jurisdictionsaadpt to an airport or its traffic patterns arecemaged t)
frequently schedule and partiate in multi-agency training sessions based omterial in this guide. Tl
objective of these sessions should be to focusbie@ng maximum unity, compatibility, and effectivess at
aircraft emergencies should they be on or off theoa. (See Sction 4.£))

4.1.3 All ARFF personnel should participate in regulgersises involving simulated aircraft accide
throughout the year. Frequent command-level trgifiom those persons assigned to major roles |
airport/community emergency plan is also essl. Command training can be presented in the for
workshop or tabletop exercises designed to deweflegtive emergency management techniques. Gui  1ce
for emergency plan exercises is providectNFPA 42¢ Guide for Airport/Community Emergency Planr. g

4.1.4 Command authority at any accident site shouldrbdgiermined according to the jurisdictic
responsibilities of the agencies involved and asgiated in their airport/community mutual aid agnent

4.2 Emergency Response Preplannin

4.2.1 All ARFF vehicles in use at the airport shouldaide to meet the provisions NFPA 41¢ Standar
for Aircraft Rescue and Fire-Fighting Vehic, upon acceptance from the manufacturer and shoz
maintained in a manner to ensure such leveperformance. Special training should be provideenioanc
the skills of all vehicle operators, as their parfance is critical to successful vehicle utilizatiparticularl
under unfavorable conditions. ARFF drivers showtdially drive all serviceoads and be familiar with a
gates

4.2.2* Operators assigned to each ARFF vehicle shouleeriradt runs to all areas of the airport ir
weather conditions during which flight operatioake place. Particular emphasis should be placdhe
ability to respond to the critical rescued fire-fighting access area since this is wheretraosidents occt
These runs will demonstrate each vehicle’s operatioapability and the time required to reach esaig
Since many aircraft accidents occur in the oveangas of the runways, it important to provide suitak
routes for use by the vehicles to enable themaohr¢hese areas. Bridges spanning gullies, streditolses
cattle grids, or other ground surface appurtenasicesld be capable of supporting at least 120 peafethe
weight of the heaviest emergency veh

4.2.3 Where construction work of any kind is likely tifext the response capability or operati
performance of the ARFF service, prior notificatmfithe work should be provided so that amendmean
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be made to operational procedures to overcol minimize their effect. This is particularly impartt wher
work on airport water mains is likely to close doame or more fire hydran

4.2.4 In order to provide multi-vehicle access to thei@ent site, service roads should be so construbte
one vehicle cannot block ingress or egress forraheergency vehicles. This can be accomplish
providing roads of sufficient width or itable passing and turnaround areas. An accesefoice roac
should also be strategically placed and maintanesa the ends of runways, or key taxiways that alidw
ARFF crews all weather access. Where gates areeskasing locks, all airport tes should be capable
being opened using the same key. Where remotelydile, the operation should be provided from «
ARFF vehicle

4.2.5 Frangible gates or fence sections should be |datstrategic locations to allow rapid access BFE
vehicles to areas outside the airport boundarysKeyate locks should be carried on each auttd
emergency vehicle, by airport securiersonnel and designated local emergency ser

4.2.6 Grid maps should be provided for each airportigmdnvirons. They should be ruled with numb: 1
and lettered grid(see Figure 4.2.) to permit rapid identification of any responseaafEhe area covered b 'a
grid map should be a distance ofm (5 mi) from the center of the airport. This camywdepending upont e
type of terrain or location of the airport in rétat to other emergency facilities. Map nomenclagheuld b
compatible with that used by off-airport publicesgfauthorities. wo or more maps might be required wt =re
the area exceeds a 8-km (5-mi) radius. One maddshkimplay medical facilities, heliports, and otlieature
according to the airport/community emergency pi&here more than one grid map is used,

identificetions should differ by color and scale to assighair identification. Prominent local featuresces
routes, staging areas, and compass headings db®sltbwn to facilitate locating accident and md

facility sites. Copies of grid maps shoulc prominently displayed at Air Traffic Control, tlagpor

operations office, each airport and community sii@ion, all mutual aid services, and carried ¢

appropriate emergency vehic
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FIGURE 4.2.6 Typical Airport Grid Map.

4.2.7 Backup systems should be provided in airportdiegions to allow for the rapid operation of veaibk/
doors, for the efficient reception/transmissiorvitél communications, and for the provision of egesrcy
lighting.

4.2.8 A communication system from the airport to comntyior regional emergency services shoul
provided. The reliability of the system should bstéd daily

4.2.9 Any off-airport emergency services authorizedespond to an on-airport incident should pre-ind 3:n
plan access to the various areas of the airpaticpkarly the designated staging areas. Persasimaild als
be trained in the special prowres to be followed once on the airg

4.2.10 Sufficient ARFF vehicles and equipment should tevigled to meet the required level of protection as
specified inNFPA 40¢, Standard for Aircraft Rescue and Fire-Fighting Seeg at Airport, for the airpoi
during flight operations. When thirotection level is reduced for any reason (i.e-a@fport respons
mechanical breakdown, lack of qualified personet,), all incoming and departing aircraft shoug

notified of the change in ARFF capabil

4.2.11 It is important that pre-incident planning inclsdesponse of additional pumping vehicles, la
trucks, elevated platform vehicles, portable liggtequipment, hoisting and lifting equipment, mai
supplies, and any other available speced equipment or vehicle for which a requirememtriscipated. It i
extremely important that the pre-incident plan a&ssures the immediate availability of the speatdlicle:
and equipment, provision for qualified driver-ogera, and especially t availability of approving authori
on an around-the-clock ba:
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4.3 Airport Fire Fighter Basic Knowledge.

4.3.1 To assure that airport fire fighters have a sigtalegree of skill, basic training should be preddr
accordance wittNFPA 100, Standard for Airport Fire Fighter Professional Qifatations.

4.3.2 Comprehensive, continuous in-service trainingaooadance withNFPA 40%, Recommended Pract e
for the Recurring Proficiency Training of Aircraiescue and Fire-Fighting Servii, should be provided
maintain each fire fighter’s proficiency. r further information on training subjects, see Itbierences liste

in Chapter2 and AnnexH.

4.3.3 The complexity of modern aircraft and the varietyypes in service make it difficult to train AR
personnel in all the important design featuresashemodel. However, they should become as fanait
possible with each type of aircraft thiormally uses the airport. Particular emphasis shbalplaced on all of
the following(see also NFPA Aircraft Familiarization Charts Maat):

(1)

(@)
3)
(4)
(5)
(6)
(7)
(8)
(9)

Location and operation of normal and emergencysegérgo doors, equipment, and galley ac
doors

Seating configuratior

Type of fuel and location of fuel tar

Location of ejection seats and armament (militamyraft)
Locations of batteries, hydraulic, and oxygen sys
Positions of break-in points on the airc

Location of rapidly activated standby generatorsidoine:
Fire access pant

Location of aircraft construction materials thag aubject to be releasing hazardous/toxic subst ce
while burning (i.e., carbon fibers, e

4.3.4 Airports are large commercial complexes that dontzany potential life and fire hazards. Tr
hazards vary relative to aircraft operations, tohday, weather conditions, construction, or a cmation o
these factors. It is, therefore, vithat ARFF personnel become extensively knowledgeabbut the airpc
and any changes that occur that could adversadgtafhmediate response or the efficient performaridkeir
rescue and fire-fighting responsibilities. Minimuweguirements of knowdge should include all of t

following:

(1)  Water supply locations (hydrar

(2) Runway identifications and locatic

(3)  Taxiway identifications and locatio

(4)  Airport lighting system

(5) Most effective response routes and alterna
(6) Fuel handling and storage ar

(7) Key airport location

(8)  Airport service roac
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(9) Gates and fenc

(10) Airport drainage syster

4.4 Communications

4.4.1 All airport emergency vehicles should be provieeth multiple channel two-way radios operating n
the airport’s assigned ground control frequency @thér airport emergency frequenc

4.4.2 ltis desirable that airport ARFF vehicles be ablenonitor or be in direct voice communicationsh
an aircraft during an emergency situation. Thicpdure is especially important when airport contivaler:
are not in operatio

4.4.3 At an aircraft accident site, power megaphonesbeavaluable tools to coordinate flight d
crew/ARFF activities, direct evacuating aircraftopants to safe locations, and so ft

4.4.4 Portable radios can be utilized at an accideattesitommunicate with the command post, ail
emergency dispatcher, airport management, arrivawois-up units, and so forth. Where personnel ahities;
from more than one agency will operatemutual support, common radio frequencies shoulavadable. |
not, pre-incident planning procedures should babdéished so that portable radios can be exchanigeds
of messengers employed, or methods of relaying agessthrough the command putilized. When portab 2
radios are exchanged, consideration should be govaxoiding channel saturation and the maintenaf
communication disciplin

4.4.5 Experience from recent accidents has shown tleaisk of automated voice notification systems ky eat
facilitates emergency response/mutual aid notifice

4.4.6 The use of cellular telephones in ambulancesypervisory vehicles, and in command post vehicés ¢
provide significant benefits in command and confwolctions

4.5 Mutual Aid Considerations.

4.5.1 As indicated previously, it is essential to havatunal fire-fighting assistance agreements
community and regional, off-airport fire departmgeruccessful rescue operations and handling ok
accident fires both on and off the airpcepends on pre-incident planning the effective dsauwual aid(se¢
also AnnexF). The following considerations are significal

Q) Special attention should be given to ensuring cdiitity in equipment designs (i.e., fire hose thas,
communications equipment, etc.) and to fire cortp®rational technique

(2) It is important to familiarize structural fire depaent personnel with the special problems relatn |
aircraft rescue and fire fighting including methadsccess to aircraft operating areas and hi
operate vehicles while on the airp

4.5.2 Airport orientation visits should be arranged iog tlepartments bordering airports for consulta
with the airport fire department, airlines, theitaily services, and others as appropriate. Thaimitrg ir
airport/aircraft familiarizationhould include those items listed 4.3.Z and 4.3.4, diagrams in the NFF
Aircraft Familiarization Charts Manui, and grid maps of the airport and surrounding.

4.5.3 Structural fire-fighting vehicles normally carmnall amounts of water as compared to the am :
usually carried on major airport ARFF vehicles. Hwer, they can be useful in relaying water fromrapts
reservoirs, or other sources to maintARFF vehicle supplie

4.5.4 Structural fire fighters can be utilized to prawidssistance to airport ARFF personnel by handilosg
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lines, operating tools and equipment, assistingscue operations, and protecting expos

Chapter 5 Flight Deck Crew and ARFF Personnel Responsibilitig I

5.1 Areas of Responsibility

5.1.1 The flight deck crew, flight attendants, and ARFgsonnel should have the skills to deal with ait
emergencies and should be familiar with each othesponsibilities to ensure that all their effoate clearl
directed toward the commonals of life and fire safet

5.1.2 The prime mission of all concerned is the safé@ligpersons aboard the aircraft and any o
involved in the emergency. Duties and responsiggditan generally be defined as follo

(1) Flight deck crews hold the primary responsibility the aircraft and for the safety of its occupamtse
final decision to evacuate an aircraft and the reammwhich the evacuation is carried out are mayle
the flight deck crew provided they : able to function in the normal manner at the t

(2) Flight deck crews and flight attendants share nesibdity for the aircraft and for the safety od
occupants. The final decision to evacuate an diraral the manner in which the evacuation is cd rie
out are made by the flight deck crews alight attendants provided they are able to funcirotie
normal manner at the tin

3) It is the duty of responding ARFF personnel to meanditions in which survival is possible .
evacuation or rescue can be conducted. As visiltbriim within an aircratft is limited, any exter
features or situations likely to be of significe in the evacuation process should be communit¢a 2d
the aircraft’'s crew. Should it become apparent tihatcrew’s incapacity precludes the initiatio
evacuation, the incident commander of the ARFFqgrersl should take the initiatiy

5.1.3 To prevent injury when an emergency aircraft eafion takes place, consideration should be giv 1to
assist occupants using the aircraft sli

5.2 Communications

5.2.1 Effective communications between flight deck cieavd ARFF personnel is very important du
emergencies. Contact should be established aatliest possible time between persons in chargact
group. Exchange of pertinent information carist in developing better decisions and plans abactSever: |
methods of direct communication are generally abdé such as aircraft interphone, tower relay,odiradic
communication via approved frequency or visual alig

5.2.2 Where aircraft engines are operating, radio comoations near the aircraft can be very difficulto$
aircraft are equipped with intercom systems andigeal with plug-in jacks normally located under
forward portion of the aircraft near tnose gear. ARFF personnel should be aware of te@sic
communication and carry the necessary headset andpghone to plug into these facilities. Even wiltle
engines operating, direct communications with tigenf deck crew can be established be of this system i1s
long as the power is ¢

5.2.3 Where a more direct means of communication cabe&stablished, the incident commander c )
responding ARFF personnel should go to the let sidthe aircraft nose and establish direct ey¢amb@ani
voice communications with the captain he flight deck crew. If engine noise is a problam a powe
megaphone is not available, it might be necessargdort to hand signals to communiceFigure 5.2..
depicts standard international ground to aircraftchsignals that should be used byFF personnel 1
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communicate with the captain during emergenciessé&thand signals are established for emer:
communication between the ARFF Incident CommandeERA Firefighters and the Cockpit and/or Ci
Crews of the Incident Aircraft. ARFF Emergy Hand Signals should be given from the left freide of th
aircraft for the cockpit crew. (Note: In order tonemunicate more effectively with the cabin crew,dfgenc '
Hand Signals may be given by ARFF Firefighters fratfmer positions

Recommend Evacuation — Evacuation recommended based on ARFF
Incident Commander's assessment of external situation.

Arm extended from body, and held
horzontal with hand upraised at eye level.
Execute beckoning arm motion angled
backward. Mon-beckoning arm held
against body.

Might — same with wands.

Recommend Stop — Recommend evacuation in progress be halted.
Stop aireraft movement or other activity in progress.

Arms in front of head,
crossed at wrists

Night — same with wands.

Emergency Contained — Mo outside evidence of dangerous condition
or “all clear”

Arms extended outward and
down at a 45-degree angle.
Arms moved inward balow
waistiing simultanecusly until
wrists crossed, then extended
outward to starting position
{umpire's “safe” signal).

Night — same with wands.

FIGURE 5.2.3 Standard International Ground to Aircraft Signals. (Photos courtesy of the Air Lin
Pilots Association

5.2.4 If aircraft engines are operating, ARFF persomheluld use extreme caution when approachii

aircraft for communications purposes as describe5.2.z and 5.2.%. The aircraft should be approached  nly
from the front and well ahead of the n and, if possible, in full view of the captain. iele and hand-he
lights should be used in periods of darkness awd ysibility. See Table 5.2.. for light gun signal:
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Pilots Association

5.2.4 If aircraft engines are operating, ARFF persomsheluld use extreme caution when approachii

aircraft for communications purposes as describe5.2.z and 5.2.%. The aircraft should be approached  nly
from the front and well ahead of the n and, if possible, in full view of the captain. iele and hand-he
lights should be used in periods of darkness amwd yisibility. See Table 5.2.. for light gun signal

Table 5.2.4 Standard Air Traffic Control Tower Light Gun Signals

Meaning
Color and Type Movement of Vehicles Aircraft on Aircraft in Flight
of Signal Equipment, and Personne the Ground
Steady gree Cleared to cross, procee Cleared for takeff Cleared to lan
or gc

Flashing gree Not applicabl Cleared for ta Return for landing (to t
followed by steady green t
the proper time

Steady re STOF STOF Give way to other aircre
and continue circlin

Flashing re Clear the taxiway/runwi Return to tarting point on airpo  Airport unsafe, do not lai

Flashing whit: Return to starting point on airp 1 Return to starting point on airp -1 Not applicabl

Alternating red and gre' 1 Exercise extreme cauti Exercise extreme cauti Exercise extreme cauti
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Chapter 6 Emergency Respons I

6.1 General.

6.1.1 The survivable atmosphere inside an aircraft Ageeinvolved in an exterior fuel fire is limitec
approximately 3 minutes if the integrity of thefeame is maintained during the impact. This timalddoe
substantially reduced if the fuseleis fractured. When the aluminum skin is directlpesed to flam
burnthrough will occur within 60 seconds or lesslasthe windows and insulation may withstand peatéir
for up to 3 minutes. Because of this serious ldeadrd to occupants, rapid 1 control is critical. Therefor
whenever flight operations are in progress, ARHRiales and personnel should be so located thainoipt
response and fire control can be achieved withisttme frame

6.1.2 At many airports portions of the critical rescung dire-fighting access areas might be outsideathmort
boundaries. There also can be obstructions crégtedtural features, highways, or railroad rightaalys that
would delay or preclude sess by ARFF vehicles. Consideration should be ginéhese instances
providing specialized vehicles where conventioraligles can be restricted due to unusual te
characteristics. Any delay in response time isoaiit and mutual assistance eements with off-airpc
agencies should be established to provide optinagpanse in problem arei(See Figure 6.1...)

500 ft
(152 m)

500 ft
(152 m)

. Runway length plus 6600 ft (2012 m) e

Legend

Owverrunfundershoat S RES D Boundary of the critical rescue
areas and fire-tighting access area

Runway

FIGURE 6.1.2 Critical Rescue and Fire-Fighting Accss Area

6.1.3 To obtain the desired response, pre-incident jphgnshould include a wide range of factors suc ;
adequate alarm systems, fire station locationpr@positioning of resources), vehicle operatoniray.
airport familiarization, and staging as for outside assistan

6.1.4 Fire stations should be located so that rapicctimecess to the operational runway(s) utili
maximum acceleration rate and top speed of thecke=his utilized to enable them to reach any pomthe
runway(s). The access road to the runs) should be as direct as poss

6.1.5 All-weather access routes to the critical resaufae-fighting access area suitable for ARFF ebdi
should be designated and should be maintainedainl@sondition while flight operations are in presg
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6.1.6 To minimize response times, operational procedsinesild exist through which Air Traffic Cont
(ATC) would stop or divert all aircraft and nonesisal traffic that would conflict with respondingreergenc
vehicles

6.1.7 Airports updating their master plan for airporvel®pment should consider the location of obstams
in the critical rescue and fire-fighting accessaaach as ditches, mounds, vegetation, or nontoéa
structures that could cause exteniddamage to any overrunning aircraft or obstructpbstioning o
emergency vehicle

6.2 Low Visibility Operations.

6.2.1 New and improved techniques for instrument takaotf landing permit flight operations to conti 2
under adverse weather conditions. Low visibilitedions criteria vary from one airport to ano
depending upon the type of instrument landiystem available, the level of natural and manr
obstructions in the surrounding terrain, the typeiaway lighting, and the capability of the onbd
instrument systems of the aircraft using the airf@uch operational minimums can vary from 5 knmi)
visibility to 100 m (300 ft) for landings and wighimilar restrictions for takeoff. ARFF personnebsit
ascertain operational restriction levels from el Air Traffic Control (ATC) agency in order tgtablist
response capability under minimuvisibility conditions

6.2.2* Although aircraft operational navigational weath@nimums might not be in effect, fully staf

Local Standby Alert procedures should be initiatdebn flight operations are in progress and surfagieility
and conditions are less than 800 n mi). Whenever operational/environmental conditierst having th
potential to impede a timely ARFF response, anssssent should be made regarding ARFF personn.  nd
equipment or repositioning of resources or b(See also Sectio10.z.)

6.2.3 Standbys during low visibility operations and adeaweather conditions should have at least oner naj
ARFF vehicle located at a distance no closer thartaxiway hold line adjacent to the midpoint af Hctive
runway unless the fire stationlocation(s) permits effective response tin(SeeFigure 6.2..) When ol
standby, vehicle operators should keep enginesnmgrand such lights operating as to effectivelykrthe
position of the vehicle. If the vehicle is equippeith a FLIR system t should be fully operational with

in-cab display
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FIGURE 6.2.3 Example of Airport Fire Station Locations

6.2.4 ARFF personnel assigned to any standby shouldtoraali applicable radio frequenci

6.2.5 Air Traffic Control (ATC) should be made awaretbé exact location of the ARFF vehicles assigni:d to
standby duty. Where available, surface navigatiardd, such as ground radar (ASDE), should be
utilized through coordination between ARFersonnel and the control ton

6.2.6 ARFF vehicles can be equipped with an infraretbnisystem to assist the crew of the vehicles ¢at®
and respond to emergencies in low visibility coloais

6.2.7 Positioning equipment can be installed on ARFFRaleh to enable the drivers to know their positio
the airport at all time

6.3 Considerations for Airports Adjacent to Water.

6.3.1 Where airports are situated adjacent to largedsoali water such as rivers or lakes, or where dine
located on coastlines, provisions for the availgbdf specialized water rescue vessels, or hetasp or both,
and equipment should beplace

6.3.2 Inclined ramps or docking facilities should be sidlered by airports located adjacent to large Isool :
water to allow rapid response to aircraft accidelasinch ramps should be located adjacent to theran
areas of the critical rescue anre-fighting areas. Where appropriate, ARFF crevesikhhave navigation
maps availabl
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6.3.3 For rescue purposes, the vessel(s) should bepipith flotation platforms, rafts, and/or persk
flotation devices, or a combination of these fa thaximum number of occupants carried on the l¢
aircraft regularly scheduled into the ¢ort.

6.3.4 Rescue vessels should be capable of rapid respotise accident sit

Chapter 7 Factors Common to Airport Emergencie: I

7.1 General.

7.1.1 The primary hazard associated with aircraft acusles that liquid fuels are likely to be released
ignited during the accident sequence. A secondazgtd is that fuels released but not ignited ¢
subsequently be ignited prior to or dui the egress of occupants. In addition, fires invg\combustibl
materials such as interior furnishings, stored gpadd aircraft system components can occur. At
complications could result if the aircraft comesést in such an attitude thatcible fuselage entry or shoring
for stabilization might be require

7.1.2 During all aircraft emergencies, all persons nadly involved in the ARFF phase of the incid
including the news media, should be required tg w&ll clear of the site until evacuation, occupeante, ful
fire control, and site safety curity are completed. Responsibility for site setyushould be pre-assignec
the law enforcement agency of primary jurisdicteord could be augmented by other law enforce
agencies, guards, military, and volunteers as ik

7.1.3 The various emergencies that can be anticipatddda emergencies involving aircratft in flight (fod

in Section7.2), as well as emergencies that occur on the grolimelemergency declarations associated vith
pre-flight and post-flight aircre operations, maintenance, and servicing are géyneeftrred to as aircre
ground emergencies. Information on aircraft groemgtrgencies can be found in Chagl2 of this

documen

7.2 Types of Alerts

7.2.1 The terms used to describe categories of emergdang are not standardized. The Federal Avi n
Administration (FAA) terms, Local Standby Alert,IFEmergency Alert, and Aircraft Accident Alert, dthe
International Civil Aviation Organizatn (ICAO) terms, “Local Standby,” “Full Emergencyghd “Aircraff
Accident,” are equivalent. Individual airports midgiave adopted their own nomenclature for Locah&bs
Alert, Full Emergency Alert, or Aircraft Accidentléct. This must be coordinatedth the appropria
authority

7.2.2 Local Standby Alert — “Local Standby.” When an aircraft has, or is suspected to havepartione |
defect, the incident should be considered a Loty Alert. The defect should not normally caseseou:
difficulty for the aircraft to achieva safe landini

7.2.2.1 Under Local Standby Alert conditions, at least &iFF vehicle should be staffed and positione to
permit immediate use in the event of an accidémitel time and conditions permit, ARFF personneluti be:
advised of the following

(1)  Aircraft type
(2) Number of passengers and c

(3)  Amount of fuel remainin
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4) Nature of the emergen

(5) Type, amount, and location of dangerous goods d

(6) Number and location of nonambulatory passengefsard, if an

All other in-service ARFF vehicles should remaimidable for immediate respon

7.2.2.2 A Local Standby Alert should also be initiated wlas aeromedical evacuation aircraft with pati ts
aboard is approaching or departing the airport. dutbority having jurisdiction should establish toaols fo
handling of aeromedical evacuen aircraft with patients on boa

7.2.2.3 Whenever operational/environmental conditionstexawving the potential to impede a timely AF  F
response, an assessment should be made regardiig @dRsonnel and equipment or repositionir
resources or bot

7.2.2.4 Operational policies should be in effect for aftmovements not normally encountered by
airport

7.2.3 Full Emergency Alert — “Full Emergency.” When an aircraft has, or is suspected to ha\
operational defect that affects normal flight opierss to the extent that there is danger of andaedj th
incident should be considered to be a Full Egency Alert, or a “Full Emergenc!

7.2.3.1 When a Full Emergency Alert emergency is decla#drFF personnel should be provided v
detailed information that allows preparation féely contingencies. A full response should be maitlle the
ARFF vehicles staffed and in position with ines running and all emergency lights operatinthao the
fastest response to the accident/incident sitdbeaaccomplishe

7.2.3.2 It is important that appropriate radio frequen@escontinuously monitored by ARFF personnel. Jne
or more major ARFF vehicles should be able toakdtifire suppression within the briefest periodiroe afte
the aircraft comes to rest. Staly positions for ARFF vehicles should be establistoedhe type ¢

emergency and aircraft involve

7.2.3.3 ARFF personnel should be informed of any changesdistressed aircraft’'s emergency situa

7.2.4 Aircraft Accident Alert — “Aircraft Accident.” This alert denotes that an aircraft acciden
occurred on, or in the vicinity of, the airp:

7.2.4.1 Regardless of the source of an Aircraft Accidelgritalarm, full ARFF response should be put o
effect. When possible, all known pertinent inforiroatshould be relayed via radio by Air Traffic Cool
(ATC) to responding units and include accurately as possible, the accident locationgusindmarks ar
grid map coordinate

7.2.4.2 When an accurate accident location is not avala®RFF personnel should anticipate the w
situation and stand by until signs of an accideatewzident or better information is received. Mlitaid
assistance should be initiated in accore with the airport/community emergency pl(See alscNFPA 42,
Guide for Airport/Community Emergency Planning, 4840 Airport Services Manual, Part During al
Aircraft Accident Alerts, ARFF crews should alwagssume there are survive

7.3 Vehicle Response to Aircraft Accident:

7.3.1 ARFF vehicles should approach any aircraft acditdgrihe route that provides the quickest resp  se
time. This might not necessarily be the shortestbdice to the scene. Traversing through unimpravea
can take longer than traveling a gre distance on paved surfaces such as taxiways, rangsoads. Tot
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response time is vital. Preferred routes, espgdiadise within the critical rescue and fire-fighfiaccess are 3,
should be preselected. Practice response runscsheuhade under th ideal and inclement weatl
conditions

7.3.2 In some cases, runways and taxiways are blockedrtnaft awaiting taxi clearance or takeoff. Vdé :
operators should be aware of alternate routesctirabe used so as not to delay resp

7.3.3 The load-bearing characteristics of the airpoittgoucture under various weather conditions stidng
known, and vehicle operators should be trainecetd @ith off-road driving conditions. When respamglir
rough terrain conditions, ARFF reonders should consider alternate rot

7.3.4 When nearing the accident scene, vehicle operabhargld be alert to avoid all persons in the
especially those who might be injured, unconsciousyandering about in a dazed condition. In dask
periods of low visibility, or when operng in areas of tall vegetation, extra caution dfectve use ¢
lighting equipment, audible warnings, FLIR systenrsa combination of these might be nee

7.4 Positioning of ARFF Vehicles

7.4.1 Information from the flight deck crew relativettoe nature of the emergency will assist the A
personnel to better determine the most advantagemsisoning of the vehicles upon arrival at thersz of a1
aircraft emergenc

7.4.2 Piston-type engine aircraft provide different ops for initial positioning of ARFF vehicles than
turbojet aircraft that have swept-back wings aratipce a jet blast hazard. ARFF personnel shoulefibre
consider an approach from the nos jet aircraft. However, this should not becomeaagard procedure
wind conditions, terrain, type of aircraft, locatiof engines, cabin configurations, and other iactar
dictate the optimum approach in a given circumsdi

7.4.3 Vehicle position should never obstruct aircrati@vation or interfere with the deploymen
evacuation slide(See also Chapte9.)

7.4.4 Propellers turning on turboprop or piston-typeieagircraft present a hazard to evacuees and. FF
personnel. Turbojet engines present different sl For example, the areas directly ahead of@re
considerable distance behind the engshould be avoided because of the intake and jst bizard:

Turbojet engines will rotate for a considerablediaiter they have been shut do\(SeeFigure 7.5.t.)

7.4.5 When combination cargo/passenger (COMBI) airdrafte declared an emergency, ARFF persc 2|
should be informed of cabin configurations priothie landing. Since some cargo areas extend ogewitigs,
the overwing exits could be unavailable fise as emergency ex

7.4.6 The mission of the first-arriving ARFF vehicle acréw is to assist in evacuation of occupants,qm v

the outbreak or spread of fire, and perform angue®perations required. The vehicle should beipasd tc
protect the principal evacuati route being used by the occupants. When it isalsvihat the occupants 2
evacuating safely without assistance and the fitbreat of fire is controlled, later-arriving velgs and crews
can be strategically positioned and tasks assigbadtion nust be exercised to avoid placing evacuees, ARFF
personnel, or vehicles in locations that could beedazardous in the event of a sudden extensibre«

7.5 Hazards to ARFF Personne

7.5.1 ARFF personnel should always remain alert to tesibility of ignition of flammable vapors that
always present in the area of damaged aircrafnikéition of ignition sources and the maintenancar
unbroken foam blanket is the best proae in preventing ignition of these vap«
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7.5.2 All ARFF personnel should be provided with andé&guired to wear proper protective clothing
equipment. Personnel should be fully trained inube limitations and value of such protective aglaghanc
equipment by utilizing them in frequetire-fighting drills

7.5.3 Aircraft structures damaged by fire or impact &s@are often very unstable and subject to collaf
rollover. If these conditions are suspected totegiecautions in the form of blocking or shorirfpsld tak:
place as soon as practicableensure the safety of ARFF personnel working indiea

7.5.4 If dangerous goods are believed to be involveahiemergency, procedures should be carried «  as
prescribed in the U.S. Department of TransporteEmergency Response Guidek. This also include
incidents involving agricultural spraying airft and the associated pesticic

7.5.5 An undercarriage fire creates a potential forraftccollapse or explosive disintegration of afés
components from wheel assemblies. Personnel sinoticross the possible fragmentation area, whisers )
an angle of 45 degrees from the sif the wheel assemblies to a distance of at least 9889 ft).(Se«

Figure 7.5.%)
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FIGURE 7.5.5 Wheel Fragmentation Arec
7.5.6 ARFF personnel should stay well clear of an ofiregget engine to avoid intake and exhaust haz 1s.

(SeeFigure 7.5.t.) Before ARFF personnel approach an aircraft, toelent commander should requesi e
captain to shut down appropriate engs) to ensure that there is a safe area of \

Da nger zones at idle power

Rear clearance
45 m (150 ft)

/]

Mote: Crosswinds will have considerable effect on contours.

FIGURE 7.5.6 Engine Run Danger Area:

Front clearance
Bm (25 ft)

7.5.7 The propellers of piston-type engine aircraft ddowever be moved when at rest as any move
could, under certain conditions, restart the enghi®rFF crews should be aware of the various prop a
aircraft and make it standard operating iedure to never pass under or through a pro|

7.5.8 Some modern jet aircraft are equipped with RamTAnbines (RAT) or Air Driven Generators (AD 1)
designed to provide back-up electrical and hydcagubiwer in the event of in-flight failures of priny
systems. These devices are often designedploy from flush fuselage or engine-mounted storaged some
can deploy with considerable force. ARFF persosheluld become aware of aircraft employing thestesys
and their locations. Serious injury could resutiidd the RAT accidentally deploy & strike a person duril )
emergency operation(See Figure 7.5.{ where a deployed Ram Air Turbine on a Lockheed Hitraft is
shown. It is located at the center underside offtiselage slightly forward of a point directly iné with the
main landin¢ gears.
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7.5.9 On Boeing 767, if the ground spoilers are deplayed an overwing plug is opened, they will rag
retract down. This is done so that exiting passeswyél not be hampered in evacuation. The slide

FIGURE 7.5.8 Ram Air Turbine.

deploys from the side of the fusele

7.5.10 When approaching helicopters and the pilot is cims, approach in full view and follow the pilc
instruction (pilot normally sits in the right-hasdat); avoid blind areas where the pilot cannatd®n. Unde -
crash conditions where the p is incapacitated and the rotors are still opegatimay be advisable
approach in a crouching position, from the oppaside to the tail stabilizing rotor at a positidig/stly to the
rear of the main rotor head, remaining as cloghéduselag as possible as the main rotors are desigr
rise clear above the tail (remember that main sotend to lower at the front of the helicopt[See Figure

7.5.10(a and Figure 7.5.10(k.]
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HELICOPTER DANGER AREAS

DANGER - NEVER ENTER

FIGURE 7.5.10(b) Helicopter Danger Areas

7.5.11 Composite materials used in aircraft constructian, when involved in a crash or fire situat
present the fire fighter with the following probler

(2) Emission of toxic gases on the decomposition ahseand bonding agen

(2)  Airborne sharp particles of composite material$ taa be ingested into the respiratory systen  d
cause skin injuries and traumatic derma

3) In post-fire conditions they are capable of absuaylall of the products of a post-crash fire, patdly
acting as a carrier, if fibers enter the body by $ijection or inhalatior

7.5.11.1 A size-up (risk assessment) in respect to whethapt composite materials are involved shoul be
undertaken, and the appropriate level of persommgéction for site management established. Fatbdog
considered should include the folling:

(1)  Are composite materials, carbon, aramid, bororergtass, or other synthetics involv:

(2)  The scale of involvemel
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@)

(4)
(5)
(6)

(7)

(8)

9)
(10)

(11)

(12)
(13)
(14)

(15)

(16)

(17)

(18)

Are the composite material components in the iatieairframe structure, for example, flooring, segti
(internal containment if fuselage is intact), otezral airframe structure, for example, skin p
control surfaces, rotor blades, and so 1, free to atmospher

The prevailing wind and weather conditic
Composite material fibers cannot normally be det:tty the naked e\

Is there a fire or immediate risk of fire? ARFF ias should be positioned on the upwind

whenever possible. This must be taken into conaiaer when dealing with wheel assembly fire n
the initial fire-fighting attack. Once the smokeiplehas been controlled, the traditional fore an  ft
ARFF vehicle deployment can be implemented. Contpasaterial characteristics relative to hea are
as follows:

(a) Carbon fiber gives off cyanide gas at 150°C (32
(b) Carbon fiber supports a flame at 195°C (40¢
(c) Delamination occurs between 250°C and 300°C (568W-598°F

The size, type, age, and contents of the airqadt.aware of retrofitted structures and componen ;
aircraft.,

A minimum distance of 100 m (321 ft) from the maiselage and 30 m (96 ft) from debris, which:ver
is the greater, should be considered contaminatgdlly and become the boundary in establishi a
restricted area. Personnel should, wheneveically possible, remain upwind and uphill on thest
scene although this should not impair the effeabiperational deployment of ARFF vehic

equipment, or personn

If crew and passengers self-evacuate an aircssgfgnably and coaching points must be upwinc  d
outside of the restricted area (inner corc

Airborne fibers are highly conductive and can sgsip damage electrical installatio

All aircraft and buildings downwind must be warrtbdt there may be fibers in the atmosphere. t is t
be advised that ventilation systems drawing ao biildings are closed, as this will minimize tisk
of the polluted atmosphere being dranto the interior of the buildin

All foot traffic through the area must be curtai
Motorized traffic in the area must be kept to aimimm.

Helicopters must not be allowed over the affected aas this could disturb the foam blanket
agitate the fibers by the downdratft it cree

Any machinery or electrical equipment likely to éféected by smoke in any composite material related
to the incident should not be used until it hasnba®ecked. Where smoke has been involved, a = icky
lacquer-type residue is left, which can susly impair moving parts in machine

Vehicle marshaling areas and subsequent triageshedd be established upwind and in accorc 1ce
with established procedur

Accident sites may involve large numbers of peopiany of whom may go to the scene unneces arily
if not controlled. Clear command structures arewsal for overall effectivenes

Limiting the spread of exposure of composite mate
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(19) Limiting the exposure of personnel and valuableggent to composite materie

7.5.11.2 In post-fire conditions when composite materiaishsas carbon, aramid, boron, fiberglass, and >ther
synthetics are involved, the fibers may initially fuppressed within the accident site by the agipdic o
aspirated foam, or fine water ay or by covering the immediate wreckage with sgdvsheets which w

assist in the control of airborne fibers materis#hen resources are available the above can bevachb

the application of water-based suppressants omunggtsimilar to a domtic based floor wa:

7.5.11.3 Control of access and egress from the sceneesitgasfor successful decontamination. Af
personnel should undergo formal decontaminatioedas likely hazards and levels of expos

Chapter 8 Aircraft Construction and Materials I

8.1 Aircraft Construction.

8.1.1 It is fundamental that ARFF personnel have a waylkinowledge of named parts and construction >f an
aircraft to ensure commonality in terms used, awdgnition of potential difficulties and hazardser

gaining access or extricating casualtieircraft are manufactured in many sizes. However ,abmmon terrn s
used in respect to identification of structuraltéeas are identified irFigure 8.1..
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Aircraft Structural Features

Left Right
port Pitot head starboard
ﬂ Flight deck
Captain —
Fuselage
Cabin
Wing root

Main plang

Inner section

Main
spar
tip

Aileron
Trailing edge

Mo, 1 engine | 4 Mo. 2 engine

Elevatars

{Harizontal stabilizer)
Empennage
Tailplane

Rudder
{Vertical
stabilizer)

AP exaust

Ventral stairs

FIGURE 8.1.1 Nomenclature for Aircraft Structural F eatures

8.1.2 The structure of the fuselage consists of th@valhg components

(1) The tapering shape of the fuselage is formed lgriasof vertical frames (formers) placed transslgrs
from nose to tai

(2) Metal struts (stringers) run horizontally along tliegth of the fuselage positioned arounc
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circumference of the forme
3) The cabin floor is supported by horizontal weigeabng struts (longeron

(4)  The rigidity of the airframe is achieved by a sfgtressed skin) which is riveted or bonded tc
formers and stinger(SeeFigure 8.1...)

Stressed skin

Fuselage

Vertical frame

Metal stringers

Lengerons
FIGURE 8.1.2 Fuselage Component

8.1.3 The structure of the wings (mainplane) consist&péring spars (main and secondary spars), wiaic h ¢
either run from the center section of the fuselagieom wing tip to wing tip. The number of spaepends an
the wing design. Struts (ribs)e placed at right angles to the spars to form &lgraf the wing design. Stru s
(stringers) run across the ribs on which a streskadis riveted or bonded. S¢Figure 8.1...

Stressed skin

FIGURE 8.1.3 Wing Components

8.1.4 The undercarriage normally consists of a nose drektwo groups of wheels (or more) situated be:hin
the center of gravity beneath the aircraft. Thelliag gear incorporates a mechanism to raise anerltw
undercarriage. A shock absorbing (oleo leg), wheels, and braking units are attatcbetle base of the ol 20
leg and supporting hydraulic pipe work. It is notpiactice for wheels to incorporate a fusible phigcl
deflates the tire when excessive tire pressuresldevHazards assated with the undercarriage are b

tires, hot brakes, ruptured hydraulic piping, aedls contained in the oleo leg rupturing causiregaleo t

drop. Note that braking units are not normallyai&a on the nose whe
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8.1.5 The construction of the airframe of a helicopgesimilar to the fuselage of a fixed wing airci
However, a helicopter is not stressed to carry mphane. The cabin is not pressurized for highuade
Undercarriage assemblies are compaely small, and in some cases not retractable, winieans thi
structural components are smaller and lig

8.2 Aircraft Materials.

8.2.1 ARFF personnel should become familiar with airccainstruction materials. Most of these mate s
have a low resistance to flame exposure, and tiediavior under fire conditions should be understdoe
have high resistance to cutting or o forcible entry methods that can sometimes beatifffiand tim:
consuming and can virtually impede successful reso fire-fighting operatior

8.2.2 Much of a modern aircraft structure is aluminutoyallt is approximately 50 percent lighter thaaed

and its normal appearance is light gray or a sjlgerface when polished. It is used as sheetsrimaét skir
surfaces, as channels foamework, and as plates and castings for bulkhezdl§itings. This metal will nc
contribute to a fire to any significant degree. Heer, it will melt under the high temperature caioahis

found in aircraft fires. As a rule, aluminum wilitkle and ditort at 400°C (778°F) and decompose depending
on thickness at 600°C (1138°

8.2.3 Magnesium alloys are used for wheels, engine nspinackets, crankcase sections, cover plate  ind
other engine parts. The appearance of this mesdlery-white or grayish, and it is about two-tsrthe

weight of aluminum. While it is not eily ignited, when it is ignited it burns at 900°06(78°F) to 1000°
(1858°F) violently and cannot be easily extinguthethus presents a serious reignition sourcarld
developed when the metal comes in contact with ¢ghauefaces, as might occui a wheels-up landing, he e
the capability of igniting flammable vapc

8.2.3.1 Where special extinguishing agents are not aMailimo magnesium fires, water in coarse he
streams might provide a suitable alternative foretol method. At first, such streams will resualidcalize
intensification of flame and consi@ble sparking and showering of burning magnesisoiated burnin
pieces of magnesium should be removed from flamenadybor area

8.2.4 Steel in various forms, including stainless steselised in aircraft engine parts, around engirnelfes
engine fire walls, flap gear, and tubing. The mptakents no fire hazard, nor does it contribute fice

except that it can create ftion sparks when in contact with hard surfacesmdua wheels-up landing. T
sparks have sufficient energy to ignite flammalapars. In most forms used in aircraft, steel canutevitt
metal cutting saws, but because of the sparks peajut is a otentially hazardous operation in the pres 1ce
of flammable vapor

8.2.5 Titanium is used primarily in engine parts, naeglland for engine fire walls. It is a combustinletal

but in the forms used in aircraft, it has a highgrée of heat and fire resistance. Although notleagiited, il

will burn between 1300° (2372°F) and 1450°C (2642°F). Once ignited, tilamis difficult to extinguist
Water is ineffective. Turbine engine fires involgititanium cannot normally be extinguished by axi
fire-fighting techniques within the time period essary to comple rescue operations. Titanium metals | ave
a friction spark hazard similar to steel and magmasSurfaces of titanium are very difficult to gtrate

even with power equipme

8.2.6 To improve the payload/vehicle-weight ratio ofceaft without compromising structural stren:
increasing use is being made of composite matefiailsy are made of small, fine fibers embedd:
carbon/epoxy materials. The fibers are usuallon, fiberglass, aramid, or carbon in the form @fpipite
Composite fiber plus plastic materials have remlacetal in many aircraft components, such as e
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nacelles, flaps, floor panels, struts, undercagridmprs, wing structure, tail plane, anaizontal and vertici
stabilizers. Temperature-resistant composites Isante found in engine, tire, and brake compondiites:
materials do not present any unusual fire extirfguent problems. However, when cutting compt
materials fire fighters sould have full body protection including positiveepsure self-contained breatfr
apparatus or a suitable full-face respirator, gvpnt injections from fibers into the skin or inges into the
respiratory syster

8.2.6.1 The composite materials are bonded together agrdafprming a matrix. The types of matrices in se
include diglycidyl ether of bisphenol A and polytivene and urea or phenol/formaldehyde. If comp
materials are directly involved in a fir00°C — 500°C (778°F — 958°F), the resins and bandgents use
decompose, emitting highly toxic fumes in the immézlaree

8.2.6.2 The hazards associated with an aircraft incideaidant which does not involve a fire are limite
composite material being liberated through abraaimhbreakage. With a combination of fire and inhpie
risk is higher. Subsequent hand and disturbance of damaged components made frompagite materia
will liberate additional fibers into the atmosph

8.2.7 Many aircraft cabin materials in current and couithg use as well as newer fire-resistive matedat
produce high concentrations of toxic gases whetedeaven though no open flaming is visible. S
examples are shown iTable 8.2.. Therefwue, it is imperative that positive pressure selftamed breathir |
apparatus be worn by all fire fighters engageckstue, fire-fighting, and overhauling operati

Table 8.2.7 Toxic Gases Given Off by Aircraft Mateials

Material Use Toxic Gase:

Nylon Seats, curtains, carpet Hydrogen cyanide (HCI
Ammonia (NF3)

Silk Headcloth and curtai Hydrogen cyanide (HCI
Ammonia (NF3)

Wool Seats, curtains, carpng Hydrogen cyanide (HCI
Ammonia (NF3)
Nitrogen dioxide (N(,)

Acrylics Glazing Hydrogen cyanide (HCI

Polystyren Insulatior Benzen

Rubbe Wiring system Sulfur dioxide (S()
Hydrogen sulfide (I5S)

Urethane Seating and insulatit Hydrogen cyanide (HCPM
Ammonia (NF3)
Nitrogen dioxide (N(,)

Melamine Decorative laminatt Hydrogen cyanide (HCI
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Table 8.2.7 Toxic Gases Given Off by Aircraft Mateials

Material Use Toxic Gase:

Polyvinylchoride (PVC Wiring insulation, paneling Nitrogen dioxide (N()
and trin
Hydrogen chloride (HC
Carbon dixide (CCy)

Carbon monoxide (CC
Halogen acic

Acrylo-nitrile- Window surrounds, se Hydrogen cyanide (HCI
butadiene side panelin
styrene (ABS

Fluorocarbon materie Wiring insulation/cove Hydrofluoric acid (HF
ing

8.3 Aircraft Fuel Tanks.

8.3.1 In some aircraft, where the wing joins the fuselabere is no substantial separation to providesaed
fire wall. As all aircraft have wing tanks, manytout separate metal or synthetic bladders withewting
cavity, vapors are seriouslxposed under fire conditions. Fuel is carried orage tanks that are structur. ly
separate but interconnected incorporating veneBysto ensure equalization of pressure and preodaps:
of the tank. Aircraft with a high rate of climb heafuel tinks that are pressurized to prevent the fuel

boiling off or vapor lock:

8.3.1.1 The principal types of fuel tanks in use are dievs:

(2) Rigid Tanks Usually made of aluminum or duralumin with intdrbaffles to brace the tank and reduce
surging of fuel. These tanks are normally coverefbric, fitted with cradles, and held by m
straps

(2) Integral Tanks These are shaped by compartments formed by thhama@ structure that are ms
fueltight. The advantage is that this type of tdoks not add weight to the struct

3) Flexible/Semi-flexible Tanl These are bags made from plastic or other man-maderial that au
held in place by rubber buttoned area press sfudsadvantage is that they are not ruptured byks 10c
however, they are susceptible to rupture brcing.

(4)  Auxiliary Tanks These are normally constructed of metal or fikesgl and found in the form of pc Is,
which can be fitted under wing, wing tips, or witlihe fuselage. The fuel in auxiliary tanks is Uist a
used in flight first, and in some circurances, these tanks may be jettisoned in an emsy.

8.3.2 Some aircraft carry fuel in the center wing sectwhich in effect places fuel storage within
fuselage. It is thus possible, under some condititor fuel or vapors from tanks damaged due taiamaf
accident to enter the fusela

8.3.3 Currently entering commercial service are wideybaiicraft with provisions for additional fuel st
within both the horizontal and vertical stabilizePmamage to these tanks in the event of an airacaiten
poses a number of problems, uding those where fuel or vapors might enter oaigections of the aircr aft
and become ignited. These additional fuel storagations can complicate the fire-fighting operasiame
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will require additional agen(See alscNFPA 40:, Standard for Airraft Rescue and Fire-Fighting Services at
Airports.)

8.3.4 Wing tanks on some aircraft are located diredbg\ee or to the side of landing gear mounts. T
tanks have been ruptured during hard landingsteraround acciden

8.3.5* Aviation fuels that are in use for civil and maliy aircraft include the following. Fuels for pia
driven aircraft are AVGAS (aviation gasoline), autative gasoline. Fuels in use in turbine engineslat A:
(AVTUR) kerosene, Jet B (AVTAG) % gasoline 40% kerosene, and Jet A2 (AVCAT) forah@arrie
borne aircraf

8.4 Aircraft Exits and Doors.

8.4.1 Aircraft exits on transport category aircraft idé doors, hatches, and windows of various sizess:
exits will vary with the age, size, and type of tHieeraft. ARFF personnel should be familiar witia
operation of the various exit types all makes of aircraft normally using the airp

8.4.2 Doors on most older, unpressurized aircraft opgward and can be opened from outside and insgle th
aircraft

8.4.3 The doors on the majority of U.S. built moderngsigized aircraft are called “plug-type” doors. \i e
these doors open, they push in slightly and théinopti or retract upward into the ceiling. Thesedoare nc
operable as long as the cabimains pressurized [as little as 0.015 psi (103.

8.4.4 Aircraft having a door sill higher than 1.5 m ¢} fvith landing gear deployed, are normally eqei
with inflatable evacuation slides mounted at themgancy exits. When the system is armed ar
emergency exit is opened, the slide can ie and extend outward in less than 5 seconds witkiderabl
force. ARFF personnel therefore should consulraftenanufacturer crash charts to be knowledgeattiiee
areas where those inflatable slides def(See NFPA Aircraft Familiarization Cha Manual.

8.4.5 If the cabin crew fail to open the aircraft dooA&FF personnel can gain access by using the emgyge
door release mechanism situated on or adjacehetexternal face of the door. ARFF personnel me

aware of the different external door rations in use; on some aircraft, doors are dedigoehat on operating
the external door opening mechanism, the girt btibe released automatically, preventing the eatiou

slide from deploying. On aircraft where girt bare enanually housed bhe cabin crew, if not removed,
opening the door externally, evacuation slides @elbloy. However doors should be approached andea :
with caution ensuring that the girt bar is diseregh@s the slide may deploy either by design ofunefion
ARFF personnel must be aware of emergency exits whareperating the internal or external ope
mechanism, the door is designed to eject outwatld an explosive force to deploy an inflatable slide
example, B75°

8.4.6 When positioning ladders, elevated platforms, obile stairways prior to opening cabin doors frame t
outside, care should be taken since all aircraftgldo not open in the same direction, or by timeesanode c f
operation

8.4.7 Opening the doors of most modern-type aircrafinftbe exterior can be accomplished more readil'’ and
safely using an aerial platform or a mobile staywhthese units are not available, a ground ladda b

raised to a position adjacent to door control mechanism and, if possible, on tde siway from tr

direction the door is to be opened. Once the doopened the ladder can then be moved into theagmming
and secured at the top to prevent mover

8.4.8 Overwing exits are part of the emergency evacoaystem on several types of aircraft. They midga a
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be useful as entry points for rescue teams anfhdéditating ventilation of the cabin. Some overgiexits ar !
equipped with slides that asimilar to door exit slides when deploy

8.4.9 Some aircraft have doors that incorporate stairthe side of the fuselage or in the tail secta
facilitate passenger boarding and deplaning. Alifnon some circumstances they might be used as they |
are not considered emergency exitRFF personnel should know which aircraft usingdhport have thes
types of doors and exercise proper caution wheneled arises to open the

8.4.10 Fires can occur within a cargo hold either frorbaard electrically operated equipment or fromr 2
cargo carried. Doors to cargo holds have exterpataiing devices that are manually or electricafigratec
On the failure of electrical powedoors normally have a secondary means of opergdiBfRF personn:
should be trained in opening the cargo doors amadtrusing their airport. This should be incorgedintc
recurrent training progran(see NFPA 40!, Recommended Practice for the Reing Proficiency Training of
Aircraft Rescue and Fire-Fighting Servic.

Chapter 9 Evacuation and Rescu I

9.1 Aircraft Evacuation.

9.1.1 Evacuation of occupants involved in aircraft aeaid and assistance to those who cannot re
themselves should proceed with the greatest pessii@ded. While care is necessary in the movem
injured occupants so that their injuries areaggravated, removal from the fire-threatened a¢laa primar /
objective

9.1.2 Flight deck crews receive extensive training ncraift emergency evacuation procedures. They: in
the best position to make optimum decisions redativevacuation procedures in most emergency sihs
They also have immediate contact whose aboard the aircraft and, therefore, can dinecbperation

9.1.3 Prior to any planned emergency landing, flightkde®ws normally will consider passenger reloce on
within the cabin. This procedure is used to exgedse of potential emergency exits. The practiqaafing i
crew member, or a person knowleable in evacuation procedures, at each exit tetafight attendants

the direction and movement of occupants is comnmaatigce where time and circumstances permit. L »r
certain circumstances, flight attendants might taeenecessary time prior impact to more fully instru
passengers on how to survive impact and evacuatirttraft. Training and checklists provide, amotitg!
things, for selection of able-bodied helper paseentp receive instructions pertaining to operatibaxits

and dides. These persons would then be more capalalssigting the flight attendants. Additionally, AF =
personnel should realize that the first passertgdesave the plane might have received instructtorremaii
at the bottom of a slide, wing, airs, and so forth. ARFF personnel should direct surgvaway from tr
aircraft and prevent survivors from piling

9.1.4 The tendency toward forward exiting is naturatsimost passengers boarded the aircraft at teg 1al
through forward doors and will instinctively attentp exit in the same manner. Other exit faciliges apt t

be bypassed, especially if pens are under any mental strain or sense of pawerving and othe

emergency exits requiring physical agility probabiit be shunned by those doubting their abilityus®e ther
effectively. Access to overwing and some other g@ecy exits is usuall\estricted by seating arrangeme ts.
Overwing exits are often smaller than door exitg] have caused passengers to become entangléusjde

the exit. If visibility in the cabin is impaired duo darkness or dense smoke, orderly evacuatiobeéurtler
complicatec
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9.1.5 Limited evacuation options might be availablehe tlight deck crew due to circumstances aboar he
aircraft. One or more emergency exits could be enalple as the result of distortion caused by img2abr¢
might be blocked by loose galley epment. Aisles might be difficult to travel due tgured passenge
collapse of overhead panels and partitions, digddgpats, and carry-on items. Although normal eataax
procedures provide for the use of all availablésgxiight deck crews arrained to remain flexible and :
prepared to select the best means of exit as cstanmoes and conditions pert

9.1.6 Many variations of aircraft accidents are possiatel the flight deck crew can be faced with n
decisions in the seconds before or after they o@&fFF personnel, therefore, cannot expect thatsia
procedures will be used in all instanand should remain flexible to provide whatever @ctibn and suppc rt
evacuees should require. In the event that thitftigck crew becomes incapacitated and evacuaties rac
begin immediately, ARFF personnel should initiata@iation procedure

9.1.7 If fire conditions or fuel spills initially prohibthe use of certain emergency exits, ARFF persbart
usually in a better position to make this obseoratiTrhe ARFF incident commander should not hesit
communicate this information to 1 flight deck crewn

9.2 Evacuation Slides

9.2.1 Evacuation slides are provided to expedite occuparess from aircraft that have normal doo
heights above 1.5 m (5 ft). Because passengersateained in proper evacuation slide use, thegedegre
of personal injury risk when slidare used. ARFF personnel should expect the ocaereinsprains, bruise s,
friction burns, and other minor injuries whenevea@iation slides are use(SeeFigure 9.2...)

FIGURE 9.2.1 Proper Entry and Use of an Evacuatiorslide.

9.2.2 If, during landing, the nose gear fails, the a@fcmight come to rest in a tail-high attitude. Ta#ure of
one or more landing gears can result in a nosedrdjsting attitude. In these instances, evacueasiae:
become somewhat ineffeve because they do not deploy at the proper aogheetground. A high percent: ge
of injuries can be expected when evacuation skdesised under these circumstances. ARFF per:

should be able to reduce the amount and severihjwfes and expete evacuation by manipulating

slides and assisting evacue(See Figure 9.2.%)
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FIGURE 9.2.2 Assisting Evacuees at the Base of andtuation Slide

9.2.3 Aircraft evacuation slides are susceptible to lagal fire exposure. They are combustible, and 1
exposed to radiant heat they melt, then deflateleeng them unusable. ARFF personnel should pt
evacuation slides from heat and flame tc best of their ability but should be extremely ¢areot to appl
foam to the operational area of the slide. Foartherslide makes it very slippery and increasesidseer
speed of evacuees, possibly causing severe inj(SeeFigure 9.2...)

FIGURE 9.2.3 Two Deployed Evacuation Slide

9.2.4 If time and conditions permit, mobile stairway®shl be used as an alternative to deploying evam at
slides. This method of evacuation, when there ismmuediate danger to aircraft occupants, would g
many injuries. Response of availablobile stairways should be prearranged between Apdfsonnel ar

one or more of the following

()  Airlines
(2)  Airport maintenance facilitie

(3)  Airport operation

9.3 Evacuation Assistance by ARFF Personn

9.3.1 The need to assist in aircraft occupant evacuatepends on a variety of factors. When occupame ar
self-evacuating, ARFF personnel should supporbfieration and expedite it where possible. In «
instances, actions would depend on the (e of occupant survivability, the fire situationetbondition ¢

exits, and the status of evacuation facilitiesary event, rescue efforts should begin with
prevention/control and should maintain a safe fratim egress points. Evacuees shouldirected to a
upwind locatior

9.3.2 Fire prevention/control during evacuation sho@duire strategic positioning of ARFF vehicles
applying foam from turrets to establish a blanlmatering the Practical Critical Fire Area (PCA). Dy this
operation, emphasis should be placn maintaining safe egress paths and eliminatinghieat of fire
extension into the fuselage. Foam handlines, whielrmore maneuverable than turret streams, shiogitold: :
employed to protect evacuees and ARFF personntghgeish spot fires, and méain the integrity of th
foam blanket(See also Chapte7.)

9.3.3 If time and conditions permit, ARFF personnel dd@ssist in the off-loading of evacuees at theelu's
the evacuation slides to minimize injuries. Wheghhivinds or unusual aircraft attitudes cause slidesver
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or malposition, an attempt suld be made to align them manue

9.3.4 Ground ladders might be needed to assist occupdnmtave exited onto wing surfaces and t
attempting to exit from openings where evacuatlates are unusable. It is important that assistéecgivel
to evacuees using ladders to ensurethey safely complete their exit and that any onleléast does n
become overloade

9.4 Aircraft Forcible Entry.

9.4.1 Aircraft involved in accidents can come to resalimost any attitude. Any abnormal landing forca a
jam emergency exits. In other instances, the fgeetaight be broken open by the impact forces, amls
windows, and hatches can become diged. It is difficult to anticipate the various pitds accider

conditions, and each incident presents unique pradlthat must be dealt with. ARFF personnel shbe
thoroughly trained in forcible entry proceduresnasl as be provided with a wide viety of tools an

equipment necessary to accomplish successful anthextrication of trapped aircraft occupants. paft

rescue and fire-fighting personnel training progsashould include a discussion of methods to be fses
situation that involvs an aircraft in an inverted position. Such tragnshould include crash charts that de ict,
in plan view, the entire underside of the variosraft using the airpol

9.4.2 In some instances, entry into an aircraft fusetaageonly be gained by cutting through the aircskiin
Knowledge of the aircraft is required to avoid @mttwith wires, cables, tubing, and heavy strud

members. An area of the aircraft nally clear of these features is located in the ujyselage area above the
windows, and any necessary cutting should be atemhip this area. Caution should be exercised soire

that cutting operations do not endanger trappedpats

9.4.3 Turbine-powered aircraft have heavier skins anecires than the older piston aircraft. Due tg
heavy construction, the only practical method dfygrother than using normal or emergency exitthrisugt
the use of portable power tools.wer saws can be used to cut through aircraft skihséructural material
CAUTION SHOULD BE EXERCISED WHEN USING SPARK-PRODWIG POWER TOOLS WHER
FLAMMABLE VAPORS EXIST [see Figure 9.4.3(c]. Claw and pry tools can be used for forcing d@one
hatche that are jammed, to pull down panels and partiti@md to dislodge aircraft seats, and so {[see
Figure 9.4.3(k]. The air chisel can be used to cut aluminum ahdrdight metals found on aircrgsee
Figure 9.4.3(c]. Hydraulic rescue tools e used to assist with forcible entry during airceaiciden
operationgsee Figure 9.4.3(c]. These tools take the form of electric-, pneumakigdraulic-, o
gasoline-powered cutting, spreading, or shiftingigiopent. At best, this type of entry it a modern jet aircraft
fuselage is very difficult and time consuming. Téaseas should be depicted on aircraft emergeagyains .
(See NFPA Aircraft Familiarization Charts Manui
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FIGURE 9.4.3(a) Rescue Saw

&

FIGURE 9.4.3(c) Air Chisel
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FIGURE 9.4.3(d) Hydraulic Rescue Tools [from leftlife or spread (long), spread cut, and lift or sprad
(short)].

9.4.4 Military combat aircraft present additional hazadiie to armament, jettison equipment, and eje  in
seats. This type of aircraft should always be assuto be armed. Caution should be exercised iare

the front of this type of aircraft cause it can carry fixed guns and rockets. Unlaedcbckets, when exposed
to fire, are dangerous from both front and redénely ignite. As with any ammunition, keep the rdskeoo

with foam or water. Further unclassified informatghould be obtaiid from the commanding officer of t
nearest military installatio

9.5 Extrication and Rescue

9.5.1 Immediately following the self-evacuation phaseofaircraft accident, a search of the fuselagio
and physical rescue of surviving occupants is atu8earch and rescue teams should wear full greg
clothing and positive pressure -contained breathing apparatus. They should alsmbgped with charg 1
hose lines for their protection and the extinguishtrof any fire that might have entered the fusel#
THOROUGH SEARCH OF THE FUSELAGE INTERIOR AT THISNME IS EXTREMELY IMPORTANT.
PERSONS, PARTICULARLY INFANTS, CAN BE EASILY OVERLOKED OR HIDDEN BY DEBRIS

9.5.2 Rescue operations should be carried out using alaircraft openings wherever possible. Occasignall
openings caused by airframe separations can lieedtivhen it is more convenient and safe to d

9.5.3 ARFF personnel should have a general knowledgéivelto the occupant capacity of the various t pes
of aircraft that use the airport. Initial rescuand should be based on the assumption that occlgaahits &
maximum

9.5.4 The location of occupants in military aircraft ag@nerally be determined by the aircraft type
sometimes by exterior design features such as @s)apin positions, and so fo

9.5.5 Even in survivable aircraft accidents, disruptodrthe fuselage can be severe, necessitatir
improvisation of rescue efforts. ARFF personnelustide skilled in the use of appropriate extricatiools
and equipment as well as possess thic knowledge and skills to properly stabilize ajured occupant prior
to removal from the wreckag

9.5.6 ARFF personnel rescue and extrication knowledgeillshinclude accepted post-aircraft accit
procedures, particularly those matters dealing Yatalities and preservation of evidence as desdrik
Chapter13. If it is necessary to move poms of a damaged aircraft, either in rescue operaimo fire

control, caution should be taken to avoid changdbke aircraft’'s stability. Undue strain on thdraime ca
release fuel from damaged tanks, cause collaps#lover of the fuselage, or use greater injuries to trapy ed
occupants

9.5.7 Aircraft accidents can occur during temperaturieegmes. These conditions can seriously aggrave 2 th
condition of persons trapped within an aircraft elwage for an extended period. During this time

extremely important to maintain the cral body temperature and vital functions of trappetims. Tarps
blankets, portable lights, fans, oxygen units, podable temperature control units (heating andicgy

should be immediately available at an accident $ikenperature control unitsould be designed or loca |
SO as not to be an ignition hazi

Chapter 10Fire Control and Extinguishment I
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10.1 General.

10.1.1 The risk of fire at an aircraft accident is duete close proximity of the systems that contaid
distribute the fuel and ignition sources such agdwcomponents in engines and undercarriages,géa
electrical circuits, and friction cawd by ground slids

10.1.2 Any post-accident fire can seriously affect thdigiof the aircraft occupants to evacuate sabely
will reduce the time available to mount a succddsttfighting operation prior to resct

10.1.3 Upon impact, or after a period of time, a fire cavelop to severe intensity very quickly and caie! :
the fuselage through opened exits and openingsecr&y the impac

10.1.4 Aircraft designers are continuously studying dedagtors and construction material changes thiéd wi
increase “crashworthiness” and limit the develophudiiire situations that can impede evacuationdifidnal
modifications intended to incree the impact survivability of occupants are alsm@peleveloped. Oth
changes include improved passenger restraintsgeddrombustibility of cabin interiors, better maugiot

exit routes, upgraded emergency exits, and greatphasis on the trainirof flight deck crews. If the:
design improvement measures are as successfuliagpated, the prompt and effective interventiontitamed
ARFF personnel becomes even more important thpreaent because a greater number of aircraft ad e
survivors needing assistance can be expected. ARFF perssimmadd become intimately familiar with
aircraft types using the airport and should predet plan the optimum rescue and fire-fightinggfthat the:
fire department can produce with the resot it has at its disposal. Careful consideratiorha
recommendations in this guide can facilitate theettigment of practical operational ple

10.2 Extinguishing Agents for Aircraft Fires.

10.2.1 Aqueous film forming foam (AFFF), film forming fbroproteins (FFFP), protein foam, :
fluoroprotein foam solutions are the primary extirstning agents preferred for aircraft rescue are
fighting.

10.2.2 Complementary extinguishing agents consist of @ dry chemicals or halogenated agents. ey
are generally best for use on three-dimensionairflable liquid fires or on fires in concealed spaseash a
those occurring behind wall panels, ine nacelles, or wheel wel

10.2.3 Experience has shown that dry chemical tends tadre effective than halogenated agents when used
in the open air to extinguish three-dimensionadjrwhile halogenated agents are the preferredsafya
electrical fires and in concealed au.

10.2.4 If dry chemical or halogenated agent is usedieadiea, once extinguished, could reflash if expaoc :
a source of ignition; therefore, a follow-up apption of foam is recommended when these agentssad

10.2.5 AFFF and FFFP should not be mixed with proteiredasoncentrates. Before film forming foams e
used in equipment that formerly contained proteasdal foam concentrate, the foam tank and systernbe Is
thoroughly flushed with fresh water. The 'icle manufacturer should be consulted to ensurethieeager
system design is compatible with the agent to leel

10.2.6 AFFF and FFFP are compatible with protein andrtipootein foams in the applied formandca e
applied simultaneously on the same fire ¢

10.2.7 AFFF and FFFP agents are compatible with dry cbalsi These agents can be applied simultane ously
to improve flame knockdown and control fire spr
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10.2.8 Protein foams should be applied only with compatdyy chemicals. Fluoroprotein foams h
demonstrated an improved compatibility with drymieals; however, the user should determine tha
adequate to meet operational requirements. lproblems arise, the agent manufacturer should bsutied

10.2.9 Protein foams should be applied only with compatdyy chemical:

10.2.10 Fluoroprotein foams have demonstrated an improoatpatibility with dry chemicals; however, ' 1e
user should determine that it is adequate to nmaatational requirements. If any problems arise atljen
manufacturer should be consul

10.2.11 If foam is being used and the fire is not compje¢xtinguished before the supply is deplete
might be necessary to complete extinguishment wéter streams. When this occurs, avoid applyingna :
walking in any area that has been sed with foam, as it can break down the establistagabr seal that ti
foam blanket provide

10.2.12 If the fire has not been completely extinguishgddam, the secured area will “burn back” ata te
that is dependent on the stability of the foam deised. Also under certain circumstances, fire“tash
back” over a portion of an area cred by foan

10.3Water and Agent Resupply and Conservatior

Auxiliary water tankers should be dispatched whenéhere is any indication of possible need an@&apy
when the aircraft accident site is known to be belywater relay capability. Prearrangements shoelchad

to ensure that additional supplie! extinguishing agents are brought to the scenaldPtuwitilization of agents
under these circumstances is particularly impoytamd application methods should be carefully setetc
ensure their most effective u

10.3.1 It is considered impractical to require airporthenrities to provide quantities of extinguishingeats to
deal with the worst situation that could arise gsinly the equipment located on the airport. Theeefit ic
necessary for airport engency plans to contain instructions for requessingport from externally based 1 e
services following an emergency. It is not easypecify an operational requirement that makes aate
provision in all circumstances. It is clear thatesed for addional water could arise in as little as 5 mint s,
although in this time the initial fire situationalid be greatly reduced. If total extinguishmerg hat bee
achieved, the fire can quickly extend and the egeipt must be replenish:

10.3.2 Airports should consider providing additional weds a support facility. There might be except s
where airports have adequate piped, stored, oralatater supplies, provided that these are availabai
accident in sufficient quantity arin time to meet the operational requirem

10.3.3 In each case, the authority having jurisdictioawdti consult closely with the Chief Fire Officer tbi
Mutual Aid Fire Service regarding response and Bugipadditional water supplies. The airport auttyowill
need to assess the suitabiof the water resources which can be mobilized ppstt the airport fire servi
when a serious and prolonged post-accident firarscd herefore, the speed of mobilization and #te a
which the water can be delivered to the accideatasie importnt factors

10.4Rescue Operations

10.4.1 The primary objective of ARFF personnel at thenscef any aircraft accident is to control
extinguish the fire to enable safe evacuation efaincraft

10.4.2 Occupant survival is generally limited to aircraficidents that are of low impact in nature, whike
fuselage is not severely broken up and a fuehi@® not developed. In more severe accidents, &eosk
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where fire does develop, ARFF pernel should assume that there is always the po$gibilsurvivors an
take aggressive steps to control the fire, initeatacuation, and rescue those unable to self-ete

10.4.2.1 Local procedures should be in place for ARFF/Rdommunications on a discrete emergt
frequency. These procedures should limit the fraquepecifically for emergency responders, and pisage.
Guidelines for this topic can be found inal state publications, for example, A/C 150/521(

10.4.3 Rescue operations should begin as soon as camljgermit and often are a simultaneous fun: |
during the fire-fighting phase that requires coasitble coordination. The rescue team’s missionde
assisting evacuees, accomplishing forcentry if necessary, completing interior extinguigmt extricatin
trapped survivors, and removing the injured totye

10.4.4 One rescue team method consists of four ARFF pas@quipped with full protective clothing ¢ |
positive pressure self-contained breathing apps(@CBA). Two of the persons are handline operatnc
precede the other two, who are equippeth appropriate hand-held tools needed for forcibkeye

extrication, and making access to hidden fuselags behind panels, floors, and compartments. Aqutar:
preferred by some fire departments is to providadditional handline operator, simily attired and equipped
with SCBA, operating behind the rescue team wipray stream, as their protection throughout thiea
operation

10.5Size-Up (Risk Assessmen

10.5.1 The process called size-up (risk assessment) ynaedns the gathering of facts in preparatio
making decisions. The facts pertaining to an direrecident, when mentally assembled, enabl
responsible ARFF officer to establish both al tactics and overall strate

10.5.2 The size-up (risk assessment) process is initiaydatie first-responding ARFF officer and is cadlra
throughout the duration of the incident in termslepth and scope by later-arriving superior offi(

10.5.3 When an aircraft accident occurs, some size-8f @ssessment) information in the form of estabtish
facts should be immediately known as the resultasfing, pre-incident planning, knowledge of ashlk
resources, and interpretation of m information. Additional facts become known throwapservation duririg
response and upon arrival at the sc

10.5.4 Vital operational decisions based upon initiaesig (risk assessment) information should be 1 le
without delay. Realistic objectives are criticalidaconsideration should be given to the capakslii
resources that are immediately availe

10.5.5 Initial assignments of tasks based on the siz@isi assessment) are generally not fixed andta |
be modified as the incident develops. The sizersg assessment) process should continue throughe
duration of the incident, and any inges in strategy or objective that develop shoeldddmmunicated to k y
personnel involved in the operati

10.6 Aircraft Accident — Fire Involvement.

10.6.1 In an aircraft accident, occupants are confindtiiwithe fuselage and are surrounded by very e
amounts of fuel that, when ignited, can releas¢ &eabout five times the rate that develops intypeca
structure fire. An aircraft fusela has a very low resistance to fire, except for eagireas, car
compartments, and galleys, as fire and smoke baiaie nonexistel

10.6.2 The priority should be given to aircraft occupsatvival. Those who have survived the impact fc :es
then face the exposure to fire and toxic produttombustion. Total extinguishment of the fire n
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acceptable initial approach if it is demined to be the most effective method of succegsfiscomplishin
rescue. A resource-conserving alternative woulddbective control of fire in areas where occupant
successfully evacuating and maintaining these esaages until it has been drmined that evacuation
complete. A decision as to the precise methodibéiriire attack should be made by the ARFF inai
commander immediately upon arrival at the scenem&imbers of the ARFF team should realize thaiail

plans are always bject to change and should remain alert for ortleasalter operations as conditions dictate.

10.6.3 If upon arrival at an aircraft accident the operaif the first-arriving ARFF vehicle encountersraal
fire, the best tactic would be to extinguish iticdpand then begin to blanket any fuel spill wittam
Later-arriving vehicles shouldsist in the foam application if needed or perfortimeo tasks as directed by he
incident commande

10.6.4 If a large fire is in progress upon arrival of RFF personnel, foam should be applied usin
vehicle turrets. Since initial foam supplies carelbausted in 2 minutes, turret operators shoutidrstan
that foam application by this methmust be effective and that streams should be shwih @n occasion
assess progress and conserve foam. Once a fitebasontrolled and any fuel spill blanketed waharh
consideration should be given to employing foamdhiaes that are more maneirable and, therefore, mc 2
effective for maintaining a foam blanket and extiistning small fires

10.6.5 If foam becomes contaminated by fuel splashing ifnthen at some time the foam will becc
flammable. The degree to which this is a problepedés on the type of foam and the amou
contamination. As solution drains from the foang Wate drains at a faster rate than the fuel, resulting
fuel-rich foam matrix that can ignite if exposedatsource of ignition. This problem is more evidenAFFF
than in other foams because it has a much fastératje rate and becomes flammablelower level o
contaminatior

10.6.6 Protein and fluoroprotein foaming agents shoutdhfa blanket over the surface of a flammable li uid
fire in order to extinguish it. The foam shoulddmplied using a dispersed pattern over the sudatie

burning fuel to completely cover tispill area. It needs to be applied in such a matiragrit does not break up
any previously established blanket. If isolatedropgs in the foam blanket occur, they should Hediin a:
soon as possible with new foe

10.6.7 AFFF and FFFP agent solutions can be appliedreittie aspirating nozzles, turret nozzles use: or
protein and fluoroprotein foams, or conventionatevapray nozzles. Either spray or straight strecansb:
used as the situation dictates. best to approach the fire area as closely aslgesand apply the foam ir 1
wide spray pattern initially, changing to a narrowattern after the heat has been reduced. Thenstsboul:
be applied in a gentle manner to avoid unnecegdanging of tle stream into the burning fuel. The fc
should be applied to the near edge of the fire withpid side-to-side sweeping motion to distrikbtefoan
rapidly and thinly over the burning fuel. Advancethe fire is controlled, always applying the foto the
nearest burning fuel surface. Advance only afteorginuous, unbroken foam cover is established.€erttee
foam blanket integrity should be maintained to cengate for voids created by movements of A
personnel, evacuees, and equipment, as as the normal draindown of the foi

10.7 Extinguishment Techniques

10.7.1 Vehicle approach to a burning aircraft should behghat turret streams can be applied alon
length of the fuselage with efforts concentratediowing the fire outward while keeping the fusedagpol
protecting occupants as they evacuand assisting with the entry of rescue te

10.7.2 The location of survivors, if known, and the aoédire will determine where the first streams shi
be applied. If the fire has penetrated the fuselagirect interior attack with handlines shouldiigated a
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soon as possib

10.7.3 Where it is compatible with the evacuation procéss best to approach an aircratft fire from
windward side. Agents should be applied from thedmiard side to provide better reach and greatdtyatm
monitor extinguishing effectivenesas the heat and smoke will be moving in the oppalirection. Whe
vehicle turrets are in operation on opposite safesfuselage, care should be taken so that tbesfino
driven underneath from one side to the o

10.7.4 When an aircraft comes to rest on sloping teroaiadjacent to a gully or wash, circumstai
permitting, the fire should be approached from tggbund and the burning fuel driven away fron
fuselage

10.7.5 Aircraft accidents do not occur under the bestdans or permit the ideal conditions for combgtan
fire. It will not always be possible to approack fire from high ground or the windward side. Wis
important is an aggressive attacksolate the fuselage from the fire and efficiergdnound coordination
achieve a successful evacuation of occupants anglete fire extinguishmet

10.7.6 The initial attack on an aircraft fuel fire shouldrmally be by judicious application of foam
alternatively by the combined use of foam and aglementary agent. A three-dimensional or flowirrg
should be extinguished by using an appr«dry chemical or halogenated agents, followed bg@plicatior
of foam. Even where foam alone is used, a suitedmeplementary agent should be available to dedl fivi
inaccessible to direct foam applicati

10.7.7 If a fire threatens exposed aircraft, structuoesither combustibles, they should be protectefbay
or water spray. Note that water streams or rurtodfigd not be permitted to destroy any foam blamkéhe
critical fire aree

10.7.8 If a large fuel spill occurs without igniting,ig important to eliminate as many ignition souras
possible while the spill is being stabilized witfoam blanket. There can be enough residual heaept ii
jet engines to ignite fuel vap« 30 minutes after shutdov

10.7.9 Extinguishing agents should be applied in a matmaroid spot cooling of components that can cause
stress failure and disintegration. If possibleg@tns should be employed so that even surface gocdi

result. Approved dry chemicals andogenated agents can extinguish fires involving aytic fluids o

lubricants, but they lack the cooling ability nexay to prevent reignitio

10.8 Turret Operations.

10.8.1 ARFF vehicles should be positioned to make thetmafsctive use of all extinguishing agent syste ms.
The most efficient use can require movement okgtecle during turret or even handline operatidhis

vitally important not to waste availle agent. TURRETS SHOULD BE USED ONLY AS LONG AS EM
ARE BEING EFFECTIVE. After initial knockdown of theeat and flame, use of handlines to maintain obntr
of evacuations areas can be the key to a successtule operatio

10.8.2 When selecting vehicle positions for applying folmom a turret, remember that wind hi
considerable influence upon the quality of the fqaatiern and the rate of fire and heat travel.izétithe wind
whenever possible to achieve more effee fire control

10.8.3 Turret application should never be directed stakive fuel or fire toward the fuselage. The n
objective is to maintain an escape route for ocotgpantil complete evacuation is achie

10.8.4 Usually water supplies are a key factor, and twperators should concentrate their extinguis

Copyright NFP/



efforts on the escape route from the airc

10.8.5 The “pump and roll’ concept, a method of applyaggent from a turret while the vehicle is in mot n,
can be a very effective fire control technique whead correctl

10.9 Aqueous Film Forming Foam (AFFF) and Film Forming Huoroprotein (FFFP) for Turret
Application.

10.9.1 The basic principle is to distribute a visible AF&r FFFP blanket of sufficient thickness ovel
burning fuel to act as a blanket for vapor suppoesd he original blanket should not be relied orit
permanent and should be maintained cessary until the fuel vapor hazard no longer s:

10.9.2 Both aspirating and nonaspirating nozzles cansed tor AFFF or FFFP application. A nonaspir 2d
nozzle typically provides longer reach and quiat@mntrol and extinguishment. However, expansiorsrate
foam drainage times are generally lesen AFFF or FFFP is applied with nonaspirating nezzénd

should be understood that the foam blanket migles®stable and have a lower resistance to bukribat
that formed using aspirating nozzles. Manufactusamuld be consulted for guidaron nozzle performanc 2.
Extreme caution should be taken when using thektratream method as this can cause an incredke
liquid pool surface or cause an opening in the fidanket, releasing flammable vap

10.10Protein and Fluoroprotein Foam Turret Application.

10.10.1 Protein and fluoroprotein foams should be appieedurning fuel so that they gently form a unifc m
and cohesive blanket with the least possible terué to the fuel surfac

10.10.2 Aspirating nozzles should be used for applyinggiroand fluoroprotein foams in either the stre ht
stream or dispersed patterns to distribute the foaen a wide area. When using the straight streathoad o
application, the foam should beplied indirectly using deflection techniques, apédal care should
exercised to avoid disturbing the established fotanket

10.11Handline Foam Application.

10.11.1 As soon as the fire has been knocked down byttyritgey should be shut down, pert
repositioned, and held in a state of readinesefome operation should the need occur. Duringptase ¢
rescue and fire fighting, handlines are morective than turrets in controlling the fire, mainiag rescu
paths for occupants, mopping up spot fires, maiimgithe foam blanket, and conserving vital ageppsy.

10.11.2 Whether or not there is an immediate need for ttdmarged handlines should be placed in stre gic
positions as soon as possible after ARFF persainigke on the scene. This practice would ensurie
immediate availability for use when theed arise:

10.11.3 Foam application principles are the same for hiaadlas they are for turre

10.12Aircraft Accident — No Fire Involvement.
At an aircraft accident without fire, appropriaiie forevention measures should be initiated immnieb

10.12.1 All spilled fuel should be covered with foam. Emgs and other heated surfaces should be ¢ d
with foam or water fog to prevent ignition. Caresld be taken so that the seal established byote
blanket is not washed away or diluted by water spra

10.12.2 The washing of spilled fuel from around the aifcraquires caution. Raw fuel and flammable va )ors
should be directed away from sources of igni
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10.12.3 Every effort should be made to prevent sparks whenthere is the possibility of exposed fuel @i fu
vapors in the area. Particular care should be takenevent sparks due to arcing before the airetattrica
system can be de-energiz

10.12.4 ARFF need to exercise extreme care when cuttiolg tire used at the accident site where fuel | juid
and vapor is present. A support fire fighter shdagdbn standby with a fully charged hoseline td deth any
incipient fire that might devep.

10.13Exposure Protection

10.13.1 After rescue of occupants, protection of expogeperty should be the next consideration a

scene of an aircraft accident, whether fire exastsot. In addition to airport structures and othiecraft, plans
should include preventing ccamination and fire spread into drains, sewers, miaygs, and any belowgrou 1d
facilities. Authorities should be immediately nad of any exposure to fire or contamination inwag
property under their contr:

10.13.2 Early and effective fire extinguishment ensuresléast amount of property loss, and that incl s
exposed properties whether involved in fire or Mdhere resources are limited, conditions will dietahict
exposures receive first priorityr protection

Chapter 11 Interior Aircraft Fires I

11.1 General.

11.1.1 The recommendations contained in this chapteparégded for the guidance of ARFF persot
encountering interior aircraft fires occurring ioth parked unoccupied aircraft and aircraft witsgzngel
and crew aboar

11.1.2 The occurrence of interior aircraft fires whersgengers and crew are onboard presents a
problem for ARFF personnel. An acute life safetydrd exists in these instances, and the abilignter th:
aircraft and extinguish the fire mighave to be delayed until evacuation has been cdetpblBecause forciktle
entry and rescue are discussed in detail elsevilnéings guide, they will not be covered here, amgtea
emphasis will be on the procedures and technigliagacking and extingshing interior aircraft fire:

11.1.3 Aircraft passenger cabin fires normally involvelioary combustibles such as upholstery, pane J,
carpeting, refuse, electrical insulation, and camymaterials. Generally, a direct attack on the\ith wate
streams, using structural firighting techniques, is effecti

11.1.4 ARFF personnel should understand the structuialaderistics of an aircraft fuselage. The absef ce
fire stops at the floor, behind wall panels, andwabceiling areas permits fires to spread undedeste
unchecked through combustible meals once fire has entered those areas. ARFF pekshaould alway
assume, until it is proven otherwise, that fire hmsred away from its origin via these concealeatsg
Sections of flooring, wall panels, and ceilings@iddoe removed where fire trel is suspected so tl

complete extinguishment can be accomplis

11.1.5 Since the burning of aircraft interior materiateates a toxic atmosphere, ARFF personnel shoudd we
positive pressure self-contained breathing appsnahenever working inside the fuselage both duttive
fire-fighting stage and later, whileverhauling. Additionally, the entire fuselage shibbe ventilated ¢

quickly as possible by whatever means availablati&ion fans can expedite horizontal ventilatiamick

are usually the only choice of methods since arrairhas no designed vical openings[See Figure
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‘11.5(bj.]

11.1.6 Interior aircraft fire situations can differ wigetherefore, explicit guidance regarding extinboien
techniques is not possible. Points of entry anchoas of attack should be dependent upon an evaiuat
conditions and assessment of urce capability by the ARFF incident comman

11.1.7 An interior aircraft fire location and its intetiscan to some degree be determined by obsen 1
through cabin windows, smoke characteristics, @rait skin that shows buckling or paint blist

11.1.8 In the event that an interior aircraft fire canbetimmediately extinguished, foam or water s
should be applied to wing and fuselage fuel taelasthat might be exposed to

11.2 Aircraft Interior Fires Occurring in Flight.

11.2.1 A major hazard of commercial aviation is the iigfit fire that cannot be controlled by onbc
portable extinguishers or fixed extinguishing sy

11.2.2 Aircraft emergency landings or accidents can leedésult of uncontrolled fires occurring in fligfte
most frequent types of in-flight fires involve ali the following:

(2) Engine:

(2) Cabin arec

3) Lavatorie:

4) Heater

(5) Cargo aree

(6) Electrical compartmen

11.2.3 Portable fire extinguishers are required to be medi at specific locations in the cabin of passe
aircraft, and flight deck crews receive periodairiing in their use. The extinguishers are desigadthndl
incipient fires in accessibleeas. However, fires can and do originate in locatioot readily accessible frc m
the cabin while the aircraft is in flight. If theea involved in fire is isolated and is not equighpeéth a fixec
extinguishing system, a serious fire can develapsgmad rapidly

(v

11.2.4 When an uncontrolled in-flight fire occurs, thecaaft must make an emergency landing at the nt ares
suitable airport, and the occupants must be evedusfore being overcome by heat, smoke, and gases
ARFF personnel are usually notifiof such emergencies well in advance of the landimgjshould k

prepared to assist in the immediate evacuatiort@edter the aircraft and extinguish the

11.2.5 When the aircraft is on the ground and whetherabithe air-conditioning system is operating, It
smoke, and gases will build up, creating a toxicasphere and setting the stage for a flash

11.2.6 After the aircraft has landed and the flight deckw has initiated emergency evacuation, it shbe
assumed that some of the occupants might not Ih@vatility to self-evacuate. ARFF personnel shalilowv
normal procedures to be carried to their full potential without compromising theamuation proces
however, ARFF personnel and vehicles should besglat strategic positions to effect entry into theelag
to confirm complete evacuation and achieve firetiab)

11.2.7 If there is no evidence of occupant evacuatiomadiate steps should be taken to make ent
control of the fire and rescue of occupants. Ewidtlypermit an inrush of fresh air into a possilolyerheate
or unstable atmosphere that couldidly accelerate the fire. Toxic gases will be préseo ventilation and
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thorough search for survivors should take place aiately and simultaneously with the fire-fightieffort.
In darkness or heavy smoke conditions these effattde much moredifficult.

11.3Interior Fires in Unoccupied Aircraft.

11.3.1 Fires occurring in unoccupied aircraft often resuldelayed detection. An unattended aircraft W
doors closed can contain a smoldering fire thatbzan unnoticed for an extended period of time. éfrttles 2
conditions, a build-up of eximely hot fire gases can develop as the fire conswati¢he available oxyge
Opening up an aircraft under such circumstancedearery hazardous because when oxygen is intrd  :e
into such an atmosphere, the entire interior caotne immediately igred, possibly with explosive for¢
Handlines that are fully charged need to be inglator to entry into the fusela

11.3.2 When arriving at a closed, unoccupied aircraft thauspected of having an interior fire, the iné
atmosphere should be assessed before entry ispatbnif flame cannot be seen, and the windowsatéc
the touch and obscured by heamoke, it can be expected that a hot, smolderimgeiists and entry
outside air at this time would ignite the entirgenmor.

11.3.3 If an interior fire in an unoccupied aircraft hast reached the smoldering stage, there is sufit
oxygen present and a free-burning fire can be ramiaet. Under these circumstances, entry shouldauk
and the fire extinguished with water foam in the conventional manr

11.3.4 Extinguishment of a hot, smoldering, internal @fcfire can be very difficult. Where this type foke
exists, one method is worth consideration. It camdberred to as an indirect attack that is maoia fsmal
fuselage openings such as htly opened exits or openings made in cabin windéwsoordinate
multiple-point attack is more effective than a $&agoint attack and is a necessity when applyiregnietho

to fires in wide-body or jumbo aircraft with largelume interiors. It muste remembered that this metho is
not suitable if there is any possibility of occutsbeing onboard the aircr:

11.3.4.1 The extinguishment principle of this indirect mzdhs based on the conversion of water spray 1to
steam as it contacts the super heated atmosphttia amn enclosure. The rapid expansion of wateay
droplets into minute stream droplets eases the surface area of the water, permittitmgabsorb more he |
thus making it more efficient as a cooling agenat&Y in this form and under pressure has the walba
penetrate dense burning materials and enter aedd@sdopanels and coverir. When properly applied, t
method lowers the temperature of the entire fiemdo a point where combustion cee

11.3.4.2 Should a smoldering, interior aircraft fire ocauicompartments below the passenger and flight deck
levels, the indirect attack method can also beieppadapted to the particular circumstances irealWore
difficulty can be experienced achieving convenient openings in these compartmbntgevel

Consideration should be given to attacking firethse areas through openings in the cabin

11.4 Penetrating Nozzles

11.4.1 The use of penetrating nozzles is another waypwoflating aircraft cabin and compartment fires. I'1ost
penetrating nozzles are designed so that any agemintly used by ARFF providers can be utili;

11.4.2 To extinguish an aircraft cabin or compartmerd fising penetrating nozzles, the total fire
requiring agent application needs to be considdéredexample, to extinguish a large fire in theicals ¢
wide-body aircraft, penetrating nozz injecting agent simultaneously from dispersed,tipia injectior
points would be required to provide a sufficientoamt of agent to effect extinguishment in a timmignnel

11.4.3 Currently, there are a number of penetrating reszizl use. The manner of application can be .,
awkward, and occasionally dangerous when appliedrtoaft fire fighting and should be done with @freare.
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When using this type of penetratinozzle, ARFF personnel should make certain that kf@eye proper footing
and sufficient operating area, and have an undeiistg of aircraft design and construction and emecg
access points of entr(See Figure 11.4..))

FIGURE 11.4.3 Aircraft Skin Penetrator Nozzle

11.4.4 The skin penetrating agent applicator tool (SPAWE}s introduced by the U.S. Air Force. This |
incorporates a pneumatic device that drills throaigtraft skin and windows within 10 seconds ang
immediately inject any of several agents the fuselage(SeeFigure 11.4..)

FIGURE 11.4.4 Skin Penetrator Agent Applicator Tool(SPAAT).

11.5Interior Aircraft Fire Overhaul.

During the overhaul phase of an interior aircra#t,fhose lines should remain charged and availa
extinguish any deep-seated fire, hidden uncovereddr reignition. Carpeting, wall panels, padits, an
ceiling covering should be removed w necessary to ensure that all fire is extinguishretithat there is |
threat of reignition. The use of portable lightimgits and ventilation fans will help to make thecgift interior
safer and more tenable for ARFF person[See Figure 11.5(a ard Figure 11.5(b.] Any person enterir
the aircraft during the overhaul phase should wsitige pressure self-contained breathing appa
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FIGURE 11.5(b) Ventilation Fans

Chapter 12 Miscellaneous Aircraft Incidents

12.1 General.

12.1.1 Each year ARFF personnel respond to numerousantscon-airport that are considered “min
These seemingly routine activities do not make leeg] but the absence of intervention could oftsult ir
catastrophic loss of life, serious injes, and extensive property Ic

12.1.2 Guidance presented in this chapter is intendeafdéom ARFF personnel of a variety of airci
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incident types and how to deal with them so thatithzards relative to aircraft operations on-atrpan b
safely abate

12.2 Engine Fires

12.2.1 It is reasonable for ARFF personnel respondingjricraft engine fires to expect that all of
following actions have probably been accomplishgthle flight deck crew, where appropria

(2) Engine shut dow

(2) Engine fire extinguishing system (if any) active

3) Electrical power to the affected engine(s) de-ezen

4) Fuel and hydraulic fluid supply to the affected ieegs) shut dow

These actions should be verified as conditions fielihshould be emphasized that turbine enginaiwing
shutoff of power and fuel, can remain a potentaddrd during “wind down” with high heat retent
continuing for as long as 30 minutes. Treat constitutes a potential ignition source fomitaable vapor
On propeller-driven or rotary-wing aircraft, corttagth propellers, or entry into their path of rtaden, shoult
be avoided during all stages of the emerge

12.2.2 When jet engines are started or shut down inicentand conditions, hot starts or tail pipe fires
occur. These fires can usually be controlled byfligat deck crew. In some cases, however, fireatdgpen
intervention might be necess:

12.2.3 When reciprocating engine fires are confined witthie nacelle, but cannot be controlled by theraific
extinguishing system, dry chemical or a halogenagsht should be applied first, as these agentare
effective than water or foam faires inside an enclosure. Foam or water spray shmeiused to cool t
outside of the nacell

12.2.4 Fires confined to the hot section of jet engires loe best controlled by keeping the engine rag:
Such action should be considered in the contereoéssary aircraft evacuation and other s
considerations. Fires outside the combusthambers, but confined within the nacelle, are bestrollec
with the engine’s fixed extinguishing system. ke tlire continues after the system has been disedaay i
reignition occurs, an extinguishing agent shoulépelied through the maintenie openings. In order
carry out post-fire inspections, ARFF personnelthtve aware of the methods of opening the engacel
and the subsequent danger of pooled hot fuel gwedawithin the nacelle. The aircraft operator stdae
advised of theype of extinguishing agent used in order that gpgate maintenance action can be ta

12.2.5 Foam or water should not be applied to eitheirntake or exhaust of a jet engine unless contnohot
be secured or confined to the engine nacelle wsimgogenated agent or dry chemical. If foam oewia
applied to either the intake orhaust, ARFF personnel should stand clear to aveiagstruck b
disintegrating engine par

12.2.6 Most jet engines are constructed with magnesiudnitigenium parts that, if ignited, are very diffitto
extinguish. If these fires are contained within tiagelle, they should be permitted to burn thenesebwut a
long as the following condons exist

(1) There are no external vapors present that canneliroeated

(2)  Sufficient foam or water spray is available to ntaiim the integrity of the nacelle and surroun
exposed aircraft componer
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12.2.7 When tail pipe fires occur in the elevated certegine of three-engine wide-body aircraftora B 4
auxiliary power unit, special elevating equipmemngim be required to effectively discharge agenttanfire
(See also AnneC.)

12.2.8 ARFF personnel should be able to identify aircvath an external APU control panel and the me hod
of operation to shut down the APU and dischargertteznal fire-fighting agent. On fires containedhin tail
pipes, ARFF personnel should ci out an internal post-fire inspection of the realkhead (where applicable)
to ensure that the fire has been contained witlerenhgine or APU and that heat has not been tréeshin
conductior

12.3 Aircraft Fuel Servicing Incidents.

12.3.1 A number of aircraft fires have occurred duringlfservicing. Ignition has been caused by ¢
developed in flowing fuel, surface-generated staitbin an aircraft fuel tank, or refueling vehictiefective
fuel pumps, an external source gnition, and other improper fueling procedures.ugéhg and fuel transf r
operations are also serious fire potentials. Stalsdalative to aircraft fueling procedures andoe
equipment maintenance should be diligently enfotnethe authority havg jurisdiction on the airpo

12.3.2 Fuel spills exterior to the aircraft should be dilad in the manner described NFPA 407, Standart
for Aircraft Fuel Servicin, when fire does not occur. If fire does occushibuld be handled similar to ¢
other aircraft accident, with prirry emphasis on life safety. The practice of fuelimgupied transpc
category aircraft necessitates that, in the eveatfoel spill fire, an immediate check of the e for
occupants is imperativ

12.3.3 Many transport category aircraft have ganged tag vents near wing tips. Vented JET A type I
(kerosene grades) vapors normally present vely htzard. If tanks are overfilled, the fuel wiicharg:
through the vents, causing a fuelll. There is a greater potential for a flammablpaaair mixture bein
present in the immediate vicinity of wing tip vemteen JET B fuel is used. Regardless of which iuakec

it is good practice not to position or operate ekds within a 8-m (2-ft) radius of aircraft fuel system ve
openings

12.4Hot Brakes and Wheel Fires

12.4.1 The heating of aircraft tires causes overpressndepresents a potential explosion hazard. !
judgment should be exercised in determining thesgwvof the situation, and this information shobk
conveyed to the flight deck crew. The fli deck crew in turn can assist the rescue andifirgthg effort by
performing necessary procedures (i.e., shut dowmes, extend flaps, prepare evacuation,

12.4.2 In order to avoid endangering ARFF personnel arwladt occupants and causing unnecessary de mage
to the aircratft, it is important not to mistake lhoakes for brake fires. Hot brakes normally copthemselves
and do not require an extinguisg agen

12.4.3 When a hot brake condition occurs on a propeltefed aircratft, it is usually beneficial to keefe
propeller operating that is directly forward of tiveeel with hot brakes until the brakes have cadledger
modern aircraft have fusible pls mounted in the wheels that fail at high tempeeatuallowing the tires
deflate before dangerous pressure can de\

12.4.4 ARFF personnel should remain clear of the sidesrofaft wheel assemblies that are involved i€ ir
and approach only in a fore and aft direction. Siheat is transferred from the brake to the w
extinguishing agent should be applied te brake area. The primary objective is to previeaffire fron
spreading upward into the wheel wells, wings, arstlage
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12.4.5 Foam, water spray, halogenated agent, and dryichkare effective agents for direct applicatior n
brake fires

12.4.6 Dry chemical agents and halogenated agents miginigeiish fires involving hydraulic fluids a
lubricants, but re-ignition can occur since thegends lack sufficient cooling effect. Halogenatgdras ar
particularly effective in extinguishit undercarriage fires; however, where magnesium iwdweponents a
burning, halogenated agents should not be

12.4.7 Effectiveness of any gaseous extinguishing agemtbe severely reduced if wind conditions are ich
that sufficient concentration cannot be maintaitzeelxtinguish the fire

12.4.8 Solid streams of water should be used only astadsort on wheel fires since the rapid cooling
cause an explosive failure. However, fires invaljyinagnesium wheels have been successfully extimega
by applying large amounts of water fr a distance. This method rapidly reduces the lveafoint below tf 2
ignition temperature of the magnesium, and theisiextinguished. ARFF personnel should exerciseeme
caution when this method of extinguishment is ussdexplosive failure ohe wheel components is like

12.5Combustible Metal Fires

Burning magnesium or titanium parts should be teoldf possible and extinguished by applying a €E
agent. Covering the burning metal with dry, uncomiteted sand can be effective when a Class D ageot
available

12.6 Broken Flammable Liquid Lines.

Broken fuel, hydraulic, alcohol, and lubricating lmes should be plugged or crimped when possibleduce
the amount of spill potenti

12.7 Heater Fires.

Heaters located in wings, fuselage, and tail sestadf aircraft can be protected with a fixed fixdiguishing
system. It can be assumed that in the event oirbarae heater compartment fire, the system woah

been activated. After the aircrihas landed, a thorough check of the heater compattand surrounding atea
should be made to ensure that there has beengmoti@n or spread of fir

12.8Bomb Threats/Security

12.8.1 Incidents of unlawful acts including terrorism kderced airports to implement ever increa
security measures, often impacting the operaticenoérgency service

12.8.2 Pre-planning and response protocols must be @ctefibr mutual aid responders to access stagiray are
and the accident site. Protocols must ensure thigtamthorized persons are granted access to grat
interior of the airpor

12.8.3 When a bomb threat involving an aircraft is demiban emergency, the aircraft should be evac  ed
without delay. Passengers should be directed te I#eeir carry-on materials and depart the airaaftjuickl
as possible. The situation migtictate the use of the emergency evacuation slidesiti-in stairs. Use (
portable stairways might be the safest and mostiped alternative

12.8.4* Immediately after evacuation has been complekedatrcraft involved will normally be movedt 1
remote location designated by the authority hayunigdiction

12.8.5 Airport pre-incident plans should incorporate gssient of initial responsibility in any bomb thr
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emergency for initiating protective measures, catidg and controlling any search activities, transhc
their responsibility, and declarinhe termination of the emergen

12.8.6 The role of the ARFF personnel in bomb threat gi@ecies should be limited to the followir
(1)  Assisting occupants evacuate the air

(2)  Assuming a standby status and remaining in reasliafter evacuation is complete and the aircral has
been moved to a safe locat

3) In the event of a bomb detonation, assuming commaaddcontrol of any rescue operation or
incident that resul

12.8.7 The airline is responsible for the safety and selhg of its passengers and resources, and ¢ d
cooperatively assist local authorities in any searfcthe aircraft or its conten

12.9Incidents Where Aircraft Fire Warnings Occur.

12.9.1 It is often difficult for the flight deck crew taccurately evaluate conditions following actuatdmr
aircraft fire warning indicator. Therefore, thecaaft should be brought to a stop after clearirgrtimway an i
before approaching the minal. ARFF personnel should inspect the affected &y checking for exterr
evidence of smoke or heat. If no evidence exiktsaircraft should continue on to the terminal veheemor
thorough inspection can be me

12.9.2 If there is evidence of fire, immediate accesuukhbe made and the fire extinguished. If this og
the aircraft should be shut down and the decisiadaras to whether an evacuation of occupants sleke
place. Airline maintenance persor and equipment should be requested to respondsasiat ARFI
personnel in gaining access and operating groungiponits, and should assist with portable staisnit
needed for evacuatic

12.10Emergency Landings

12.10.1 Often, landing gear stuck in the retracted positsothe result of broken hydraulic lines or lo§
electrical power. Spilled hydraulic fluid can ignin the wheel wells due to the presence of etsdtshorts
friction sparks due to a whes-up landing, or other heat sources. Should igmitiecur, the fire has a tende 1cy
to travel up into the fuselage and can rapidly beza major interior fire. ARFF personnel shoulde
immediate steps to ensure the stabilization ofghiblem even tfugh appearances from the exterior dc ot
immediately indicate the presence of -

12.10.2 Hydraulic problems on landing aircraft can invottie brake systems, flaps, spoilers, and so~ 1.
This has a tendency to lengthen the rollout afitecthdown and can also affect the aircraft’s dioe

control. As soon as the aircraft tous down and passes each ARFF vehicle that is stgihgirthat vehicl
should immediately follow the aircraft and be reéalperform any necessary operation when it come
stop. IT IS EXTREMELY IMPORTANT THAT ALL OTHER AIRPRT VEHICLES AND PERSONNE
REMAIN CLEAR OF THE AIRCRAFT, THUS PERMITTING ARFF VHICLES AND PERSONNEL T¢
MANEUVER AND POSITION FOR EFFECTIVE RESCUE AND FIRHGHTING.

12.10.3 At emergencies involving landing gear malfunctionsire problems, there is always a possibilit of
the aircraft veering off the runway after landimglaitting standby ARFF vehicles. It is difficutt predict th :
touchdown point. Thereforef there are two or more ARFF vehicles availables wahicle should stand by in
the opposite side of the runway, a suitable digtdram the edg
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12.11 Aircraft Accidents in the Water.

12.11.1 Many aircraft accidents in the water have occumeltie critical response area off the end o
runway. Where runways terminate adjacent to a fsogmt body of water, special provisions shoulchieede
to ensure the rapid response of ARFlvices. For any aircraft overrunning or landing sladrthe runway:
response times should be as close as possiblede tf land emergenci

12.11.2 Many transport category aircraft not engaged iergontinental overwater flights are equipped ily
with flotation-type seat cushions as emergencyfioh devices. Survivability of passengers using
equipment is limited. Survivors are suptible to hypothermia in water below 21°C (70°Fylamgestion ¢
vapors from floating fuel. Rapid response is exglgnmportani

12.11.3 In water landing accidents, the possibility oéfis normally reduced because of the coolingc e
heated surfaces by the water. In situations whes@€curs, chances of its control and extinguighinae
minimal unless the accident occurithin close proximity to shore and extinguishingeagtions can take place
at close rang

12.11.3.1 Airport runways located within one-half mile ofdg bodies of water should ensure imme:
access is available, that is, wide service roatistathandle ARFF vehicles, and boat ramps capatbigpidly
deploying rescue boats. Blow-up te or other types of emergency shelters, should béadole for emergency
workers and survivors in areas where there manpdlement weather conditiol

12.11.4 Where the distance offshore is within range, liioge can sometimes be floated into position byaicub
divers or boats and used to supplement other nuddire attack

12.11.5 The impact of an aircraft into water can rupturel ftanks and lines. It is reasonable to assunmt 1a
fuel is floating on the water surface. Watercrafting exhausts at or above the waterline can pres

ignition hazard and should not enthe area. Advantage should be taken of wind andrveairrents whe
dealing with floating fuel. Every effort should beade to keep it from moving into areas where it hdng
hazardous to rescue operations. As soon as pqagsildkets of fuel should eer be broken up, moved av vy
with large velocity nozzles, covered with foamd@posed of by commercial reclaiming enterprisd® bcal
water pollution control agency can be of assistahoeng this operatio

12.11.6 If fuel on the water has ignited, approach shdaédnade from the direction where wind direction and
velocity, water current, and site accessibilityatesan advantage. Fire can be moved away fromeanbe

using a sweeping technique with histreams. Foam and other extinguishing agents casdzwher

practical and necesse

12.11.7 Scuba diving units should be dispatched to theesoé an aircraft accident in the water. Helicog :r
can be used to expedite the transportation of giteethe actual area of the accident. All diverewtight be
called for this type of servi should be qualified in both scuba diving and un@dger search and recov
techniques

12.11.8 In all operations where divers are in the watemdard diver’s flags should be flown anc
watercraft restricted from the diving at

12.11.9 Victims in the water are more apt to be found devma or downstream. Where only the approxiriate
location of the impact site is known upon arrivdiVers should use standard underwater search ips

marking the locations of major parts of ttircraft with marker buoys. If sufficient divers amet available
dragging operations should be conducted from serfaaft. In no instance should dragging and di

operations be conducted simultaneot
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12.11.10 Life sustaining air can remain in large, submergedupied sections of the aircraft. As soc
practicable, entry by divers should be made cdyetlthe deepest point possil

12.11.11 Where occupied sections of the aircraft are folmating, great care should be exercised n
disturb their buoyancy, and supplemental floatiegickes should be attached. Removal of any occu
should be accomplished as smoothly and qy as possible. Any shift in weight or lapse in tioan result i
the section sinking. Rescuers should use cautidhagdhey are not injured or trapped should tloie
capsize or sin

12.11.12 A command post should be established on an adjabere to facilitate implementation of
airport/community emergency ple(See NFPA 42:, Guide for Airport/Community Emergency Planni

Chapter 13 Post-Aircraft Accident Procedures I

13.1 General.

13.1.1 Many local statutes stipulate that it is the duftyhe fire department to protect life and propéityn
fire and to extinguish all destructive fires. THasther state that no person has the right to fieteror hinde
the fire department irhe performance of this responsibility. It is vithhat the area of an accident sitt
identified and sealed off as soon as possible; patgons required for the rescue and fire fighsinguld b
allowed access to the wreckage, thus protectirad @lidence from being destroyed by well intentio
persons. The investigating authority will requietalled information from ARFF personnel where,he
execution of their duty, wreckage, switches, oeotbarts of the aircraft were moved for rescue gses(ses
7.1.2).

13.1.2 During post-aircraft accident operations, a resmsent of the potential risks to personnel an
environment should be undertaken, and subsequatrbtmeasures put into operation to ensure thet\sal
all agencies working on si

13.1.3 It is essential that personnel are aware of tiesipdity of the ignition of fuels, any source ghition
should be prohibited at the accident site, for gxagsmoking and so on. It is of paramount impargawhe!
using equipment that may piuce a source of ignition, adequate control measaneput into place befc
use. Procedures should be implemented to ensurB®tais worn (with full-body and respiratory prdten if
required due to the presence of man-made mindén&dj see8.2.€.2) and that “no drinking, no eating”
enforced within the immediate accident ¢

13.1.4* ARFF personnel should familiarize themselves alttapplicable regulations relating to moven nt
of aircraft wreckage and disposition of accidemdliies.(See also AnneD.)

13.2 Preservation of Evidence

13.2.1 Following extrication of occupants from an airty@ireservation of evidence at the site is of
importance in determining the probable cause. AR&®Bonnel should be aware of this requirementjt
should be stressed in training exerci

13.2.2 ARFF personnel should take notice of and recoecctindition and position of the aircraft struc
prior to beginning any significant cutting and i of any portions of the wreckage. If time pets
photographs should be taken of initianditions for later stud

13.2.3* The preservation of evidence also includes d¢basmay be scattered across the accident si for
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example, on runways or taxiways, which can inclpdes of the aircraft and effects belonging to pagsr

and crew. A large number of docurrs and papers may be carried by aircraft, of whedovery an
preservation is vital (if the flight deck is intabien these documents should not be removed uhlessis risk
of loss or damage). In addition, the observatidmSRFF personnel can beeful in assisting the investigating
authorities

13.3 Fatalities.

13.3.1 The location of all fatalities in and about theceaft wreckage should be clearly identified by tise of
a flag, stake, or other suitable marking and nuetdbéw coincide with a number securely attachetédobdy
and photographed, if posse. Triage/medical tags can be used for this put|(See alscaNFPA 42, Guide
for Airport/Community Emergency Plannir

13.3.2 Removal of fatalities remaining in an aircraft ekage after the fire has been extinguished shog | b
done only by, or under the direction of, the resiole medical examiner (coroner). Premature bodhora
can interfere with identification a destroy pathological evidence. If body removalhsolutely necessary o
prevent further incineration, the original locatiand the body should be photographed, identifidd ¢
number, and the fact reported to investiga

13.4 Preservation of Mail, Baggage, and Carg

13.4.1 The original location of mail sacks, baggage, eandjo should be observed and this information plasse
on to investigators. These items should be praddcten further damage. If necessary, remove tde
location such as the command p

13.4.2 Postal officials normally extend blanket authotdyfire departments to remove mail from airc
involved in an accident for the purpose of saviagraich of it as possible. After the responding gasficial
has been properly identified, tARFF officer can transfer the custody of the n

13.4.3 If it is necessary to remove baggage from anafiranvolved in an accident, it should be placethi
custody of airline officials. Under certain circuiasces, customs officials would be granted inttisdtody
Responsibility for final dispdtion of baggage belongs to the airline invol

13.4.4 Cargo manifests should be reviewed for the presehdangerous goods. If present, they shou e
examined for leakage or damage to packaging. lfadgninas been sustained containment and decontaminat
procedures should be initiated immediaby qualified personnel. If cargo is removed frora #ircraft, i

should be held by the responsible age

13.4.5 When personal property, such as jewelry, pursag;ives, and so forth, is found in the vicinity o
aircraft accident, ARFF personnel should not movsit record the location and notify their incic
commander, who should advise security onnel of the information. These items and theiatmns can k
of great value to the medical examiner in makingijpee body identification:

13.5Flight Data and Cockpit Voice Recorders

Flight data and cockpit voice recorders are usuadigted in the aft fuselage area of most commieagierafi
and are designed to be resistant to the crashsfawrwe fire. The outer surface is normally pai
“International Orange.” ARFF personnel uld be able to recognize them so that they canrdiegted fror
loss or damage until accident investigators assesgonsibility. Unskilled handling after a crasin caus
unnecessary damage, which might lead to loss ofded information or delay iinterpretation. Although r >
attempt should be made to remove these recorderstfre aircraft, as they could be damaged by stiohs
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if failure to remove them will result in their tbtass, recovery should be ma(See Figure 13.5(a anc
Figure 13.5(b.]

FIGURE 13.5(b) Flight Data Recorder and Voice Recater Location.

13.6 Defueling Accident Aircraft.

13.6.1* Defueling operations should be done under theetgepervision of a qualified aircraft fuel syste 1s
specialist. The defueling itself should be perfodrbg qualified technicians using approved metr
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Provision should be made for an ARFF vee to stand by on-site while defueling takes p

13.6.2 Defueling of aircraft should not take place uttigre has been full consultation between the At r
Fire Service, Police, Airline, and Accident Investiion Authority. Aircraft should not be defueledlrithg
rescue operations. If there is fueakage, it should be dealt with in the same maasany other fuel lee
regardless of the aircraft’'s attitu

13.6.3 Defueling an inverted aircraft has potentiallyywserious implications. A number of reasons wh n
inverted aircraft should not or cannot be defueledng the rescue operation are as follo

(1) Ignition can be caused by surface generated statice fuel flows between the aircraft fuel tanl
the fueling vehicle

(2) Due to the accident, fuel pump access doors anfligh@umps themselves could have been dam 1ged.

3) The wing attitude could make it difficult to detana in which tank the fuel is located, in w
position, and in what quantity, such that whileatpting to defuel, the fuel could be acciden
discharged onto the accident ¢

4) Fueling normally involves delivery by pressure, aedueling utilizes gravity flow from underwi
orifices when the aircraft is on its wheels. Inedraircraft or those on their bellies do not offes
benefits of gravity flow. This technical prem is compounded by the fact that most fuelingalek
cannot “lift” fuel by suction in the same way afrehicles “lift” water from a ground level reseir
up into their water tank

13.6.4* During defueling operations, an ignition-free anetn a radius of at least 15 m (50 ft) from theen |
edge of the operating area should be maintaingdoRg within the controlled area should be onlyst
necessary for the work being done.en flames, floodlights, ground power units, andaadnsmitter
should be prohibited in the operating area. ARFS@®nel should also be aware that their vehicld
equipment can be a source of ignition and takegsarg precautior

13.6.5 Concurrent operations such as jacking, shiftimgl, @moving panels should not be conducted d ing
defueling operations. Transfer of fuel during déhgeoperations can cause changes in weight digtab,
balance, and stability of the aircr Cribbing, blocking, use of air bags, and othebiitang methods ar
equipment should be in place, ready for use if ade8afe access for fueling vehicles, empty or &libul

be providec

13.7 Post-Accident Fuel Leaks

13.7.1 To control fuel system leaks prior to completidrawcraft defueling, fuel cell sealant, clay, dhei
material can be used to make mini-dams on smootacas to direct the flow of fuel into contains
Crimping, pegs, and plugs should als: used where appropriate. It might also be possib#hovel trenche 3
to direct the fuel to collecting spots where it Ganprotected from ignition sourc

13.7.2 Prior to moving the wreckage, the interior of #ieraft should be well ventilated to remove
flammable vapors. After removal of the aircraftrchground surfaces should be thoroughly cleanedrtmve
any flammable liquids or debris beforermitting normal traffic to resume. Soft groundfages may t
contaminated. Advice should be sought from therenvinental agency as to whether removal of contamina
ground surfaces may be requi

13.8Aircraft Systems Hazards

ARFF personnel should seek the advice of aircyatiesns specialists concerning items that mightepr
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problems during overhaul and salvage operationsic&dcan include information regarding liquic
pressurized systems that need to be bled off to any cutting, bending, or prying around compas.

Chapter 14 Structural Fire Department Operations at ARFF Incidents I

14.1 General.

On July 2, 1994, a DC-9 with 55 persons onboartideal with trees and a private residence nee
Charlotte/Douglas International Airport, Charlotgrth Carolina. Figure 14.1(a) shows the tail isecof the
DC-9 lodged in the carport of a house. nose section is in the lower left. The nose of@@=9 sheared c
on impact with trees and skidded down a residestrakt[See Figure 14.1(b.]

FIGURE 14.1(b) DC-9 on a Residential Stree

14.1.1 A prerequisite for the application of informatioantained in this chapter is a thorough reviewhe
preceding chapters. Discussed are recommendeddoreseusing apparatus, equipment, and resc
available to most structural fire departm. Emphasis is placed on rescue of aircraft occigy

14.1.2 Fire control is often the means by which rescue@racuation of aircraft occupants cal
accomplished. Aircraft fuel fires require extinduigy agents and techniques common to Class B
Structural fire fighters, therefore, should berted to effectively combat this type of fire utilizirayailable
equipment and extinguishing agents. It is impeeathat fire departments located near airportsrorai
flight paths be thoroughly familiar with the recomnalations set forth in this guis

14.1.3 The recommendations presented in this chapteldimot be interpreted as an alternative for ades uat
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airport-based rescue and fire-fighting serviceswbBned in NFPA 40:, Standard for Aircraft Rescue &
Fire-Fighting Services at Airpor.

14.2 Pre-Incident Planning and Training.

14.2.1 Fire departments located near airports should rapgeopriate arrangements to participate i
airport/community emergency plan. The fire departtiseservices should also be made available ta@itp®ri
during any special events such as aows or during periods of unusually heavy aircredtfic. Since n
community is immune to an aircraft accident, ak flepartments should implement pre-incident plaganc
training for this type of incider

14.2.2 At an aircraft accident, teamwork is so importuatt fire department officers should rev
pre-incident planning as the one absolutely indispble element in aircraft rescue and fire figh

14.2.3 The psychological factors involved in aircraftaes and fire fighting can be successfully overc 2
only by realistic pre-incident planning and tragpitConsideration should be given to conductingtecat
incident stress debriefing for resping personnel. Each fire department should condadistic simulate
aircraft fire drills using the types of extinguisiagents and equipment it expects to have avail&lyi
important training objective should be to learn ¢hpabilities and limitions of the department’s pre-incid »nt
plan procedure

14.2.4 Live fire training is essential in maintaining djtiad and certified fire fighters. Traditional
hydrocarbon fuel from various sources has beeffuttleof choice used to conduct this training. Hoagwith
stricter environmental laws and inoved technology, propane live fire simulators arese and fulfilling
training needs of the fire fighter. The size of theck-up should come as close as possible to ftiae

aircraft utilizing the facility. Training should atude interior, engine, heel brake, exterior pool fire, runn g
fuel, and three-dimensional scenarios. The propiaee-simulator should be equipped with the neasy
automatic features to maximize fire fighter safsgyrecommended in the FAA Advisory Circl
150/5220-17ADesign Standards for an Aircraft Rescue and FirefiigptTraining Facility, Chapter 4, Mobile
ARFF Training Device:

14.2.4.1 An aggressive attack using hose lines with spoagies, employing pre-incident planned oper: ng
techniques, can develop the confidence necessaanitie these types of incidents success

14.2.5 The volume of smoke, fire, and intense heat acemyipg an aircraft fire can appear to b
overwhelming situation to untrained fire fighteffiey might be reluctant to attack and control thewith &
limited water supply and conventional ipment for the amount of time required to completgcus
operations. Experience has proven that rescueBecancomplished even where large quantities des
aircraft fuel are burnin

14.2.6 Training coordination between military, civil aog, and structural fire departments is stro
recommended. Execution of mutual aid agreementgdegt these agencies will help ensure well-coorda at
plans for rescue and fire fighting. Milite air base commanders are urged to make theirngaacilities
available to nearby fire departments, particularere those departments are likely to be callechup@ssis t
in rescue and fire-fighting operatio

14.2.7 Structural fire department personnel should beathghly familiar with the most efficient respoi
routes to the airport and the surrounding areay Theuld know all the airport’s accesses and eogman
be familiar with all rules governinhe operational area. This should include procediaresevent runwe
incursions. A standard operating procedure forrergdocked gates should be established. As a mimi
their training should include information relatiegeitems (1) through (10) i 4.3.< of this guide
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14.2.8 Aircraft familiarization is also an important paftaircraft rescue and fire-fighting pre-incid
planning. Structural fire departments should bevioled aircraft familiarization training includingahds o
training, where possible. When insting the aircraft, the following facts should beexh

(1) Location of fuel, hydraulic oil, lubricating oiland other storage locations and their capa

(2) Seating arrangemel

3) Emergency exits and hatches and how to open

Also important are the locations of batteries, @tygtorage, and various system shut(See also4.3.%.)

14.2.9 Fire departments should avail themselves of infdiomal charts of all aircraft types using the aitj
Airport fire departments as well as airlines andrait manufacturers can provide these charts, wtépic
most information pertinent tescue and fire-fighting operatior(See also examples of charts in NI
Aircraft Familiarization Charts Manual

14.2.10 As a part of pre-planning, fire departments shaldtermine that their apparatus and equipme! are
compatible with the airport fire department. Thisuld include necessary couplings and connectioed wr
water fill and transfe

14.2.11 Communication is critical to any mutual aid resp@and particularly so in the case of air
response because of the addition of operatingadiraround the scene. Pre-planning should prt
knowledge of the capabilities in this au

14.3 Aircraft Accident Operations.

14.3.1 When fire departments receive a report that amadiris experiencing an in-flight emergency orttit
is down in the vicinity, they should immediatelg#ilthe fire forces that could be affected. Fird palice

units should coordinate theifforts. Making use of a helicopter, if availableutd help coordinate operatic 1s
and serve as a communication link between theufirtss and the control tow:

14.3.2 Size-up (risk assessment) begins with the firedegent’s first notification of an incident. Multg
calls from various sources in the vicinity of thgart should alert fire dispatchers of a possinkgor aircraf
accident and warrant an inediate first alarm response. A multiple unit resggwould ensure arrival at~ 2
scene of at least one unit despite the likelihadolacked access due to debris and traffic. Dutirgginitial
response, pre-incident plans should be activatetiall patinent information should be transmitted to
responding unit

14.3.3 The following factors are among those that areoirtgnt to the size-up (risk assessment) proc

(1)  Occupant survival is generally limited to accidentsere the fuselage is not severely broken up 1d a
fire has not yet develope

(2) Environmental and geographical factors have a majpact on response capability. An accident 1a
wooded area during a winter snowstorm presentsréift problems than a similar accidentona ear
summer afternoo

(3) Time of day is a factor. An aircraft accident tbaturs in a shopping center parking lot has a rdiff
life hazard potential at 4:00 a.m. on Sunday thaimalar event at 4:00 p.m. on Frid

(4)  The magnitude and nature of the aircraft accidertirto be considered. An aircraft accident |
open field can set off a major grass or brush brg,an accident in a populated area can be
complex. If structures are involved, their occuyy, construction type, and stability need t
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evaluated. In addition, an assessment of damagehtiec utilities and their possible effect
operations should be made. Because of the posgiihitit water supply from hydrants might no
available du to system damage, it is good practice to includeentanks in the first respon

(5) The nature of the aircraft operation at the timéefaccident is of importance. If a crop-dus
aircraft accident occurs, steps need to be takenotect emergency personnel and limit the spré 10
pesticide contaminatic

(6)  Aircraft accidents that occur on takeoff usuallyatve large amounts of fuel. In addition to the
problem that could evolve, steps need to be tak@metvent a fire, or fuel or fuel vapors from eirtg
waterways, streets, and underground ities.

14.3.4 An arriving fire department should be governedbtablished response protoc

14.4Basic Fire Control.

14.4.1 Specific implementation of basic aircraft fire tah methods should depend upon the fire-figt
equipment and types of extinguishing agents aviaitebindividual fire departmen

14.4.2 Always assume that there are survivors of anatraiccident until it is confirmed otherwise. Imse
instances, however, rescue of occupants cannatdeenglished because of the remoteness of the axtaa
the severity of the impact forcen such instances, fire fighters should make a tigitsearch for survivor
protect any exposures, attack and extinguish teedind preserve the scene until the proper atisErrive
to assume responsibili

14.4.3 Fire fighters should have knowledge that airarafistruction differs from most other structure
ways that make fires more dangerous for the ocdspard for themselves. Aircraft occupants are eseciar
a thin shell and are surrounded byge amounts of fuel with tremendous heat poteritaige aircraft hav
hollow wall construction with the void filled withlanket-type insulation. Present—day aircraft amstructe |
using a large percentage of composite materiatgtiegent unique hards peculiar to this type
construction. Fire walls and draft stops are nostexit except for engine, galley, and cargo baysardaes
deterrents to fire spread are not comparable eédofrriers found in building constructi

14.4.4 In all large aircraft and in many smaller modelsimbing, electrical, heating, and cooling serviae
provided. Consequently there are aircraft equialenpipe chases, electrical load centers, bushatss
forth. The aircraft electricesystem should be treated with the same safety ytieca as any other electri |
installation

14.4.5 Most aircraft contain pressure hydraulic resesvaind liquid or gaseous oxygen lines constrt
mostly of aluminum. These, as well as brake limek rupture quickly under fire conditions. Fuehtes ar
interconnected, and fire can propacthrough ventilation ducts or manifolds. Fire impangent on empty «
near empty fuel spaces often results in a violepture of tanks and wing

14.4.6 Aircraft also differ from other structures in tbetical aspect of stability. Most structures aobical ir
shape and will collapse in place. Aircraft aremgtical, conical, and usually on wheels. Therefareyement,
such as tilting and rction effects, should be considered. Guy lines, kbpair bags, and cribbing shoulc e
required when working around damaged aircraft. €urmodern aircraft can weigh 800,000 Ib (363,2§) <
or more and have a height greater than a five-$toiiging

14.4.6.1 Experience has shown that cribbing and shoringnatshould be unpainted to avoid the inhe nt
slipperiness of painted surfaces when wet and ghmeilmade of hard wood so as not to be easily cesspt .
It should be available and includeda resource in the airport's emergency preparedvass It should be «
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appropriate thickness and length to accommodatkatpest aircraft scheduled into the airport. Aaift
recovery manuals should be used to ascertain apgt®gribbing size

14.4.6.2 It should be noted that the training of ARFF parsa to shore up unstable aircraft wreckag
facilitate rescue implies the provision of suitafraterials. To be effective these materials mustdnestant!
available for immediate deployme To achieve this, the materials should be stordekein a palletized for n
(requiring ready access to appropriate lifting aadsport equipment) or on a dedicated vehicleh asc

trailer. In either case, a designated respondarlghze capable ofeploying these supplies at all times, ur ler
all conditions of weather, visibility, and advetserain

14.4.6.3 As an alternative to the logistics of cribbingnsmleration might also be given to the deploymé to
earth-moving or similar heavy-duty lifting equipnedesigned for off-road performance and having

weight and flexibility of electrohydraics to support or suspend any unstable elemergsiamaged aircra .
Skilled operators should also be readily availafileis type of equipment is to be used at an aftaccider
site

14.4.6.4 Regardless of the method or equipment choserafeing, shoring, or moving a damaged aircraft, the
same requirement for guidance based on aircraittsiral knowledge is required. It is important talarstan 1
that imposing loads at unsuita locations on the aircraft could merely exacerliagesituation, promotin

rather than preventing, further disruption of theekage. It is advantageous for the task to beopadc

under the supervision of aircraft maintenance persh preferably trse familiar with the specific type a

model of aircraft involve:

14.5 Accidents without Fire.

14.5.1 When an aircraft accident occurs without fire, filleowing fire prevention procedures shoulc
initiated. Hose lines should always be laid out enarged. Any spilled fuel should be covered withn
Ignition sources such as hot aircraft coinents or energized electrical circuits should lomiahted. Whe
moving wreckage, care should be taken to avoidicgsparks

14.5.2 When foam is not available, water spray can be tseool hot aircraft components and to move uel
away from the fuselage. However, washing fuel awily water requires that special attention be gito
exposures, low areas, and drains wheel and vapors can flow. The fuel should be diretteain area «
containment free from ignition sources where it lzdar be safely remove

14.6 Accidents with Fire.

14.6.1 The location of survivors and the sources of bedtame impingement against the aircraft
determine where hose streams should be appli¢dHire fighters should keep in mind that the heptt intc
the occupied portion will be reducef the surfaces of the fuselage exposed to flanteeat can be kept wet If
the fire has penetrated the fuselage, a direatnatattack should be initiated. Care should berak see th it
water runoff does not cause the fire to spi

14.6.2 Normally, hose streams should be directed aloadubkelage and efforts concentrated on drivinn  he
flames outward, allowing occupants to escape anaifteng entry by fire fighters for rescue operaiso Th
fuselage and fuel tank areas shote kept cool. It might be necessary to create aapespath from an e:
point by “sweeping” fire out of the area with spstygeams. Once an escape path has been estabii

should be maintained for evacuating occupants aadighters performing iscue

14.6.3 All available hose lines should attack the firenfrthe same general direction. If crews are opegain
opposite sides of the fuselage, they should beatsihot to push the fire toward each other. Beegusmp
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action is necessary to efferescue, the first hose line in operation shoulddwanced immediately to keep the
fuselage coc

14.6.4 For aircraft rescue and fire fighting, there are thany variables to establish hard and fast
regarding use of equipment. Spray streams are figrmare effective than straight streams in appiyivate
or foam and afford much more persc protection

14.6.5 The number and deployment of handlines will beeined by the availability of the wal
equipment, and personnel. For example, immediaigby arrival, all deployed hose lines should begdx
regardless of the fire situation. However, if apparatus is equipped with pre-connect mastears
capability, the office may choose different tac

14.6.6 Fire fighters who engage in or are exposed td#zard of proximity fire fighting should be protec
in accordance wittNFPA 150(, Standard on Fire Department Occupational Safety ldedlth Prograr.

14.7 Fire Fighting with Water.

14.7.1 If an aircraft accident occurs in a remote ard Viinited water available on responding apparad ;,
supplemental source of water should be establisheeluse of tank vehicles to shuttle water betvibe
nearest water source and the accissite should be consider:

14.7.2 When using water to combat flammable liquid fireszzle pressure should be operatir
approximately 100 psi (689 kPa). Spray patternsnibial approach to the fire, should be set atidenangl
momentarily to reduce the heat and flame ihen be reduced to 30 degrees to attack thu

14.7.2.1 The best technique is to sweep the flame off tinfase of the fuel by maintaining the lower por >n
of the spray pattern at the lowest level of thena This action also tends to cool the fuel surtawe reduc
vaporization. However, becal there is no vapor seal provided, as when foansesl uchances for re-igniti n
remain, and fire fighters should take the necegs@yautions to prevent re-ignition from occurr(ses
Section 14.%). Additional hose lines, used exclusively for thetgction of rescue and fire-fighting personi el,
are encourage

14.7.2.2 Figure 14.7.2. shows a variety of typical spray nozzles currenfigd by structural fire departments.
All have the feature of adjustable spray pattentssraight stream settings. Some also have variaiw
settings. Most fire chiefs agi that a nozzle setting of 30 degrees provides és¢ fattern for fightir
flammable liquid fires with either water, AFFF, BIFFP solution:

FIGURE 14.7.2.2 Typical Spray Nozzle

14.7.3 Runoff from water streams can cause the spreficedbd exposures. Straight streams should be sed
when the heat is too intense to approach initiglt spray streams or when the objective is to whe
burning liquid away from the fuselage an area where there is no expos
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14.7.4 Trained fire fighters employing proper operatiaghniques can accomplish a successful rt
operation at an aircraft accident with a limitedoamt of water if all efforts concentrate on estsitilng :
fire-free evacuation path. Efforts to sethe aircraft hull or exposures might have to bewgied unti
additional resources arri\

14.7.5 Addition of a wetting agent might increase theefiveness of available water; however, certair ‘et
water additives can destroy some foams. Compayilofithe agents should be checked prior to thes

14.7.6 Approved portable dry chemical, foam, or halogedatgent extinguishers can be used to suppl¢ nent
the primary attack with hose streams. These ageatparticularly effective on localized fires orareas thi
cannot be readily reached by hotreams. In some instances, bulk supplies of drynoted, foam, ¢
halogenated agent are made available to fire depats on an emergency basis. This resource she
considered when pre-incident planning for aircaaftidents

14.7.7 The technique of using multiple spray nozzles witbrlapping 30-degree patterns crea

continuous curtain of water spray. They shoulddeaaced directly to the aircraft, parallel to thedlag

from either the nose or tail section, depeit on wind direction. This procedure will open arafo
evacuation and rescue. If possible, hose linesldlmmiadvanced with the wind at the fire fightdyatks, a
greater reach is possible with the spray streamdesms heat is experienced. Pros and stream effectiveni:ss
can be monitored more easily from upwind with th@ke moving away. If there is an adequate wateplgy p
a large spray nozzle attached to a deck gun ortalge deluge set can be used to keep the fusatatjfue

tank areacool.

14.7.8 Protection of exposed property should be consithesgether fire exists or not. In additior
structures, exposure protection plans should irctirdins, sewers, waterways, power lines, and
properties where a flowing fire or unignited ficould cause fire extension or contamination. Puldiicty
authorities should be notified of any involvemeffiéeting facilities under their control. Masteresms fror
deluge sets, deck guns, or ladder pipes can betogedtect exposures if waterpplies are adequa

14 .8 Fire-Fighting Foam.

14.8.1 Aqueous film forming foam (AFFF), film forming ftwoprotein foam (FFFP), or protein fo
concentrates properly proportioned into fresh watermore effective than just water on flammalsait
fires.

14.8.2 Techniques for the application of foam vary whie type used. Protein and fluoroprotein fi
solutions should be applied with an aspirating fowmnzle at a pressure of 100 psi (689 kPa). A emigiow
from the nozzle should be maintained tisure an even pickup of the concentrate. The properating
pressure should be maintained during the entine fapplication for effective results. AFFF and FRi&R b
applied using either an aspirating foam nozzle coraventional spray nozzle operig at 100 psi (689 kP:

14.8.3 A foam/water solution using protein, fluoroproteimn AFFF can be made up in the water tank
structural fire-fighting apparatus for direct foamplication through hose lines equipped with appaig
nozzles. After draining the appropriateount of water from the tank, add the required anhofifoam-liquic
concentrate. Mix the solution by opening the “téampump” valve and place the pump in gear; operittmek
fill” valve slightly, and circulate the solutionritugh the pump and tank tssure a good mix. After use, i vy
unused solution should be drained and the entitenggstem should be well flushed before refillihg water
tank for regular us

14.8.4 Some fire departments have purchased combined ageicles for special purposes, such as ve :le
accidents and flammabile liquid spills. Such combiagent vehicles are a valuable tool for the ihréaponse
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to an aircraft accider

14.9Vehicles

Fire-fighting apparatus designed and intended $eran paved surfaces should not be used for coassrg
travel. Extended hose lines from a position onrd haad surface should be used rather than ri
immobilization. Once a vehicle has become obilized, it could not be moved if it became endzed by
developing fire. It can also block or delay othereegency vehicles responding to the

14.10Post-Accident Procedures

Fire department personnel should be familiar witinformation contained in Chapt13 and AnnexE of
this guide

Annex A Explanatory Material

Annex A is not a part of the recommendations sff#PA document but is included for informatic
purposes only. This annex contains explanatory nat@umbered to correspond with the applicablet
paragraphs

A.3.2.1 Approved The National Fire Protection Association doesapyrove, inspect, or certify &
installations, procedures, equipment, or materias;does it approve or evaluate testing laborasotr
determining the acceptability of installati, procedures, equipment, or materials, the aughbating
jurisdiction may base acceptance on compliance MERA or other appropriate standards. In the algset
such standards, said authority may require evidehpeoper installation, procedure, use. The authori
having jurisdiction may also refer to the listirgdlabeling practices of an organization that iscsned wit
product evaluations and is thus in a position temheine compliance with appropriate standardsHe
current producon of listed item:

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “authority having jurisdiction,” o scronyr
AHJ, is used in NFPA documents in a broad manmarggurisdictions and approval agencies vary,a
their responsibilities. Where public safetyprimary, the authority having jurisdiction may béederal, stat
local, or other regional department or individuatis as a fire chief; fire marshal; chief of a fmeventiol
bureau, labor department, or health departmeniglibgiofficial; electri@l inspector; or others havi
statutory authority. For insurance purposes, anrarge inspection department, rating bureau, @
insurance company representative may be the atytt@aving jurisdiction. In many circumstances,
property owner ohis or her designated agent assumes the role afutiherity having jurisdiction;
government installations, the commanding officedgpartmental official may be the authority ha
jurisdiction

A.3.3.60 Ignition Temperature Reported values are obtained under specific taslitons and may n
reflect a measurement at the substances’s suttgton by application of a pilot flame above theate
surface is referred to as pilot ignition iperature. Ignition without a pilot energy sourcs baen referred
as autoignition temperature, self-ignition tempemt or spontaneous ignition temperature. Theian
temperature determined in a standard test is ngrioaler than the ignition mperature in an actual f
scenaric

A.3.3.75 Protective Clothing Protective clothing is divided into four typesfakows:
(1)  Structural fire-fighting protective clothil
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(2) Chemical protective clothin

(a) Liquid splash-protective clothil
(b) Vapor-protective clothir

3) High temperature-protective clothi

A.4.2.2 When creating the response roadways from thedusé to the incident area(s), the airport des er
should consider the information iTable A.4.2.2(¢ and Table A.4.2.2(k when sizing the radius of curv
ARFF vehicles accelerate much fasthan over-the-road vehicles and are capable ofrobtahigher speet

in a short distanc

Table A.4.2.2(a) Vehicle Speed over Distance fromStanding Start

Speed of Vehicle at the Given Distan:
Distance Traveled from a Standin Vehicle Water Tank Capacity Vehicle Water Tank Capacity
Start of the Vehicle =227 t0 <1999 L >1999 to<6000 L
=60 to =528 ga >528 to = 1585 ga
m ft kph mph kph mph
30.t 10C 29.C 18 32.2 20
76.2 25(C 40.2 25 48.: 30
152.¢ 50C 48.: 30 64.4 40
228.¢ 75C 64.4 40 72.4 45
304.¢ 100( 72.4 45 80.5 50

Table A.4.2.2(b) Minimum Radius of a Curve Based oBpee(

Spee( Minimum Radius of a Curve with a 0.0¢
Superelevation
(Almost Flat)*

kph mph m ft
32.2 20 39.€ 13C
48.% 30 92.C 30z
64.4 40 174.¢ 572
80.t 50 291.1 95t
88.t 55 436. 143z
96.€ 60 49¢.9 1637

*Values were extracted from “A Policy on Geometriesign of Highway
and Streets,” 1990 editic

A.6.2.2 Previous editions of the document used the folhgpalerts:
(2) Local Standby Alert was Aler

(2) Full Emergency Alert was Alert

3) Aircraft Accident Alert was Alert |

A.8.3.5 For more information on the physical propertieawahtion fuels seeNFPA 40°, Standard fo

Copyright NFP/



Aircraft Fuel Servicin, Annex A.1.3, Aviation Fue

A.12.8.4 Proximity to runway approach and departure corgdull require vertical clearance as w
Temporarily restricting runway thresholds may bgureed

A.13.1.4 See ICAO Annex 13 Aircraft Accident and Incidem¢éstigation and ICAO Doc 6920 Manua
Aircraft Accident Investigatiol

A.13.2.3 These documents can include Certificate of Airlvoiess, Certificate of Registration, Certificat of
Maintenance, Technical Log, Load and Balance ShPetssenger and Flight Manifests, Crew Licel
Navigational Log Sheets, Aircraft and Opions Manuals, Maps and Notes. Eyewitnesses’ ansepgsrs
statements will be fundamental in assisting thestigating authorities in indicating the probaldese, fc
example, indicating the final flight pa

A.13.6.1 See NFPA 40’ Standard for Aircraft Fuel Servicin NFPA 41(, Standard on Aircra
Maintenance and ICAQO Airport Service Manual, Part 5, RemoviaDgabled Aircraft, 3rd Edition, 199

A.13.6.4 ARFF personnel should be made aware that the fsdefueling an inverted aircraft has v
serious potential. The common conclusion of exgartkis field is, “If there is no leakage, leat@lone unti
the rescue operation is completeRemember that the issue here is defueling an iedeaircraft, not fur
leakage. If there is fuel leakage, it should bdtdeih in the same manner as any other fuel leagardless of
the aircraft’s attitud:

Annex B Air Transport of Dangerous Goods (Hazardous Materids anc
Restricted Articles) and Nuclear Weapon

This annex is not a part of the recommendatiorithisfNFPA document but is included for informatit
purposes onl

B.1 Commercial Air Transport of Dangerous Good:s

The carriage in commercial transport aircraft aigierous goods is an accepted practice and is y
controlled by national and international regulasi.

B.1.1 Definition of Dangerous Good: Dangerous goods include the followit

(2) Explosives and any other article defined as a catilie liquid, corrosive material, infectic
substance, flammable compressed gas, flammabie |ilmmmable solid, magnetized matel
nonflammable compressed gas, oxidizing materiasgpmus eticle, radioactive material, and ot
restricted article

(2)  Some unlikely items can come under the headingofdrous goods. For example, wheelchairs « ould
contain wet-cell batteries, while breathing appssahight have compressed air cylinders. It is o |
be aware of hazards that might not be immecy apparen

B.2 Radioactive Material

Radioactive materials constitute a particular hdzahey emit certain rays that can be a healthrdearad the t
cannot be detected except by instruments. Raduaactaterials transported by air fall into the fallng thre¢
categories

(1) Category | Material emits minimal radiatic
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(2)  Category Il Emits more radiation and is assigned a transpdex up to

3) Category lll Could have a transport index of 1.1, up to a maxmof 1(

B.3 Transport Index.

B.3.1 The transport index for a package of radioactiatemal is a simplified expression of the maxin
amount of radiation emitted, in millirem per hooreasured one meter from the surface of the packiaig
number should appear on the notificatand such notification received by the pilot-in-coamd. The sum « f
the transport indexes is the primary concern, aleitig the stowage of the packages, to ensure thévimg
beings are exposed to hazardous radi¢

NOTE 1: In the United States, dangerous goodsransported by air, under authority of the 49 CFR,
“Transportation,” published by the Office of thedéeal Register National Archives and Records Se|
General Services Administration, Washingto/C 20408

NOTE 2: The International Air Transport Associatioas issued the IAT.Restricted Articles Regulatic,
which is available from IATA Headquarters, Montrgahnada. Also, the International Civil Aviat
Organization has developed technical instructior the safe transportation of dangerous goodsr
(document 9284-AN/905) available from ICAO, 100G8&itooke Street West, Montreal, Quebec, Ca  a,
H3A 2R2

B.3.2 Dangerous goods are regularly being carried omoertial transport aircraft. This includes passe Jer
aircraft, passenger cargo aircraft (COMBI), andjoaircraft. While the packaging requirements us
transport these materials are designe proper containment, the possibility of breakagenca be

overlooked. This introduces the hazards of lealemgmable liquids and poisons, or radioac

contamination at an accident site. By knowing aabgnizing dangerous goods labels, fire fighcan b
alerted to these hazar

B.4 Dangerous Goods Warning Label

B.4.1 The following dangerous goods warning labels atb@ized by the U.S. Department of Transportition
based on the United Nations labeling system andwai®rized for domestic and foreign shipme(Set

Figure B.4..) Shippers must furnish anctach an appropriate label(s) to each package afetans gooc

being offered for shipment by air. If the matemmah package has more than one danger classifcatie o
which is Class A poison, or radioactive materitllg, package must be labelwor each danger. When twa r
more dangerous goods of different classes are gaeithin the same packaging or outer enclosure

outside of the package must be labeled for eackriabinvolved. Radioactive materials requiringdahbg

must be labeledn two opposite sides of the package and indicaérémsport inde

Dangerous Goods Class Numbel Dangerous goods are classified by the UN, ICAQ,AAand the U.$
DOT as follows:

(1) Class 1 Explosives
(2) Class 2 Gases: compressed, liquefied, dissolved undesmresor deeply refrigerate
3) Class 3 Flammable liquid:

(4) Class 4 Flammable solids: substances susceptible to speots combustion; substances tha
contact with water, emit flammable ga:

(5) Class 5 Oxidizing substances: organic peroxi
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(6) Class 6 Poisonous (toxic) and infectious substar
(7)  Class 7 Radioactive materia
(8) Class 8 Corrosives

(9) Class 9 Miscellaneous dangerous goods (including magrebtizaterials, articles liable to dam
aircraft structures, and articles possessing otiinarent characteristics that make them unsuitaip
air carriage unless properly prepared for stent)

The bottom half of the DOT diamond-shaped labetslmprinted in the language of the country ofiar

Copyright NFP/



DANGEROUS "¢ > - MAGHETIED
7 MATERIAL

Class 9 9x 171 cm

DANGER-PELIGRO

DO MOT LOAD IN PASSENGER AIRCRAFT

Min. 11 x 12 em

7

10x 15¢cm

N Aarmvirinht NICD /
D R AR



FIGURE B.4.1 Warning Labels

B.4.2 The pilot in command of an aircraft should be jnled with all relevant information regard
dangerous goods onboard the aircraft, and, inwbetef an incident, this information should beasbéd b
airport emergency services either direfrom the pilot or through the operations off

B.4.3 The NFPA publicatiorFire Protection Guide on Hazardous Materi, provides essential informati n
for those confronted with emergencies such asdireidental spills, and aircraft accidents. With tingenc

of prompt identification in mind, th guide has been arranged so that the user cao tet information with a
minimum of delay

B.5 Incidents or Accidents Involving Radioactive Magrials.

B.5.1 Radioactive materials carried in commercial tramspircraft are packed in rugged containe
varying sizes, such as steel drums, wooden comgaiheavy corrugated cardboard, or lead boxesidmever ¢
of an aircraft accident, the possibi of these containers breaking should always beideres

B.5.2 This introduces the hazard of radioactive contaimm of an accident site. The following proced :s
should then be followed in the United States (sinfrocedures are followed in other countri

(2) Notify the nearest Department of Energy office alitery base (if military aircraft is involved) dhe
accident immediately. They in turn will respondiwi radiological team to the accident sc

(2) Restrict the public to as far away from the scenpassible. Souvenir collectors should be forbidden
all accident

3) Segregate fire fighters who have had possible comtéh radioactive material until they have b
examined further by competent authori

4) Remove injured from the area of the accident wathitde physical contact as possible and hold 1 2m
at a transfer point. Take any measure necessagvilives, but carry out minimal (no more t
necessary) first aid and surgical procedured help is obtained from the radiological team phigsis.
or other physicians familiar with radiation medeitwhenever recommended by a doctor, an in red
individual should be removed to a hospital or @&ffor treatment, but the doctor or hospital sd be
informed when there is reason to suspect thamnjesd individual’'s body or clothing has b
contaminated with radiatic

(5) In accidents involving fire, fight fires upwind && as possible, keeping out of any smoke, fumk o
dust arising from the accident. Handle this aseaifivolving toxic chemicals (using positive pre® |
self-contained breathing apparatus anl-protective clothing). Do not handle suspectedenat unti
it has been monitored and released by monitoringommel. Segregate all clothing and tools us  at
the fire until they can be checked by the radialagemergency tea

(6) Do not eat, drink, or smoke in the area. Do notfaed or drinking water that might have bee
contact with material from the accide

(7)  The use of instruments such as Geiger countenzaibon chambers, dosimeters, and so forth, i he
only accurate means of determining if radioacti@etamination is being given ¢

(8) To the extent possible, runoff water and other &gesed in fire fighting and cleaning shoul
channeled, collected, and dammed to prevent emtipywatercourses and the possible spre
contaminatior
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B.6 Military Aircraft Carrying Weapons.

B.6.1 While most military aircraft will attempt to retuto a military airbase in case of emergency, it
sometimes impossible, and landings are frequendigarat nonmilitary airports. There are also maisg:
where “joint-use” airports serve boihe military and civil aircraft operations. For teagasons, it is advisajle
for aircraft rescue and fire-fighting crews to laeniliar with the various types of military aircraiperating ii

the area. For this purpose, training visits to pst@rknowlege of the special features of military aircra
nearby military installations are of value. Su@idon is encouraged by the milit

B.6.2 Any person receiving information of a military @iaft accident should immediately notify the t
operations office at the nearest military estalptisht giving all relevant information. Telephone roers o
such military installations should bept on hand at civil airports, nearby municipat ftations, and in airport
control towers

B.6.3 Care should be exercised by the rescue and §reifig crews when approaching any military airc  ft
involved in fire. Armament, ejection seats, or hidpas or other dangerous cargoes can present devaaeds
during such operatio

B.6.4 The possibility of an atomic explosion from theai®tion of a nuclear weapon or warhead involve d in
a fire, inadvertent release, or impact accidesbismall it is practically nonexistent. Safety teat an

devices have been carefully desig and incorporated in nuclear weapons and warheactske thi

assurance possible. The danger of a nuclear wegamm the high explosives (HE) used plus radrafrom

the component

B.6.5 The presence of nuclear weapons in aircraft gperaates no greater hazard than does the pre 3:nc
of conventional high explosives. Most weapons dordehigh explosive that could detonate upon mdeerc i
severe impact or when subject to 1 In fact, exposure to heat can make the high ek@onore sensitive. 1
nuclear weapons, the amount of high explosive msicierably less than that found in conventionah
explosive bombs. Chemical or radiological hazarghhéexist during and aft@an accident or in a fire wher ' a
nuclear weapon is involve

B.6.6 Basically, the same techniques are used for fighdircraft fires involving nuclear weapons asthose
in which conventional high explosive bombs are Iagd; special extinguishing agents are not requiio
control and extinguish such fireshe brief amount of time available to control oriegtiish the fire before iin
explosion might be expected is the only speciabfaio be considere

B.7 Description

In general, nuclear weapons resemble conventiarabl in that they are enclosed in a shell or casiagis
generally cylindrical in shape with tail fins. Theeapon or warhead casings are of various thicksess
might break up upon impact. Most wions contain a conventional type of high exploshag tan detona
upon moderate to severe impact or when subjeatetoTthe quantity of high explosives involved
detonation can vary from a small amount to sevarablred pounds and constitutes major hazard in sus
an accident. If the casing breaks upon impactegp®sed and unconfined pieces of high explosivagrate
and burn or might explode if stepped on or run o8eme minor radiological hazards might exist relges:
of the type of wapon, if the weapon burns or if detonation of anregplosive occur

B.8 Time Factors

The length of time available to safely fight a fin@olving nuclear weapons depends largely uporpthesica
characteristics of the weapon or warhead casentiesity of the fire, and the proximity of thedirSinc:

Copyright NFP/



weapon and warhead cases varthickness, fire-fighting time factors range froormfutes to an indefini

period if the fire impact incident does not detenidae high explosive immediately. The time elenfeneacl

type of nuclear weapon or component is an impofetor in fightirg these fires. As soon as fire envelops the
weapon area these time factors become effectivew&apons or warheads within a fire impact inciceet

and subject to extreme heat but not envelopecdmdk, a time factor of 15 minutes will apply; i€

fire-fighting time factor is unknown to the firgghters, the minimum time factor of 3 minutes shdé

observed. Military flight communications proceduresmally provide for notification to control towseof
pertinent information regarding such tifactors. When a weapon or warhead has been invaivadire an

its time factor has expired, even though the fas been extinguished or burned out, safe evacudistence s
should be observed until the arrival of authoriegglosive ordinance dispal personne

B.9 High Explosive Blast and Fragmentatior

The radius of a high explosive blast from a weayanies, depending on the amount of high explogia
actually detonates. High explosive blast fragmamtatistances for these weapons range from a mim
radius of 400 ft (122 m) to a maximum of 1(ft (305 m). Personnel within these areas can helssy
injured from blast or fragmentation upon detonatbthe high explosive. These areas and distariuadd be
considered during the initial fire department apyeioto an accident where weaponse been enveloped
flames for a period approximating or exceedingvtie@pon time factor limitations. All except expeet
fire-fighting personnel should immediately evacuata minimum distance of 1500 ft (450 m) for potiten
against blast or fragentation

B.10 Precautionary Measures

Under no circumstances should any high explosivienad from ruptured weapons that have been exptn ed
fire (or any components that have been scatteretiphdled, stepped on, driven over, or disturbeshj
manner. This material is extremely sene to minor detonations from shock or impact andezrse seriol s
injury. Protective clothing and positive pressugl-sontained breathing apparatus should be worimg
fire-fighting operations to provide the fire fightmaximum protection from any emical or minc

radiological hazards that are present. Additiomatgxrtion is afforded by fighting any fire from apwinc
position. All exposed clothing, apparatus, and popgint used during a fire or impact incident wharelea
weapons or componerhave been involved should be monitored for possdudélogical contamination |
specialized recovery personnel equipped for thipqae

B.11 Associated Hazard:
Some possible hazards are as follc

(2) Radiological In the event of a high explosive detonation omimg of a weapon, one has tc
concerned principally with alpha-emitting contantioa, which is serious only when ingested. O er
types of radiation, which are harmless at the lewves produced in a weapon, can be detected wi h the
use of sensitive detection instruments. (The efiéthis radiation can be likened to the effec
radiation emanating from a luminous dial wristwa}@ince alpha-emitting particles are so fine  at
they can be carried as smoke or dust from the bummirgh explosive detonation of a nuc
weapon, some alpha-emitting contamination shouleXpected in the immediate accident aree  d
downwind. Although this material can present a mnaaliation prblem, danger from these partic s
exists only when they are inhaled in significanamis. Protection against the highest alpha |
that could be expected from such burning or highlasive detonation incidents is afforc
fire-fighting personnel byhe prescribed protective clothing and self-cont@ibeeathing apparatt

(2]
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(2) Fire. Hazards associated with the burning of nucleapees and components are generally the ime
as those presented by conventional high explo:

3) Impact Weapons or warheads can break up, and the higbst can detonate from impe
Detonation and breakup are contingent to a largeegeupon the characteristics of the weap
warhead case, the impact velocity, and the locaifarcrat suspension device

(4) Sympathetic Detonatic Detonation of a weapon or warhead, by fire orrbgact, is also likely
induce detonation (nonnuclear) of any other weapamarhead in the open within a 15 m to 90 i (50
ft to 300 ft) radius of the incident ar

(5) High Explosive Burning Characteristii Flame and smoke characteristics of burning highostve:
vary and provide no specific pattern upon whickétermine when the high explosive is abo
detonate. Burning high explosives produce flamegtous colors; they can be bright red, yell
greenish-white, or combinations of no predominambic Some give off a white smoke, while otl s
burn with no trace of smolk

Annex C Specialized Vehicles and Equipmel I

This annex is not a part of the recommendatiorithisfNFPA document but is included for informatit
purposes onl

C.1 Hovercratft.

The hovercraft inFigure C.:is typical of many designs available. They arelygaperated and maintain
with minimum training and can traverse a varietgwffaces such as water, tidal flats, snow, andHagload s
of 2000 Ib (908 kg) permit up to life rafts to be carried on this model. Pistonieagperation offers
unique rescue vehicle at a fraction of the cost bélicopte!

FIGURE C.1 Hovercratft.

C.2 Elevated Platform

Elevated platform vehicle(see Figure C..) can provide valuable assistance when emergenieb/e
“wide-body” style aircraft. When fires occur in tteal section engine of this type of aircraft, firghters ca
be positioned to permit proper apption of extinguishing agent on the fi
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FIGURE C.2 Elevated Platform Vehicle

Annex D Driver’'s Enhanced Vision System: A Technical Approah for
Aircraft Rescue and Fire-Fighting Service

This annex is not a part of the recommendatiorithisfNFPA document but is included for informatit
purposes onl

D.1 Introduction.

Several accidents have occurred in poor visibddggditions, and, with the proliferation of categdt¢
landing systems, more requirements for fire figiiim low visibility conditions can be expected. éafi
rescue and fire-fighting services cuttly have no reliable way to locate and navigatsltisites at airpor
under conditions of poor visibilit

D.2 Background

Aircraft rescue and fire-fighting services are riegg to demonstrate an ability to respond anywlberéhe
airport operational runway areas as part of earttieg annual certificate. This response requires
considered vital to the ability of ARFservices to gain control of a rapidly growing eredrpost-crash fu
fire and their ability to protect the evacuatinggengers from the aircraft fuselage. A responSenminutes i
dependent on the vehicle’s ability to accelerapidig from the resue service’s facilities and to maint
approximately a 50-mph (80.5-km/h) approach toatmdent site. Accomplishing this task under suinia
visibility conditions such as fog and rain prevethis responding vehicles from reaching this sy

There is a clear need to provide operational egeiprm the rescue vehicles that maintains thepors:
ability if low visibility flight operations are tbe conducte:

The problem of poor visibility response at airpdasrescue and fire-fighting services can be bno#tewr
into the following three component

(2) Locating the accident sit
(2) Navigating aircraft rescue and fire-fighting vekglto crash sit

3) Negotiating terrain and obstacles in low visibiliggndition:
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Airport fire services need a driver's enhancedonssystem (DEVS) that addresses these three comx

Aircraft rescue and fire-fighting services shoultaan an accurate position fix on the crash sitiwia time
parameter that is comparable to their response (imger 3 minutes). The current system for locatirag!

sites that are not visible to craft rescue and fire-fighting services relies @ual observations, estimates, and
verbal descriptions of airport landmarks providgdly traffic controllers. This system is pronehamar

error. The optimal solution to this problem is ateyn thatocates a crash site on a digital map of the ai  ort
automatically and transmits this location to aificrascue and fire-fighting servic

Navigation of aircraft rescue and fire-fighting wehs to crash sites is an issue that can be soWtbdoday’s
technology. Sophisticated radio navigation systeath as the global positioning system (GPS) pr«
precise positioning capability. Thposition information, combined with digital mapstbé airport area, ¢
be displayed on a geographic map or heads-up gifigldD) to guide the crew

Negotiating terrain and locating obstacles in lagihility conditions is an important capability thercraf
rescue and fire-fighting services currently do matsess. The only aids that rescue services clyrresst fo
improving vision under poor sibility conditions are windshield wipers and hegldls. These devices often do
not improve visibility enough to allow rescue teamslrive safely at the high speeds necessaryaithri

crash site within a reasonable time. One aid tlmatldvprovide imrovement is a forward looking infrar

device (FLIR). FLIRs currently are used by the tarly to improve visibility at night and during ses

weather conditions. The FLIR system needs to b fuhctional as soon as the fire equipment dephddire
station facility. Exit time typically is under 3@sonds from the time of accident notification. @relanc
operational equipment should in no way impede thiyaof the aircraft rescue and fire-fighting seres tc
respond. Equipment is to be autoed and is to necessitate little attention by thelktroperato

D.3 General Requirements

A driver’s enhanced vision system (DEVS) is reqdiire an aircraft rescue and fire-fighting vehiabe &irpor
emergency equipment. It facilitates faster andrded@el to emergency situations at night and weask
weather conditions. It provides ubstantial increase in the ability to locate pepptber aircraft, vehicles, and
debris at the emergency site. Its ability to alltv driver to see through flames, smoke, and fagguott

the day and night provides ARFF vehicles with aigant increase in effectiveness in every phat
emergency operatior

The DEVS requires a transparent window display (T)\Withich is often called a heads-up display (HU
combined with a global positioning system (GPS) gedgraphic information system (GIS), on-board segis
a central data and command RF link (radio comications), and a forward looking infrared (FLIRNsor
These elements are to be integrated into a singlgtibnal system. A validation demonstration progie
necessary to provide the quantitative informatieaded to justify the DEVS and refinefor the ARFF
services applicatio

D.4 Operating Scenarios and Capabilities — Mission &scription.

From the moment that an alert is received untileheé of the emergency, the ARFF services missisnlbgect
to stress and uncertainty. At any given moment,atayght, the equipment needs to be fully functionithin
a few seconds, regardless of erse weather. Often vehicles and aircraft are ot on the runways a
taxiways in unusual or unexpected locations. Inethent of an aircraft accident, victims and debais b
present anywhere on the airport. At the same tiheelarge size of meern airports, with multiple paral
runways and taxiways, places a priority on theitgtib travel at high speed to the emergency

Once ARFF services have arrived at the locatiamathility to assess the situation is crucial toygag out the
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mission. The information available to the vehige@ator contributes directly to the level of penfi@nce c
the ARFF mission. This inforation needs to be obtained without any increaskeamworkload. The DEV

reduces the impact of night conditions, adversehezafire, and smoke so that the operator’'s paréorc

approaches that achieved during the optimum daydigénaric

To achieve this goal, information is to be providge@n easily recognizable form, without the nemdviehicle:
operator intervention. Rescue vehicle location |tication of the emergency, the location of othetnigle:
(ground and aircratft), the locon of people, and the location of debris are thscbdata needed (and norm.ally
available during the least difficult situationshél'condition of the aircraft, location of victinggesence ar
location of spilled burning fuel, and location dher ARFF personnel also are crucial. In addition, the guesi
presence of toxic gases caused by spilled or bgicango needs to be determined to provide fore

response to the situation. Finally, since multy@éicles and ARFF crews are always involve mos
emergency situations, a centralized command antlat@ystem is needed to coordinate the activitiesl|
elements of the emergency response team. The D&EWI%ei element of this command and control sy: I

D.5 Required Capabilities

The DEVS provides an increase in the knowledgel@bviai to the emergency crew. The crew are ableé 5
through fog, rain, sleet, and snow. The crew ale tabsee through smoke and flames in and arows
burning aircraft, to detect the position of cuees and trapped passengers, and to disting@shamong tr :
debris and to move into a position for fire figlgtiThey are able to apply extinguishing agentféohottes
areas of the burning fire more precisely. They akswo track other fire fighrs through the smoke and 1
while rescue efforts are under w

The FLIR device provides the ARFF operator with @bdity to detect debris and other vehicles (stary 0
moving) in the vicinity, as well as to detect pagge's evacuating from the aircraft. The FLIR detecar
illuminate humans in a smoke or fenvironment where normal vision is inadequate. FO& store:
information for normal driving conditions. The FLIRes the brighter-than-background standard ruramne
taxiway lights, which are detectable as it travelthe site

D.6 System Element:

The elements of the DEVS for the ARFF vehicle destiation include a forward looking infrared dey
(FLIR), a transparent window display (TWD) or heagsdisplay (HUD), and a global positioning sys
(GPS) with geographic information system (GIS) @pping

D.7 Forward Looking Infrared Device.

The FLIR is a high resolution infrared detectoiislenhanced with wide dynamic range processir
increased penetration of smoke and fog. The FLIRaios a two-dimensional focal plane array u
platinum silicide as the detector material. It @les at wavelengths from 8 micrometers to 12 micrers
and has a sensitivity of 32.2°F (0.1°C). An altéerfelIR of 3 micrometers to 5 micrometers with sax
sensitivity also is implemented to establish whethe shorter wavelength provides signifit benefits in th »
smoke environment. A key element in the use oHHO®& device for this application includes a totahlls-of
automation philosophy. Rapid cool-down is anotheicfion dictated by the nature of FLIR detecto@
achieve the best permance, these detectors should be cooled to verydmperatures [in the range
—270°C (-454°F)]. The cooling systems that havenliseloped have an operating life of about 2500¢
Rapid cool-down or extended standby life cycleossidered esseial to an ARFF application. Zero (0)
near-zero time start-up is an operational requirdrfar effectivenes
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D.8 Dynamic Range Issue

To detect people and debris, the FLIR has a seitgitif approximately 32.2°F (0.1°C). At the sanrad, the
FLIR can be expected to deliver this sensitivityhia presence of flames that could reach tempest
1000°C (1832°F). In order to acconsh this, the FLIR operates over an instantaneonardic range of about
10,000:1

D.9 Transparent Window Display

The transparent window display system hardwareistsnsf a projector, an optical element, and a st
generator to provide information to an operatigragition. The symbol generator provides data t
projector by means of dedicated signal cablhe symbol generator has the capability to recemkte
process data links from up to six video inputs awmal serial inputs while formatting messages basee
control program. The control program uses the daigbrity, refresh rate, and other sipecific criteria tc
implement the sequence and content of the infoonairesentatio

D.10 Projector.

The DEVS projector is a high-brightness CRT, momogte emitter that creates and projects a focusade n
onto the window of the ARFF vehicle. The projedtodesigned to be placed 60 in. to 72 in. (152.4a
182.9 cm) from the window. There are optil mounting schemes that allow the projector to loeinec
off-axis from the window to accommodate existingchrnical obstructions. The projector is to be egedbto
accept standard signal inputs that include RS-@7Qilize the TWDs as a simple replment of an existir
heads-down display (HDL

D.11 Optical Element

The optical element is mounted to the window of AlRFF vehicle to act as a dynamic display surfaitbim
the truck cab. The optical element should be2to 12 in2 (38.7 cn2to 77.4 cr?) and affixed to a select
location on the window with room teperature vulcanizing material. The location shdwédpredefined |
reflect data in a uniform manner that is specifigdoth lateral and vertical angles perpendicuahé plan

of the window. The viewing zone should offer a tateeflection angle (30 degrees and a vertical reflec in
angle of 15 degrees. The information is to be mpreskin a bright green color and is to be focugdteplan 3
of the window. The DEVS is not to obstruct the vienthe outside of the vehic

D.12 Symbol Generatot

The symbol generator is to be a microcomputer-bagsigm designed for rack mounting in an equiprbampt
This remote computer offers the capability to ifsee directly with a selected set of onboard da&noels ¢
discrete indicator inputs and isked with a GPS tracker and a FLIR. The symbol genelis programme
with the mission-specific control scheme and omsrat an automatic mode. There is a keyboard amitaon )
option that supports on-site changes of the datenaanications and controlutines. The symbol genera
formats data “pages” and routes this informatioth®appropriate projector based on priority orency o
on demand. The symbol generator is capable of infigured to accept a variety of standard sigmaits
including RS-232, RS-422, and RS-1

D.13 Global Positioning Systen

A global positioning system (GPS) receiver is tarmunted on the ARFF vehicle and interfaced wid
transparent window display system for display dagipon information. The GPS is to be a six-chameekiver
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capable of tracking up to eight sates. The GPS receiver calculates new position data exery secon
Position accuracy is specified at a maximum of 28hft), with a typical accuracy of about 10 ml&n
(32.8 ft to 49.2 ft). An additional ground-basetfatiential transmitter on thairfield provides accuracy from 1
mto3m (3.3ftto 9.8 fi

D.14 Geographic Information Systen

The airport mapping system by which the ARFF vehisinavigated can be developed by several me  is.
One method being considered is the digital recanstre method. This is accomplished by taking amaé
photograph of the airport and digitizing it it then can be displayed on the computer screemé&pping. This
method, as it is developed, could provide the imeee local terrain and hazards definition needetid

ARFF vehicle to travel on and around the airfidldditional mapping capability ith definitions of 1.6 m, 4.8
m, and 16.1 m (1 mi, 3 mi, and 10 mi) provide fall-tip mapping in the event of an accident off-ait
operational areas. Digital aerial mapping is anrging technology that provides three-dimensionakine
definition of streams, swales, and drainage culverts, as wethas hazards that could impede the progre ss of
the rescut

D.15 Computer Information Enhancements

Once an operational computer is placed in the ARR#ticle, it provides a host of other fire-fight
capabilities. Fire fighters are able to have theplete airport’'s emergency plan available in thepote
with menu-driven software. Toxic and hazars material indexes can be provided. Complete iogtmis ol
emergency door and entryway door operations foryaype of commercial aircraft can be provic

D.16 Vehicle Electrical Upgrade

Because of the need for better power sources, leshigth new technology equipment need to undeogae
modifications to the existing electrical systementputers and electronically controlled devices
smooth-filtered and stable voltage sources. equipment targeted for installation is modifiecbfmerate i
the voltage ranges used on the existing vehicless. dsually is 12 V or 24 V dc. Special power catses ani
voltage stabilizers are to be considered. Theeas requirements for the dtion of 115 V ac in somr
cases. Operating off portable generator power ssuftat might already exist on some of these vehidbe
not, in most cases, provide the smooth, stabilpeder sources of these requirements. Transfornoéfiees
and powe converters do not provide a major challenge fertdthnological requirements of this progt
Low-cost portable battery back-up systems alsolshoel considered to provide power for start-upha
vehicle as well as accidental shutoff of the veshiystem supply. The cost for these required voltagece:
is minimal when compared to the trouble-free envinent that they provide for the electronic boamt
computer systen

D.17 Final Assessmer

The object of this assessment program is to prawidemation about the new computer-based equipraecit
vision enhancement devices that help the airpsdue services perform their assigned mission 1
suboptimal visibility conditions. The cost (nstalling this equipment can be justified by thed& opera
aircraft under these poor visibility conditionsolferations are conducted that allow the airccaféke off an
land under poor visibility conditions, it is reasdute to expect that aitional requirements for fire-fightir
response under low visibility conditions will betaslishec

The technology needed to perform the driver’s enbdrvision system (DEVS) is available now. Althoulgé
equipment can be bought off the shelf, installatienessitates some additional research effort Becatcrait
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rescue and fire-fighting missionquirements were not considered in the researciteffoat produced tt
technology. In each case, the individual elemehte@DEVS considered the fact that the proposstes
should require low operational workload by the apar. Each piece of ttsystem endeavors to use cur ¢
technological equipment with some hardware andwso#t modifications. Finally, the DEVS shoulc

designed for easy installation and a maintenareduty life cycle or at the least a modular raxsallatior
design allwing the removal and replacement of componentabent maintenance personnel without adding
to the personnel burden of a rescue and fire-fighsiervice

Finally, the most important issue is cost. Histaltig this technology is expensive. Some of thesoea fo
these high costs were dictated by low productiors mnd the survivability conditions for which trepugoment
originally was designed. Equipm: meeting the rigorous requirements necessary flitanyi applications ce 1
add many thousands of dollars to the final purclpa®e. It is hoped that, with the careful redesagial unique
adaptation of existing equipment designs and wst price decreses, the cost of using this technology i an
aircraft rescue fire-fighting vehicle can be redlisabstantially in the near futu

D.18 Driver’'s Enhanced Vision System Guideline

D.18.1 DEVS Performance Characteristic: The driver’'s enhanced vision system (DEVS) isrdagrate
system of sensors, computers, and navigationapewnt designed to improve the response and operal )
ARFF crews in low visibility conditions. The DES consists of three components: a night or lowbilisy
capability, a vehicle navigation capability, andedicle tracking capability, which are integratesiig ¢
digital radio data lin}

To meet the DEVS requirements, systems need tgrateall three components cohesively. Each comy ne
should be integrated into the vehicle’s normal apens through a systematic approach of understgrati(
adapting the technology to the needs e fire-fighting populatior

In the sections that follow, the base performar@acteristics are detailed. It is important tcertbia
technology development in the enhanced vision iarpeogressing rapidly; therefore, the criteriat fiolows
should be considered minimal. Quions regarding specific production systems, nevioperance capabilities,
or recommended systems should be directed to tiésFhirports office

D.18.2 Low Visibility Capability. The intent of the low visibility capability is fgrovide an enhanced picti ire
of the environmental scene through the use of enblkaor other sensor system displayed inside ofdb

For the immediate future, it appe that forward looking infrared (FLIR) technologylts the most promi:

for aiding visibility in smoke, fog, and haze, aaichight. The minimum recommended performi
characteristics of the low visibility system areyided below

(1) General

(a) Expected worst ce 0 ft range/0 ft ceilin

visibility.

(b) Time to operationa <30 se

(c) Detection of humar 500 ft (152.4 m), temp: —20°F to 11!

(-28.9°C to 46.1°C), moving 55 mph (8 .5
km/h), clear conditior

500 ft (152..m), temp: —20°F to 115

(-28.9°C to 46.1°C), moving 50 mph (8 .5
km/h), light fog condition
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(d) Detection of GA aircra

(e) Detection of cjects nee
fires.

(2)FLIR Specific

(a) IR waveban

(b) Video outpu

(c) Gain and level contro
(d) Horizontal field of view
(e) Vertical field of view
(f) Lens clearing capabilit

400 ft (121.9 m), temp: —20°F to 11!
(-28.9°C to 46.1°C), moving 40 mph (6 .4
km/h), heavy fog conditiol

400 ft (121.9 m), temp: —20°F to 11!
(-28.9°Cto 46.1°C), moving 40 mph (6¢ 4
km/h), smoke conditiol

300 ft (91.4 m), temp: —20°F to 11°*
(-28.9°C to 46.1°C), moving 35 mph (5 .3
km/h), rain/snow conditiol

2500 ft (762.0 m), temp: —20°F to 11!
(-28.9°C to 46.°C), moving 55 mph (88 5
km/h), clear conditior

1000 ft (304.8 m), temp: —20°F to 11!
(-28.9°C to 46.1°C), moving 50 mph (8 .
km/h), light fog condition

)]

500 ft (152.4 m), temp: —20°F to 11!
(-28.9°C to 46.1°C), moving 40 mph (6 .4
km/h), heav fog condition

500 ft (152.4 m), temp: —20°F to 11!
(-28.9°C to 46.1°C), moving 40 mph (6 .
km/h), smoke conditiol

I

500 ft (152.4 m), temp: —20°F to 11!
(-28.9°C to 46.1°C), moving 35 mph (5 .
km/h), rain/snow conditiol

w

People, debris, wreckage, and equipt 1t
within 20 ft (6.1 m) of a 6 ft (1.8 r
diameter Jet A fuel fire from a range

1000 ft (304.8 v

Long wave IR energy (LLm to 121t m)
RS-170 o industry standard vidi
Automatic

=28 degrees (40 degrees prefer
>20 degrees, aspect ratio to match ver :al

Windshield wiper, hih pressure air, -
equivalen

(g) Temperature and humid :y Changes in ambient temperature

changes

(h) Mounting

(i) Video monitor
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humidity should not result in condensa n
inside the FLIR housing or optics assen bly
On top of vehicle with pan and

capability, rerote-control equipped, line Hf
sight aligned with driver’s line of sig

8in. to 10 in. (20.3 cm to 25.4 cm) diagcnal
display mounted near driver’s line of si



Altérnétive: Heads-up display wi
field-of-view to match FLII

D.18.3 Navigation Capability The intent of the navigation capability is to allfor accurate positioning

the vehicle on or around the airport surface. Ténggation capability should provide a depictiorttod
vehicle, notable landmarks, roadwaysd other guidance aids. Information should be preditb the driver in
a meaningful form appropriate to the needs of itteeréspons:

The navigation capability consists of three maimponents: a global positioning system (GPS) recet
computer system containing supporting maps andyatieh information, and a display/control system
driver information

For full capability on the airport, the DEVS shoihdorporate both capabilities into the design.
performance characteristics of the componentsanishin D.18.Z are as follow:

(1) Position Availability Computed position within 30 sec/hr/day, 7 daysh

(2) Accuracy Two-dimensional position within 15 ft (4.6

(3) Dead Reckonin Coasting capability when satellite track is losé do shadowin
(4) Position Update Rat < 1/<ec

(5) Initialization and Operatior Fully automati

(6) Map.

(a) Levels of detal Level 1 — Airport operations ar

Level 2 — Airport property bounde
Level 3 — 5 mi (8 km) radius of the airport centeither variabl :
or fixed zooms within each lel should be provide

(b) Orientatior North-up or heading-up, selectable (Note: Headipgientatiol
is required for situational awareness in low vigiipiconditions
and unfamiliar area

(c) Visual orientation cue Vehicle orientation, vehicle hding, direction of low visibilit
coverag

(7) Driving Cues Range/bearing indicator in line-of-sight (on FLIRmay ol
separate

(8) Data Link

(a) Error checking Standard error checki

(b) Frequency selectic Selectable to airport locati

(9) Display — Colo. = 256 color

D.18.4 Tracking Capability. The tracking capability components include théofeing:
(2) Differential GPS (DGPS) correction softw

(2) Data link hardware/softwa

3) Integrated display/control system for command ceoperation

The command center can be either fixed or mobédpedding on individual airport ARFF operations.s
capability is intrinsically tied to the trackingpability, which allows for the monitoring of the itons o
other vehicles, the crash site, ideied victims, and other factors, as well as linkaga centralized displ
for emergency coordination. The performance charestics of the tracking capability function arefalows:

(1) Map — Orientatior North-up with dynamic zoom and [
(2) Data Link
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V(é) Error checking Standard error checki
(b) Frequency selectic Selectable to airport locati

(3) Display — Colot Large high-resolution monitor [>19 in. (>48.3 «
diagonalcolor monitor, 128(x 1024 resolution

D.19 Glossary of Technical Term:

D.19.1 Aircraft Rescue and Fire Fighting (ARFF) Formerly known in the fire-fighting industry asash
fire, and rescu

D.19.2 Cool-Down in the Operational Environment of a Infrared Detector. Term used to describe
period of time needed for the refrigeration unitlad optical sensor to cool the unit to approxiyaié54°F
(-270.2°C) below zero (0). This cool-down ne provides the necessary sensitivity of 10,000 Infloarec
thermal detectiol

D.19.3 Driver's Enhanced Vision System (DEVE A vision enhancement system utilizing severaltedenc
and computer-based components that aids in impgaight as well as movement or navigation arous 1
airport during reduced visibility operationalnditions

D.19.4 Forward Looking Infrared (FLIR). A heat detector device that allows the viewerg® sadiant he t
projected from objects. These devices work in theron band of the infrared spectrum (e.gumto 12u
m).

D.19.5 Geographic Information System (GIS A device that allows an aerial map of the airporbe
displayed with markers that move along the imagiéawsehicle changes positi

D.19.6 Global Positioning System (GP< A device that picks up signals from orbiting slitied anc
determines positions of location on earth by refeegto longitude and latituc

D.19.7 Heads-Up Display (HUD The military name for a device that allows a persblook and operate
device while viewing through the cockpit windowanf aircraft. This device displays information og
cockpit window

D.19.8 Transparent Window Display (TWD) An electronic device that projects an image opex&
coated glass or plastic that also allows the vidaaee through the clearplate with a slight redadn
visibility.

Annex E Civil Aircraft Accident Investigation I

This annex is not a part of the recommendatiorithisfNFPA document but is included for informatit
purposes onl
E.1l

In the United States of America, major aircraftidents are investigated by the National Transporigbafety
Board (NTSB), 800 Independence Avenue SW, Washmd@& 20591. In some instances responsibilit or
investigation is delegated by the Boar the Federal Aviation Administration (FA/

RESCUE: The occupan
GUARD: The wreckage — Allow no one inside the wragd area other than those necessary for occ  int
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removal, fire fighting, and the possible removah@dil and cargo where necessary to protect it fiominel
damage. Items removed for protection mustetained locally for examination by a Federal Aifedy
Investigatot

ADVISE: The county coroner/medical examiners — Hatajured occupants of the aircraft should bed
for possible pathological or toxicological examinator both prior to embalmme

IDENTIFY: The position of fatalities — Prior to raming the remains of fatally injured occupants, e
otherwise identify each body, and mark its locatiothe wreckage or on the ground (photograph sitfmm,
if possible)

PERMIT: News media coverage — Accredited news mediabe permitted to enter and photograph the area
as long as the wreckage is not distur

NOTIFY: The local authorities, the Safety Board,A&

E.2 National Transportation Safety Board Rules

(The following material is extracted from 49 CFRS1Zhapter VIII.
Title 49 — Transportatic

Chapter VIIl — National Transportation Safety Bo

Revised: March 20, 19

Part 830 — Notification and Reporting of Aircraftéidents or Incidents and Overdue Aircraft,
Preservation of Aircraft Wreckage, Mail, Cargo, &etords

Subpart A — Gener:

Sec

830.1 Applicability

830.2 Definitions

Subpart B — Initial Notification of Aircraft Accidgs, Incidents, and Overdue Aircr.
830.5 Immediate notificatio

830.6 Information to be given in notificatit

Subpart C — Preservation of Aircraft Wreckage, M@#rgo, and Recor(
830.10 Preservation of aircraft wreckage, mailgoaand record

Subpart D — Reporting of Aircraft Accidents, Inadg, and Overdue Aircra
830.15 Reports and statement to be 1

Authority: Title VII, Federal Aviation Act of 195&s amended, 72 Stat. 781, as amended by 76 3iaf4¢
U.S.C. 1441 et seq.), and the Independent SafedyoBact of 1974, Pub. L. 93-633,88 Stat. 2166 (48.0
1901 et seq.

Subpart A — Gener:
830.1 Applicability
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This part contains rules pertaining

Q) Notification and reporting aircraft accidents andidents and certain other occurrences i
operation of aircraft when they involve civil aiaér of the United States wherever they occL
foreign civil aircraft when such events occur ie thnited States, its territories, or possess

(2) Preservation of aircraft wreckage, mail, cargo, wbrds involving all civil aircraft in the Unit
States, its territories or possessi

830.2 Definitions
As used in this part the following words or phragesdefined as follow

Aircraft acciden means an occurrence associated with the operattim aircraft which takes place betw 3n
the time any person boards the aircraft with thention of flight and all such persons have disetidd an:
in which any person suffers dealr serious injury, or in which the aircraft receivggstantial damag

Fatal injury means any injury which results in death withind2@s of the accidel

Inciden means an occurrence other than an accident, asstevith the operation of an aircraft, which af=c
or could affect the safety of operatic

Operatol means any person who causes or authorizes thatmpeof an aircraft, such as the owner, lesse e, or
bailee of an aircra

Serious injur means any injury whict

(2) Requires hospitalization for more than 48 hoursym@ncing within 7 days from the date thein ¢/
was receive

(2) Results in a fracture of any bone (except sim@ettrres of fingers, toes, or nc

3) Causes severe hemorrhages, nerve, muscle, or teaduay

4) Involves any internal org:

(5) Involves second or third degree burns, or any baffesting more than 5 percent of the body sui ce

Substantial dama(¢ means damage or failure which adversely affe@sthuctural strength, performance or
flight characteristics of the aircraft, and whicbwld normally require major repair or replacemedithe
affected component. Engine failure omage limited to an engine if only one engine failss damaged, bent
fairings or cowling, dented skin, small puncturedels in the skin or fabric, ground damage to rot

propeller blades, and damage to landing gear, whtids, flaps, engine acisories, brakes, or wingtips, . e
not considereisubstantial damag for the purpose of this pe

Subpart B — Initial Notification of Aircraft Accidgs, Incidents, and Overdue Aircr.
830.5 Immediate notificatio

The operator of an aircraft shall immediately, Bgdhe most expeditious means available, notifyrbares
National Transportation Safety Board field of! when

1The National Transportation Safety Board field @#f are listed under U. S. Government in the teleg
directories in the following cities: Anchorage, AKtlanta, GA; Chicago, IL; Denver, CO; Fort Worthx;
Kansas City, MO; Los Angeles, CA; Miami, ; New York, NY; Seattle, WA

(1)  Anaircraft accident or any of the following listettidents occur
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(2)

(@)
(b)

(€)

(d)
(€)

Flight control system malfunction or failu

Inability of any required flight crewmember to parh normal flight duties as a result of injuny' or
illness

Failure of structural components of a turbine eagircluding compressor and turbine blades and
vanes

In-flight fire; or
Aircraft collide in flight

An aircraft is overdue and is believed to have baealved in an accider

830.6 Information to be given in notificatit

The notification required in section 830.5 shalhtzon the following information, if availabl

(1)
(2)
)
(4)
(5)
(6)
(7)
(8)
9)

Type, nationality, and registration marks of theift;

Name of owner, and operator of the airc

Name of the pilot-in-commar

Date and time of the accide

Last point of departure and point of intended lagdf the aircraf

Position of the aircraft with reference to somelgaefined geographical poil

Number of persons aboard, number killed, and nurséeously injurec

Nature of the accident, the weather, and the exteddmage to the aircraft, so far as is known d

A description of any explosives, radioactive matistior other dangerous articles cari

Subpart C — Preservation of Aircraft Wreckage, M@#érgo, and Recor(

830.10 Preservation of aircraft wreckage, mailgoaand record:

(1)

(2)

)

The operator of an aircraft involved in an accidemincident for which notification must be gives
responsible for preserving to the extent possibleaarcraft wreckage, cargo, and mail aboar
aircraft, and all records, including all recing mediums of flight, maintenance, and voice rdecs
pertaining to the operation and maintenance oéiregaft and to the airmen until the Board t¢
custody thereof or a release is granted pursug®edction 831.10(k

Prior to the time the Board or its authorized repreative takes custody of aircraft wreckage, noz ,
cargo, such wreckage, mail, or cargo may not hedied or moved except to the extent neces: v:

(@)
(b)
(€)

To remove persons injured or trapy
To protect the wreckage from further damag

Where it is necessary to move aircraft wreckagel, imacargo, sketches, descriptive notes, nd
photographs shall be made, if possible, of themaigoosition and condition of the wreckage and
any significant impact mark

The operator of an aircraft involved in an accidemincident shall retain all records, reportseinga
documents, and memoranda dealing with the accatentident, until authorized by the Board to ne
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contrary
Subpart D — Reporting of Aircraft Accidents, Inande, and Overdue Aircra
830-15 Reports and statements to be fi

(1) Reports The operator of an aircraft shall file a reportBward Form 6120.1 or Board Form 6122
within 10 days after an accident, or after 7 dagmioverdue aircraft is still missing. A report ar
incident for which notification is requirecy Section 830.5(a) shall be filed only as requebtedr
authorized representative of the Bo

(2) Crewmember Stateme Each crewmember, if physically able at the timeréport is submitted, sh ll
attach a statement setting forth the facts, camtbtand circumstances relating to the accide
incident as they appear to him. If the crewmer is incapacitated, he shall submit the stateme 1S
soon as he is physically al

3) Where to File the Repor The operator of an aircraft shall file any repaith the field office of th
Board nearest the accident or incid

2Forms are obtainable from the Board field officese(footnote 1), the National Transportation Seietgrd
Washington, DC 20594, and the Federal Aviation Adstration, Flight Standards District Offi

NOTE: The reporting and recordkeeping requiremeotdained herein have been approved by the Off :o
Management and Budget in accordance with the FeRegort Act of 194:

Signed at Washington, DC, on September 4, .
James B. Kin

Chairmai

Annex F Sample Mutual Aid Agreement: I

This annex is not a part of the recommendatiorithisfNFPA document but is included for informatit
purposes onl

F.1

The following material is extracted from AFR 9:

F.2 USAF Mutual Aid Agreement (AFR 92-1)

\v

This agreement, entered into this day of , 20, between the Secretary ditl
Force, acting pursuant to the authority of the éfd¥lay 27, 1955 (69 stat, 66), and (fire organaliis foi
the purpose of securing to each tlenefits of mutual aid in fire prevention, in th@taction of life an
property from fire, and in fire fightin

It is agreed tha

(2) Upon request to a representative of the r Fé&ice Base Fire Department by a represen tive
of the (fire organization), fire fighting equipmeamd personnel of the Air
Force Base Fire Department will be dispatched % point within the area for which the (f
organization) normally provides fire protectiondesignated by the representative of the
organization’
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(2) Upon request to the representative of the (firenization) by a representative of
Force Base Fire Department, fire fighting equipnaamd personnel of the (fire organization) wil
dispatched to any point within the fire fightingrisdiction of the Air Force Base
Department as designated by the representativesof t Air Force Base Fire Departn .

(3) Anydispatch of equipment and personnel pursuatitisoagreement is subject to the follow
conditions:

(&) Any request for aid hereunder shall include a statg of the amount and type of equipment and
number of personnel requested, and shall spe@fioitation to which the equipment :
personnel are to be dispatched, but the amountyaedf equipmnt and number of personne to
be furnished shall be determined by a represeetafithe responding organizati

(b) The responding organization shall report to thédieat commander of the reques
organization at the location to which the equipmemtispatched and shall be subject tc
orders of that officia

(c) A responding organization shall be released bye¢heesting organization when the service of
the responding organization are no longer requradhen the responding organization is nei:ded
within the area for which it normally provides fipeotedion.

(d) Inthe event of a crash of aircraft owned or opatdity the United States or military aircraft of any
foreign nation within the area for which the (fosganization) normally provides fire protecti n,
the Chief of the Air Forcse Fire Department or his representative nay
assume full command upon his arrival at the scémigeocrast

4) Each party waives all claims against every othetydar compensation for any loss, damage, per: onal
injury, or death occurring as a consequence opémormance of this agreeme

(5) No party shall be reimbursed by any other partyafoy costs incurred pursuant to this agreer

(6) All equipment used by (fire organization) in cangyiout this agreement will, at the time of ac
hereunder, be owned by it; and all personnel adtinffire organization) under this agreement val |
the time of such action, be an employeeolunteer member of (fire organizatic

F.3 Typical Civil Airport Department Mutual Aid Agre ement

The following mutual aid agreement example is basegrocedures used by the Seattle-Tacoma Intenz ti
Airport supplied through the courtesy of R. E. SmkKire Chiel

This agreement, made and entered into this by and betwee
the
the

WITNESSETH

WHEREAS, each of the parties hereto maintains eqeig and personnel for the suppression of firekin
its own jurisdiction and areas, ¢

WHEREAS, the parties hereto desire to augmentitegfotection available in their establishmentstratt
agencies, and municipalities in the event of ldimgs, conflagrations, and natural or technologaiahster:
anc

WHEREAS, the agencies entering into this Agreerh@nt an interest in providing mutual assistan
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emergencies for which each respective fire depantinas the capabilities to respond,
THEREFORE BE IT AGREED THAT

(1)

(2)

)

(4)
(5)

(6)

(7)

(8)

Whenever it is deemed advisable by the commandingepof a fire department belongingto ap. ty
to this Agreement, or whenever the commanding effaf any such fire department is actually pre sent
at an emergency incident, such commanding o may request assistance for the purpo
extinguishing, controlling, or aiding in the extinghing or controlling of fires, or in the mitigati of
emergency medical service incidents from the fepaidtments which are signatory to this Agreen 2nt.
Under the terms of this Agreement, such commandingeiffis authorized to make such a reques and
the commanding officer of the department receitirggrequest or authorized subordinates

forthwith take the following actior

(@) Immediately determine if apparatus and personnebeaspared in response to the
(b) What apparatus and personnel might most effectivelglispatche

(c) The exact mission to be assigned in accordancethgtdetailed plans and procedure
operation drawn in accordance with this Agreem@rthb managing representatives of the 2
department concerne

(d) Dispatch such apparatus and personnel as the @bf@oafficer receiving the call reasone
believes should be sent, with complete instructesto the mission, in accordance with the terms
of this Agreement and pursuant to the instructi@egved in the request for assistal

The tendering of assistance under the terms ofAtpisement shall not be mandatory, butthe| vy
receiving the request of assistance should immagliatform the requesting agency if, for any reg on
assistance cannot be rende

Each party to this Agreement waives all claims agfahe other party or parties for compensatio for
any loss, damage, personal injury, or death oaugiin consequence of the performance of
Agreemen

Each party to this Agreement shall maintain its emgurance coverage for equipment and persc nel.

All services performed under this Agreement shalféndered without reimbursement of either [ rty
or parties

The commanding officer of the fire department rexgung assistance shall not relinquish responsy iilit
for mitigating the emergency incident to thosea#fs responding pursuant to the terms o
Agreement. A senior officer of a responding mt aid department will make him/herself availabl to
the commanding officer for consultation as a reseyerson, to assist in tactical or strate:

decisions during the emergency. As often as istigadly possible, the mutual aid departments

reman intact under the direct supervision of the higiasking officer from their own departme
Direction for the responding department’s fire tgls’ and subordinate officers’ activities w

however, come from the commanding officer of thie 8epament initiating the request for assistance.

The chief fire officers and personnel of the fiepdrtments of both parties to this Agreemer
invited and encouraged, on a reciprocal basigemuiently visit each other’s activities for gui
familiarization tours consistent with local seity requirements and, as feasible, to jointly cast
pre-fire planning inspections and dri

The commanding officers of the fire departmentthefparties of this Agreement are authorize
meet and draft any detailed plans and procedureparfition necessary to effectively implement is
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Agreement. Such plans and procedures of operi shall become effective upon ratification by
signatory partie

(9) This Agreement shall become effective upon the dateof and shall remain in full force and ef it
until cancelled by mutual agreement of the patiE®to or by written notice by one party to theet h
party, giving ten (10) days notice of saincellation

IN WITNESS THEREOF, the parties hereto have exetties Agreement at

Washington, on the day and year first above wri
PORT OF SEATTLE FIRE DEPARTMEN

Annex G Hazardous Materials I

This annex is not a part of the recommendationsisfNlFPA document but is included for informatic
purposes onl

G.1 Class/Division

Class/division is the general category of hazasibagd to a hazardous material under the DOT régok
The division is a subdivision of a hazard cl

Class 1 (Explosive

Division 1.1 — Explosives with a mass explosiondra

Division 1.2 — Explosives with a projection haz

Division 1.3 — Explosives with predominantly a finezar
Division 1.4 — Explosives with no significant bldsazar

Division 1.5 — Very insensitive explosiv

Division 1.6 — Extremely insensitive explosive aldk

Class .

Division 2.1 — Flammable g

Division 2.2 — Nonflammable, non-poisonous compeesga
Division 2.3 — Poison gi

Division 2.4 — Corrosive gas (Canadian designa

Class 3 (Flammable liqui

Division 3.1 — Flammable liquids, flash point <(

Division 3.2 — Flammable liquids, flash point O°Rdaabove, but <73
Division 3.3 — Flammable liquids, flash point 738Rd up to 141°
Combustible Liqui

Class -
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Division 4.1 — Flammable sol

Division 4.2 — Spontaneously combustible mat
Division 4.3 — Dangerous when wet mate
Class'!

Division 5.1 — Oxidize

Division 5.2 — Organic peroxit

Class |

Division 6.1 — Poisonous matel

Division 6.2 — Infectious materi

Class 7 (Radioactive materi

Class 8 (Corrosive materi

Class 9 (Miscellaneous hazardous mate
ORM-D materie

Annex H Informational References

H.1 Referenced Publication:
The following documents or portions thereof arereficed within the annexes of this gL

H.1.1 NFPA Publications National Fire Protection Association, 1 BatteryamaPark, P.O. Box 91C
Quincy, MA 02269-910:

NFPA 40°, Standard for Aircraft Fuel Servicii, 2001 editior
NFPA 41(, Standard on Aircraft Maintenan, 1999 editior
Fire Protection Guide on Hazardous Materi:

H.1.2 Other Publications

H.1.2.1 IATA Publication. International Air Transport Association HeadquiatéATA Building, 2000 Pe: |
Street, Montreal, Canada H3A 2|

Restricted Articles Regulatiol
H.1.2.2 U.S. Government Publicatiot U.S. Government Printing Office, Washington, D@QP
Title 49,Code of Federal Regulatio, Part 175, “Transportatior

H.2 Informational References

The following documents or portions thereof areelishere as informational resources only. Theyal
directly referenced in this guic

H.2.1 ICAO Publications International standards and recommended pracieegromulgated by t
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International Civil Aviation Organization, 999 Umisity St., Montreal, Quebec PQ, Canada H3C
Aerodrome (Annex 14), 3rd edition, July 19¢
Airport Services Manual, Part: “Rescue and Fire Fighting,” 3rd edition, 1€

Emergency Response Guidance for Aircraft Incidentslving Dangerous Goo, 1st edition, Marc
2001-200z

Aircraft Accident and Incident Investigation (Ann&3) 8th edition, July 1994, Reprinted 1¢
Manual of Aircraft Accident Investigation (Docunté8920), 4th edition, 1970, Reprinted 1¢
Airport Service Manui, Part 5, Removal of Disabled Aircraft, 3rd editid®96

H.2.2 U.S. Government Publication: Superintendent of Documents, U.S. GovernmentiRgrdffice
Washington, DC 2040

H.2.2.1 FAR Part 13< Part 139 is sold on a subscription basis by thee8atendent of Documen
Subscribers will receive changes to this part aaterally.

H.2.2.2 Federal Aviation Administration Publications Available from Department of Transportati
Distribution Unit, M-494.3, Washington, DC 205

Advisory Circulars This listing is limited to those free advisoryatitars relating to aircraft rescue and
fighting services. For a complete listing of FAAvabry circulars, write to the address above aogdest .
copy of the latest “Advisory Ccular Checklist and Status of Other FAA Publicasid his checklist is als
published periodically in the Federal Regis

150/5200-12AFire Department Responsibility in Protecting Eviderat the Scene of an Aircraft Accic  t
(4-8-85) (AAS-100). Furnishes general guidanceafgoort employees, airport management, and
personnel responsible for fire fighting and re: operations, at the scene of an aircraft accidenthe prope -
presentation of eviden

150/5200-15C, Announcement of Availability — Irtational Fire Service Training Association’s Mar |
206, Aircraft Fire Protection and Rescue Procedt (second edition, 1978) (8-26-82) (AAS-100). Expt
the nature of the manual and tells how it cg obtainec

150/5200-18AAirport Safety Self-Inspecti (12-18-85) (AAS-310). Suggests functional respoifisy,
procedures, a checklist, and schedule for an digadety self-inspectio

150/5200-21A, Announcing the Availability of U.8ir Force Technical Order (T.O. 00-105E Aircraft
Emergency Rescue Informat (2-24-81) (AAS-100). Explains the nature of thef®ical Order and tel
how it can be obtaine

150/5210-2AAirport Emergency Medical Facilities and Servi (11-27-84) (AAS-300). Provid
information and advice so that airports can talee#iec voluntary pre-incident planning actions ttsare ¢
least minimum first aid and medical readiness opriate to the size of the airport in terms of panent an
transient personn:

150/5210-6CAircraft Fire and Rescue Facilities and Extinguis@piAgent (1-28-85) (AAS-100). Outline
scales of protection considered as the recommedesiedlcompared with the minimum level in Fed
Aviation Regulation Part 139.49 and tells how tl levels were established from test and experieats

150/5210-13Water Rescue Plans, Facilities, and Equipr (5-4-72) (AAS-300). Suggests plann
procedures, facilities, and equipment to effecyiyerform rescue operations when an aircraft lam@sbod:
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of water, swamp, or tidal area where normrcraft fire fighting and rescue service vehicles anable t
reach the accident sce

150/5210-1< Airport Fire and Rescue Personnel Protective Glog (3-12-86) (AAS-100). Developed
assist airport management in the development al lmocurement specifications for an accept
cost-effective proximity suit for use in aircraftscue and fire fighting operatior

150/5210-15Airport Rescue and Fire Fighting Station Building$dgr (7-30-87) (AAS-100). Provids
standards and guidance for planning, designingcandtructing and airport rescue and fire fighsitagion

150/5210-58Painting, Marking, and Lighting of Vehicles UsedamAirpori (7-11-86) (AAA-120)
Provides guidance, specifications, and standandbgi interest of airport personnel safety and aipmra
efficiency, for painting, marking, and lightirof vehicles operating in the airport air operatiansas

150/5210-78Aircraft Fire and Rescue Communicati (4-30-84) (AAS-120). Provides guidance
information for planning and implementing an aifpmymmunications system for airport fire and re
service

150/5220-4A Water Supply Systems for Aircraft Fire and Restnatectior (12-11-85) (AAS-120). Provid2s
guidance for the water source selection and stdsdar a water distribution system designed to st
aircraft rescue and fire fighting (ARFF) vice operations on airpor

150/5220-¢ Aircraft Arresting Systems for Joint Civil/MilitgrAirports (4-6-70) (AAS-300). Updat
existing policy and describes and illustrates theous types of military aircraft emergency armgtsystem
that are now installed at various joiiivil/military airports. It also informs users ofi@ria concernin
installations of such systems at joint civil/mitgaairports

150/5220-10Guide Specification for Water/Foam Type Aircrafte=and Rescue Truc (5-26-72
(Consolidated reprint incorporates changes 1 afdR$-100). Assists airport management in
development of local procurement specificati

150/5220-14AAirport Fire and Rescue Vehicle Specification G (2-25-85) (AAS-100). Assists airp
management in the development of local procuremmeetifications

150/5230-4Aircraft Fuel Storage, Handling, and DispensingAinports (8-27-82) (AAS-300). Provids
information on aviation fuel deliveries to airpstorage and the handling, cleaning, and dispersdifgel into
aircraft

150/5230-4, Chg. 1 (2-20-8
150/5230-4, Chg. 2 (7-1-8

150/5280-1Airport Operations Manui (6-16-72) (AAS-310). Sets forth guidelines to akairport operators
in developing an Airport Operations Manual in corapte with the requirements of FAR Part :

150/5280-1, Chg. 1 (3-24-8

150/5280-: Fire Fighting Exemptions Under the 1976 Amendnethe Federal Aviation A (2-4-77
(AAS-100). Outlines the type of information thahdae used as justification in supporting petititor
exemption from a portion or all of the fire figng and rescue requirements of Part

150/5325-5CAircraft Datg (6-29-87) (AAS-100). Presents a listing of priradipircraft weights ar
dimensions which affect airport facility designidtto be used for guidance in airport developmBate
presented are for common civil aircraft anose military aircraft which frequently utilize ciacilities.
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150/5340-1EMarking of Paved Areas on Airpo (11-4-80) (AAS-200). Describes standards for nag
paved runways, taxiways, closed and/or hazardaesam airport

150/5340-18BStandards for Airport Sign Syste (8-21-84) (AAS-200). Contains the Federal Avia
Administration standards for use on airpc

150/5355-1AInternational Signs to Facilitate Passengers Usigports (11-3-71) (AAS-100). Inforrr
airport authorities of the desirability to provisigernational signs and diagrammatic maps withimteal
buildings and of the need of clearly marlroad signs for airpor

150/5355-2Fallout Shelters in Terminal Buildin (4-1-69) (AAS-100). Furnishes guidance for thenplac
and design of fallout shelters in airport termibaildings

150/5360-12Airport Signing and Graphic (12-23-85) (AAS-110). Provides guidance on airpelatec
signs and graphic

150/5370-2COperational Safety on Airports During Construci (5-31-84) (AAS-300). Concernil
operational safety on airports with special emphasisafety during periods of construction actjuityassis
airport operators in complying with Part 1

150/5380-5ADebris Hazards at Civil Airpor (2-25-81) (AAS-100). Discusses problems of deéi
airports, gives information on foreign objects, aeits how to eliminate such objects from operatlareas

H.2.2.3 United States Military Publications

Air Force: Technical Manual 00-105E Aircraft Emergency (Fire Protection Informatic, available fror
HQ WR-ALC (MMEOTD), Robbins AFB, GA 3109

Navy and Marine: NAVAIR 00-80R-1.Aircraft Fire Fighting and Rescue Manual for US NMaand Marine:
Air Stations and Facilitie, available from Naval Air Technical Services Figil700 Robins Avenu
Philadelphia, PA 1911

Army: Technical Manual 5-31, available from Superintendent of Public DocumgRtgblic Documen
Department, U.S. Government Printing Office, Wagton, DC 2040:

H.2.2.4 Other Publication

Advanced Techniques in Impact Protection and Enmeng&gress from Air Transport Aircr, R.G. Snyde
Report, HEARD-AG 221, National Transportation Safebard Accident Repor:

H.3 References for Extracts

The following documents are listed here to proveference information, including title and editidor,
extracts given throughout this guide as indicated beference in brackets [ ] following a sectio
paragrapt

NFPA 1(, Standard for Portable Fire Extinguisht, 2002 editior

NFPA 17, Standard for Dry Chemical Extinguishing Syst, 2002 editior

NFPA 30:, Fire Protection Standard for Pleasure and Commédri®lator Crafl, 1998 editior
NFPA 40:, Standard for Aircraft Rescue and Fire-Fighting Seeg at Airport, 1998 editior
NFPA 40¢, Standard for Aircraft Hand Portable Fire Extinguists, 1999 editior
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NFPA 42¢ Guide for Airport/Community Emergency Planr, 2002 editior

NFPA 47:, Standard for Professional Competence of Responddtigzardous Materials Incider, 200z
edition

NFPA 47:, Standard for Competencies for EMS Personnel Respgmno Hazardous Materials Incidel,
2002 editior

NFPA 60(, Standard on Industrial Fire Brigad, 2000 editior

NFPA 92, Guide for Fire and Explosion Investigati¢, 2001 editior

NFPA 105;, Standard for Wildland Fire Fighter Professional Qifiaations, 2002 editior
NFPA 167(, Standard on Operations and Training for Technicat&ue Inciden, 1999 editior

Click here to view and/or print an Adobe® Acrobat®
version of the index for this document
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