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NOTICE

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

For information on the procedures for requesting Technical Committees to issue Formal Interpretations,
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals
on matters relating to the content of the document, write to the Secretary, Standards Council, National Fire
Protection Association, Batterymarch Park, Quincy, MA 02269.

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern-
ing Committee Projects shall not be considered the official position of NFPA or any of its Committees and
shall not be considered to be, nor be relied upon as, a Formal Interpretation.

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

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

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

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

Licensing Provision

This document is copyrighted by the National Fire Protection Asscciation (NFPA). The terms and con-
ditions set forth below do not extend to the index to this document. If public authorities and others reference
this document in laws, ordinances, regulations and administrative orders or similar instruments, it should
be with the understanding that this document is informative in nature and does not contain mandatory re-
quirements. Any deletions, additions, and changes desired by the adopting authority must be noted sepa-
rately. Those using this method (‘‘adoption by reference’’) are requested to notify the NFPA (Attention: Secretary,
Standards Council) in writing of such use.

The term ‘‘adoption by reference’” means the citing of the title and publishing information only.

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

Statement on NFPA Procedures

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

NFPA has no power or authority to police or enforce compliance with the contents of this document
and any certification of products stating compliance with requirements of this document is made at the peril
of the certifier.
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This edition of NFPA 402M, Manual for Aircraft Rescue and Fire Fighting Operations,
was prepared by the Technical Committee on Aircraft Rescue and Fire Fighting, released
by the Correlating Committee on Aviation, and acted on by the National Fire Protec-
tion Association, Inc. at its Annual Meeting held May 15-18, 1989 in Washington,
DC. It was issued by the Standards Council on July 14, 1989, with an effective date
of August 7, 1989, and supersedes all previous editions.

The 1989 edition of this document has been approved by the American National
Standards Institute.

Origin and Development of NFPA 402M

The Standard Operating Procedures were first developed by the sponsoring NFPA
committee in 1947 and were first adopted by the Association in 1951. They were
amended in 1969 and 1973. In 1984, the Committee combined the text of NFPA 406 M,
Manual on Aircraft Rescue and Fire Fighting Techniques for Fire Departments Using Structural
Fire Apparatus and Equipment, with the text of NFPA 402, Recommended Practice for Aircraft
Rescue and Fire Fighting Operational Procedures for Airport Fire Departments, and reidentified
the document as NFPA 402M. The entire texts of both NFPA 402 and NFPA 406M
were revised to create NFPA 402M. The 1989 edition of NFPA 402M is a complete

revision of the manual.
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NOTICE: Information on referenced publications can be found
in Chapter 14.

Chapter 1 Administration

1-1 Scope.

1-1.1 This manual provides information relative to air-
craft rescue and fire fighting operations and procedures for
airport and structural fire departments. These procedures
deal with aircraft not involved in military operations. They
may, however, be generally applicable to military aircraft
not operating in an armament mode. For specific guidance
in these matters consult the commander or fire chief of the
nearest military air installation.

1-1.2 Some airport fire departments have the total fire
prevention and fire protection responsibility for the entire
airport including structural fire fighting responsibilities in
terminal buildings, aircraft hangars, airport hotels, cargo
buildings, and other facilities. Procedures for these fire
prevention and protection operations are not covered in
this manual.

1-2 Purpose.

1-2.1 This manual has been prepared for the use and
guidance of those charged with the responsibility of pro-
viding and maintaining aircraft rescue and fire fighting
(RFF) services on airports.

1-2.2 The manual’s content is also intended for the use
of structural fire departments to assist them in developing
methods to effectively handle aircraft incidents that may
occur within their jurisdiction. It also provides for a basis
of understanding relative to emergencies on airports which
would enhance the structural fire departments’ effectiveness
when called to assist airport fire departments.

1-3 General.

1-3.1 Providing protection for the occupants of an air-
craft takes precedence over all other operations. Fire con-
trol is frequently an essential condition to assure such sur-
vival. The objectives of the airport fire department should
be to respond to any aircraft emergency in the minimum
possible time and employ rescue and fire fighting tech-
niques effectively. These objectives can be accomplished
when properly trained personnel work together as a team
and apply the operational procedures presented in this
manual.
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1-3.2 Governmental and organizational publications fre-

quently referenced in this manual may be found in Chapter
14

1-3.3 If a value for measurement as given in this manual
is followed by an equivalent value in other units, the first
stated is to be regarded as the requirement. A given equiva-
lent value may be approximate.

1-3.4 Metric units of measurement in this manual are
in accordance with the modernized metric systems known
as the International System of Units (SI). One unit (liter),
outside of, but recognized by SI is commonly used in in-
ternational fire protection.

1-4 Definitions.

Aircraft Accident. An occurrence during the opera-
tion of an aircraft in which any person involved suffers
death or serious injury or in which the aircraft receives
substantial damage.

Aircraft Accident Preplanning. This term is used to
describe the process of forecasting all factors that could
possibly exist involving an aircraft accident that could bear
upon the existing emergency resources. A preplan should
define the emergency organizational authority and the re-
sponsibilities of all those involved.

Aircraft Defueling. See Fuel Servicing.

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

Aircraft Fire Fighting. The control or extinguishment
of fire adjacent to or involving an aircraft following ground
accidents/incidents. Aircraft fire fighting does not include
the control or extinguishment of airborne fires in aircraft.

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

Aircraft Rescue. The fire fighting action taken to pre-
vent, control, or extinguish fire involving or adjacent to
an aircraft for the purpose of maintaining maximum fuse-
lage integrity and an escape area for its occupants. Rescue
and fire fighting personnel, to the extent possible, will assist
in the evacuation of the aircraft using normal and emer-
gency means of egress. Additionally, rescue and fire fight-
ing personnel will, by whatever means necessary, and to
the extent possible, enter the aircraft and provide all possi-
ble assistance in the evacuation of the occupants.

Airport (Aerodrome). An area on land or water that
1s used or intended to be used for the landing and takeoff
of aircraft and includes buildings and facilities.

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

Air Crew. Includes all on-duty airline employees
aboard an aircralft.

Air Traffic Control (ATC). The airport radio con-
trol center for aircraft that is staffed by FAA personnel.

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

Approved. Acceptable to the ‘‘authority having
jurisdiction.”’

NOTE: The National Fire Protection Association does not ap-
prove, inspect or certify any installations, procedures, equipment,
or materials nor does it approve or evaluate testing laboratories.
In determining the acceptability of installations or procedures,
equipment or materials, the authority having jurisdiction may base
acceptance on compliance with NFPA or other appropriate stan-
dards. In the absence of such standards, said authority may re-
quire evidence of proper installation, procedure or use. The
authority having jurisdiction may also refer to the listings or labeling
practices of an organization concerned with product evaluations
which is in a position to determine compliance with appropriate
standards for the current production of listed items.

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

NOTE: The phrase *‘authority having jurisdiction’ is used in
NFPA documents in a broad manner since jurisdictions and ‘‘ap-
proval’’ agencies vary as do their responsibilities. Where public
safety is primary, the '‘authority having jurisdiction’ may be a
federal, state, local or other regional department or individual such
as a fire chief, fire marshal, chief of a fire prevention bureau, labor
department, health department, building official, electrical inspec-
tor, or others having statutory authority. For insurance purposes,
an insurance inspection department, rating bureau, or other in-
surance company representative may be the ‘‘authority having
jurisdiction.’" In many circumstances the property owner or his
designated agent assumes the role of the ‘*authority having jurisdic-
tion’’; at government installations, the commanding officer or
departmental official may be the ‘*authority having jurisdiction.”’

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

Backdraft. A phenomenon that occurs when a fire
takes place in a confined area such as a secaled aircraft
fuselage and burns undetected until most of the oxygen
within is consumed. The heat continues to produce flam-
mable gases, mostly in the form of carbon monoxide. These
gases are heated above their ignition temperature and when
a supply of oxygen is introduced, as when normal entry
points are opened, the gases may ignite with explosive
force.

Bogie. A tandem arrangement of aircraft landing gear
wheels. The bogie can swivel up and down so that all
wheels follow the ground as the attitude of the aircraft
changes or the ground surface changes.

Cabin Crew. Those members of the flight crew whose
responsibility includes the management of activities within
the passenger cabin.

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

COMBI. An aircraft designed to transport both
passengers and cargo on the same level within the fuselage.

Command Post (CP). The location at the scene of an
emergency where the Incident Commander is located and
where command, coordination, control, and communica-
tions are centralized.

Composite Materials. Lightweight materials having
great structural strength. They are made of fine fibers
embedded in carbon/epoxy materials. The fibers are usu-
ally boron, fiberglass, aramid, or carbon in the form of
graphite. Composite materials do not present unusual fire
fighting problems, but products of their combustion should
be considered a respiratory hazard to fire fighters.

Critical Rescue and Fire Fighting Access Area. The
rectangular area surrounding any runway within which
most aircraft accidents can be expected to occur on air-
ports. Its width extends 500 ft (150 m) from each side of
the runway centerline, and its length 1s 3300 ft (1000 m)
beyond each runway end.

Dangerous Goods. This term is synonymous with the
terms ‘“Hazardous Materials’” and “*Restricted Articles.”
The term is used internationally in the transportation in-
dustry and includes: explosives and any other article de-
fined as a combustible liquid, corrosive material, infectious
substances, flammable compressed gases, oxidizing mater-
ials, poisonous articles, radioactive materials, and other
restrictive articles.

Deck Gun (Deluge Set). See Turret.
Departure. An aircraft taking off from an airport.

Dry Chemical. An extinguishing agent essentially con-
sisting of a chemical salt with fire-inhibiting properties.

Dry Powder. An extinguishing agent suitable for use
on combustible metal fires.

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

Evacuation Time. The elapsed time between an air-
craft accident/incident and the removal of all surviving

occupants.

Evacuee. An aircraft occupant who has exited the air-
craft following an accident/incident.

Exposure. Any person or property that may be en-
dangered by fire, smoke, gases, or runoff.
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Extinguishing Agent Compatibility. Related to the
requirement that the chemical composition of each agent
be such that one will not adversely affect the performance
of other agents that might be used on a common fire.

Extinguishing Agent, Complementary. Referstoan
extinguishing agent that has the compatibility to perform
fire suppressing functions in support of a primary extin-
guishing agent and where extinguishment may not be
achievable using only the primary agent.

Extinguishing Agent, Primary. Agents that have the
capability of suppressing and preventing the re-ignition of
fires in liquid hydrocarbon fuels.

Extrication.
craft accident.

The removal of trapped victims in an air-

Federal Aviation Administration (FAA). An agency
of the United States Federal Government charged with the
primary responsibility of regulating safety in both military
and civil aviation.

Fire Classifications.

Class A. Ordinary combustibles.
Class B. Flammable liquids.
Class C. Electrically charged components.
Class D. Combustible metals.
Fire Wall. A bulkhead designed to stop the lateral

spread of fire in a fuselage or engine nacelle.

Flashback. The tendency of flammable liquid fires to
re-ignite from any source of ignition after the fire has once
been extinguished.

Flashover. All combustibles in a room or confined
space have been heated to the point that they are giving
off vapors that will support combustion, and all com-
bustibles ignite simultaneously.

Flight Data Recorder (FDR). An instrument that
monitors performance characteristics of an aircraft in flight.
It is usually mounted in the tail area of an aircraft and 1s
designed to withstand certain impact forces and a degree
of fire. Its purpose is to provide investigators with flight
performance data that may be relevant in determining the
cause of an accident/incident.

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

Foam Application Rate. The amount of foam solu-
tion in liters or gallons per minute expressed as a relation-
ship with a unit of area, usually square meter or square
foot.

Foam, Aqueous Film Forming Concentrate (AFFF).
A concentrated aqueous solution of fluorinated surfactants
and foam stabilizers which, when mixed with water and
air in designated proportions, is capable of producing an
aqueous fluorocarbon film on the surface of hydrocarbon
fuels to prevent vaporization.

1989 Edition

Foam Blanket. A covering of foam over the surface
of flammable liquids to provide extinguishment and pre-
vent ignition.

Foam Burnback Resistance. The ability of a foam
blanket to retain aerated moisture and resist destruction
by heat and flame.

Foam Drain Time. The foam drain time — com-
monly the 25 percent drainage time (or % drainage time)
— is the time required for 23 percent of the original foam
solution (foam concentrate plus water) to drain out of the
foam.

Foam, Film-Forming Fluoroprotein (FFFP) Foam
Concentrate. A concentrate that uses fluorinated surfac-
tants to produce a fluid aqueous film for suppressing
hydrocarbon fuel vapors. This type of foam also utilizes
a protein base plus stabilizng additives and inhibitors to
protect against freezing, corrosion, and bacterial decom-
position, and it also resists fuel pickup.

Foam Fluoroprotein. A protein based foam concen-
trate to which fluorochemical surfactants have been added.
This has the effect of giving the foam a measurable degree
of compatibility with dry chemical extinguishing agents,
and an increase in tolerance to contamination by fuel.

Foam, Protein. A foam concentrate which uses pro-
tein as the basic foaming agent, and is stabilized with metal
salts to impart fire resistance to the foam blanket.

Forcible Entry. The act of making entry into an air-
craft or other structure when normal entry points are not
accessible.

Frangible Gate/Fence. Gates or fence sections de-
signed to open, break away, or collapse when struck with
the bumper of an RFF vehicle responding to an emergency.

Fuel Servicing. Fueling and defueling of aircraft fuel
tanks, not including aircraft fuel transfer operations and
design of aircraft fuel systems during aircraft maintenance
of manufacturing operations.

Fuselage. The main body of an aircraft.

Grid Map. A map of an area overlaid with a grid
system of rectangular coordinates that are used to identify
ground locations where no other landmarks exist.

Halon. A liquefied gas extinguishing agent that extin-
guishes fire by chemically interrupting the combustion
reaction between fuel and oxygen. Halon agents leave no
residue.

Halon 1211. A Class ABC rated extinguishing agent
that discharges as an 85 percent liquid which permits a long
stream reach.

Halon 1301. An agent having ABC capability in total
flooding systems and limited Class A capability when
dispensed from portable extinguishers. The agent is dis-
charged as a vapor.

Hazardous Materials. See Dangerous Goods.
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Horizontal Stabilizer. That portion of an aircraft’s
structure that contains the elevators.

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

Ignition Temperature. The lowest temperature at
which a fuel, when heated, will ignite in air and continue
to burn.

Incident Gommander (IG). The person in overall
command at an emergency.

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

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

Knockdown. A fire fighting term defining the reduc-
tion of flame and heat to a point where further extension
of a fire has been abated and the overhaul stage can begin.

Magnesium. A silvery-white or grayish lightweight
metal, two-thirds the weight of aluminum. Magnesium al-
loys are used in the construction of aircraft landing gears,
wheels, engine mounts, and various engine parts.

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

Master Stream. A fire fighting water stream of large
gallonage and extended reach delivered from a master
stream appliance such as a deck gun.

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

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

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

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

Overhaul. A fire fighting term involving the process
of final extinguishment after the main body of a fire has
been knocked down. All traces of fire must be extinguished
at this time.

Penetrating Nozzle. An appliance designed to
penetrate the skin of an aircraft and inject extinguishing
agent.

Practical Critical Fire Area (PCA). This area is two-

thirds of the Theoretical Critical Fire Area (TCA). (See also
TCA.)

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

Pressurized Aircraft. Sealed, modern type aircraft
within which the internal atmospheric pressure can be
regulated.

Protective Clothing. A general term used to describe
fire fighters’ clothing and that includes helmets, protec-
tive coats, protective trousers, boots, and gloves.

Rescue. Removal or assisting in the evacuation of oc-
cupants of an aircraft involved in an accident/incident or
those persons exposed to such accident/incident.

Rescue Path. A fire free path from an aircraft acci-
dent site to a safe area. This path, normally selected by
evacuees, must be maintained by fire fighters during the
evacuation process.

Resources. Personnel, vehicles, and equipment re-
quired to overcome the problems incidental to an aircraft
accident/incident.

Response Time. The total period of time measured
from the time of an alarm until the first RFF vehicle ar-
rives at the scene of an aircraft accident and is in position
to apply agent to any fire.

Restricted Articles. See Dangerous Goods.

Runoff. Liquids which flow by gravity away from an
aircraft accident and may include aviation fuel (ignited or

not), water from fire fighting streams, liquid cargo, or a
combination of these liquids.

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

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

Self-Contained Breathing Apparatus (SCBA). A
respirator worn by the user that supplies a respirable atmo-
sphere, that is either carried in or generated by the ap-
paratus, and is independent of the ambient environment.

Size-Up. A mental process of evaluating the influenc-
ing factors at an emergency prior to committing resources
to a course of action.

Skin. The outer covering of an aircraft fuselage, wings,
and empennage.

Smoke Ejector. A mechanical device, similar to a

large fan, which can be used to force heat, smoke, and gases
from a post fire environment and draw in fresh air.
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Tabletop Training. A workshop style of training in-
volving a realistic emergency scenario and requiring prob-
lem-solving participation by personnel responsible for
management and support at emergencies.

Theoretical Critical Fire Area (TCA). The
theoretical critical fire area (TCA) is a rectangle, the longi-
tudinal dimension of which is the overall length of the air-
craft, and the width includes the fuselage and extends
beyond it by a predetermined set distance that is dependent
on the overall width. Therefore, the aircraft length multi-

plied by the calculated width equals the size of the TCA.

Threshold. The beginning of that portion of the run-
way usable for landing.

Titanium. A lightweight, strong alloy with a strong
resistance to heat and fire. It is difficult to extinguish once
ignited. Used mostly for engine parts and adjacent engine
areas.

Triage. The sorting of casualties at an emergency ac-
cording to the nature and severity of their injuries.

Triage Tag. A tagused in the classification of casual-
ties according to the nature and severity of their injuries.

Turboprop Aircraft. An aircraft powered by one or
more turbine engines each of which drives a propeller.
Turret. A vehicle-mounted master stream appliance.

Undercarriage.
gear assembly.

All components of an aircraft landing

Ventilation. The systematic removal of heated air,
gases, and smoke from a fire area and replacing it with
fresh air.

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

Chapter 2 Preplanning for Aircraft Emergencies

2-1 General.

2-1.1 In addition to routine training programs, airport
RFF services and all structural fire departments and com-
munity emergency services with jurisdictions adjacent to
an airport or its traffic patterns are encouraged to fre-
quently schedule and participate in multi-agency training
sessions based on the material in this manual. The objec-
tive of these sessions should focus on achieving maximum
unity, compatibility, and effectiveness at aircraft emergen-
cies should they be on or off the airport. (See Section 2-5.)

2-1.2 All airport and community emergency services
should participate in annual exercises involving a simulated
aircraft accident. Frequent command-level training for
those persons assigned to major roles in the airport/com-
munity emergency plan is also essential. Command train-
ing can be presented in the form of workshop or tabletop

1989 Edition

exercises designed to develop effective emergency manage-
ment techniques. Guidance for emergency plan exercises
is provided in NFPA 424M, Airport/Community Emergency
Planning.

2-1.3 Command authority at any accident site should be
predetermined according to the jurisdictional responsibili-
ties of the agencies involved and as designated in their air-
port/community mutual aid agreement.

2-2 Emergency Response Preplanning.

2-2.1 All RFF vehicles in use at the airport should be
able to meet the provisions of NFPA 414, Standard for Aur-
craft Rescue and Fire Fighting Vehicles, upon acceptance from
the manufacturer and should be maintained in a manner
to assure such levels of performance. Special training
should be provided to enhance the skills of all vehicle
operators as their performance is critical to successful vehi-
cle utilization, particularly under unfavorable conditions.

2-2.2 Operators assigned to each RFF vehicle should
make trial runs to all areas of the airport in all weather
conditions during which flight operations take place. Par-
ticular emphasis should be placed on the ability to respond
to the critical rescue and fire fighting access area since this
is where most accidents occur. These runs will demonstrate
each vehicle’s operational capability and the time required
to reach each site. Since many aircraft accidents occur in
the overrun areas of the runways, it is important to pro-
vide suitable routes for use by the vehicles to enable them
to reach these areas. Bridges spanning gullies, streams,
ditches, cattle grids, or other ground surface appurtenances
should be capable of supporting at least 120 percent of the
weight of the heaviest emergency vehicle.

2-2.3 Where construction work of any kind is likely to
affect the response capability or operational performance
of the RFF service, prior notification of the work should
be provided so that amendments can be made to opera-
tional procedures to overcome or minimize their effect.
This is particularly important where work on airport water
mains is likely to close down one or more fire hydrants.

2-2.4 In order to provide multi-vehicle access to the ac-
cident site, service roads should be so constructed that one
vehicle cannot block ingress or egress for other emergency
vehicles. This can be accomplished by providing roads of
sufficient width or suitable passing and turnaround areas.

(See 4-1.6 and 4-1.7.)

2-2.5 Frangible gates or fence sections should be located
at strategic locations to allow rapid access by RFF vehicles
to areas outside the airport boundary. Keys to gate locks
should be carried on each authorized emergency vehicle,
by airport security personnel and designated local emer-
gency services.

2-2.6 Grid maps should be provided for each airport and
its environs. They should be ruled with numbered and let-
tered grids (see Figure 2-2.6) to permit rapid identification
of any response area. The area covered by a grid map
should be a distance of 5 mi (8 km) from the center of the
airport. This can vary depending upon the type of terrain
or location of the airport in relation to other emergency
facilities. Map nomenclature should be compatible with
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Figure 2-2.6 Typical airport grid map.

that used by off-airport public safety authorities. Two or
more maps might be required where the area exceeds a
5-mi (8-km) radius. One map should display medical facili-
ties, heliports, and other features according to the air-
port/community emergency plan. Where more than one
grid map is used, grid identifications should differ by color
and scale to assist in their identification. Prominent local
features, access routes, staging areas, and compass head-
ings should be shown to facilitate locating accident and

medical facility sites. Copies of grid maps should be prom-
inently displayed at Air Traffic Control, the airport opera-
tions office, each airport and community fire station, all
mutual aid services, and carried on all appropriate
emergency vehicles.

2-2.7 A standby electrical system should be provided in

airport fire stations so that in the event of failure of the
primary system, sufficient power would be available for
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the operation of electrically operated vehicle bay doors, sta-
tion lighting, and communication systems.

2-2.8 A communication system from the airport to com-
munity or regional emergency services should be provided.
The reliability of the system should be tested daily.

2-2.9 Any off-airport emergency services authorized to
respond to an on-airport incident should preplan access to
the various areas of the airport, particularly the designated
staging areas. Personnel should also be trained in the spe-
cial procedures to be followed once on the airport.

2-2.10 Sufficient RFF vehicles and equipment should be
provided to meet the required level of protection as speci-
ficd in NFPA 403, Recommended Practice for Aircraft Rescue
and Fire Fighting Services at Airports, for the airport during
flight operations. When this protection level is reduced for
any reason (i.e., off-airport response, mechanical break-
down, lack of qualified personnel, etc.), all incoming and
departing aircraft should be notified of the change in RFF
capability.

2-2.11 [tis important that preplanning includes response
ol additional pumping vehicles, ladder trucks, elevated
platform vehicles, portable lighting equipment, hoisting
and lifting equipment, medical supplies, and any other
available specialized equipment or vehicle for which a re-
quirement is anticipated. It is extremely important that the
preplan also assurcs the immediate availability of the spe-
cial vehicles and equipment, provision for qualified driver-
operators, and especially the availability of approving
authority on an around-the-clock basis.

2-3 Airport Fire Fighter Basic Knowledge.

2-3.1 To assure that airport fire fighters have a suitable
degree of skill, basic training should be provided in accor-
dance with NFPA 1003, Standard for Airport Fire Fighter Pro-
Sfesstonal Qualifications.

2-3.2 Comprehensive, continuous in-service training
should be provided to maintain each fire fighter’s profi-
ciency. For further information on training subjects, see
the references listed in Chapter 14. The following are speci-
fic basic training requirements for RFF personnel.

2-3.3 The complexity of modern aircraft and the variety
of types in service make it difficult to train RFF personnel
in all the important design features of each model. How-
ever, they should become as familiar as possible with each
type of aircraft that normally uses the airport. Particular
empbhasis should be placed on the following (see also Appen-
dix A):

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

(b) Seating configurations;

(¢) Type of fuel and location of fuel tanks;

{d) Location of ejection seats and armament (military
aircraft);

(e) Locations of batteries, hydraulic, and oxygen
systems;

() Positions of break-in points on the aircraft;
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(g) Location of rapidly activated standby generators or
turbines; and

(h) Fire access panels.

2-3.4 Airports are large commercial complexes which
contain many potential life and fire hazards. These hazards
vary relative to aircraft operations, time of day, weather
conditions, construction, or a combination of these factors.
It is, therefore, vital that RFF personnel become exten-
sively knowledgeable about the airport and any changes
that occur which could adversely affect immediate response
or the efficient performance of their rescue and fire fighting
responsibilities. Minimum requirements of knowledge
should include:

(a) Water supply locations (hydrants);

(b) Runway identifications and locations;

(¢) Taxiway identifications and locations;

(d) Airport lighting systems;

(e) Most effective response routes and alternatives;
(f) Fuel handling and storage areas;

(g) Key airport locations;

(h) Airport service roads;

(1) Gates and fences; and

(j) Airport drainage systems.

2-4 Communications.

2-4.1 All airport emergency vehicles should be provided
with multiple channel two-way radios operating on the air-
port’s assigned ground control frequency and other airport
emergency frequencies.

2-4.2 It is desirable that airport RFF vehicles are able
to monitor or be in direct voice communications with an
aircraft during an emergency situation. This procedure is
especially important when airport control towers are not
in operation.

2-4.3  Atan aircraft accident site, power megaphones can
be valuable tools to coordinate air crew/RFF activities,
direct evacuating aircraft occupants to safe locations, etc.

2-4.4 Portable radios can be utilized at an accident site
to communicate with the command post, airport emer-
gency dispatcher, airport management, arriving back-up
units, etc. Where personnel and vehicles from more than
one agency will operate in mutual support, common radio
frequencies should be available. If not, preplanned proce-
dures should be established so that portable radios can be
exchanged, the use of messengers employed, or methods
of relaying messages through the command post utilized.
When portable radios are exchanged, consideration should
be given to avoiding channel saturation and the mainte-
nance of communication discipline.

2-5 Mutual Aid Considerations.

2-5.1 As indicated previously, it is essential to have
mutual fire fighting assistance agreements with community
and regional, off-airport fire departments. Successful rescue
operations and handling of aircraft accident fires both on
or off the airport depends on preplanning the effective use
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of mutual aid. (See also Appendix E.) The following con-
siderations are signficant:

(a) Special attention should be given to assuring com-
patibility in equipment designs (i.e., fire hose threads,
communications equipment, etc.) and to fire control opera-
tional techniques.

(b) It is important to familiarize structural fire depart-
ment personnel with the special problems relating to air-
craft rescue and fire fighting including methods of access
to aircraft operating areas and how to operate vehicles while
on the airport.

2-5.2  Airport orientation visits should be arranged by fire
departments bordering airports for consultations with the
airport fire department, airlines, the military services, and
others as appropriate. Their training in airport/aircraft fa-
miliarization should include those items listed in 2-3.3 and
2-3.4, diagrams in Appendix A, and grid maps of the air-
port and surrounding area.

2-5.3 Structural fire fighting vehicles normally carry
small amounts of water as compared to the amounts usually
carried on major airport RFF vehicles. However, they can
be useful in relaying water from hydrants, reservoirs, or
other sources to maintain RFF vehicle supplies.

2-5.4 Structural fire fighters can be utilized to provide
assistance to airport RFF personnel by handling hose lines,
operating tools and equipment, assisting in rescue opera-
tions, and protecting exposures.

Chapter 3 Flight Crew and RFF

Personnel Responsibilities

3-1 Areas of Responsibility.

3-1.1 A proper understanding of RFF personnel and
flight crew responsibilites at aircraft emergencies help to
assure that all efforts are clearly directed toward a com-
mon goal.

3-1.2 The prime mission of all concerned is the safety
of all persons aboard the aircraft and any others involved
in the emergency. Duties and responsibilities can gener-
ally be defined as follows:

(a) Flight crews hold the primary responsibility for the
aircraft and for the safety of its occupants. The final deci-
sion to evacuate an aircraft and the manner in which the
evacuation is carried out is made by the flight crew pro-
vided they are able to function in the normal manner at
the time.

(b) Itis the duty of responding RFF personnel to create
conditions in which survival is possible and evacuation or
rescue can be conducted. As visibility from within an air-
craft is limited, any external features or situations likely
to be of significance in the evacuation process should be
communicated to the aircraft’s crew. Should it become ap-
parent that the crew’s incapacity precludes the initiation
of evacuation, the officer in charge of the RFF personnel
should take the initiative.

3-2 Communications.

3-2.1 Effective communications between flight crews and
RFF personnel are very important during emergencies.
Contact should be established at the earliest possible time
between persons in charge of each group. Exchange of per-
tinent information at this point can assist in developing bet-
ter decisions and plans of action. Several methods of direct
communication are generally available.

Location of Signalperson in Relation to
Aircraft

The signalperson should take position

relative to the aircraft as indicated in the
drawing on the right, remaining in full view

of the pilot at all times when using hand &

signals.

Taxi Straight Ahead

Day: Face left wing's leading edge (if
necessary walk backward in direc-
tion aircraft has to move). Raise
both hands before the body with
elbows flexed and palms toward
face and execute beckoning motions
with both forearms.

Night: Same, using wand-type flashlight
in both hands.

Left Turn

Day: Execute taxi ahead signal with left
hand. At the same time hold right
arm outstretched and stationary
toward aircraft’s left wing.

Night: Same, using wand-type flashlight
in both hands.

Right Turn

Day: Execute taxi ahead signal with right
hand. At the same time hold left arm
outstretched and stationary toward
aircraft’s right wing.

Night: Same, using wand-type flashlight
in both hands.

i
5
iR

-

Stop Aircraft

Day: Cross both arms extended above
head with palms toward aircraft.

Night: Same, using wand-type flashlight
in both hands. Cross the wands.

Emergency Stop of Aircraft

Day: Cross arms above head, move from
side to side.

Night: Same as above.

Stop Engines
Day: Move right hand across throat.
Night: Same, flashlight held in right hand.

_—

Figure 3-2.3 Standard international ground to aircraft signals.
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3-2.2 Where aircraft engines are operating, radio com-
munications near the aircraft may be very difficult. Most
aircraft are equipped with intercom systems and provided
with plug-in jacks normally located under the forward por-
tion of the aircraft near the nose gear. RFF personnel
should be aware of this means of communication and carry
the necessary headset and microphone to plug into these
facilities. Even with the engines operating, direct com-
munications with the flight crew can be established by use
of this system as long as the power is on.

3-2.3 Where a more direct means of communication can-
not be established, the officer in charge of the responding
RFF personnel should go to the left side of the aircraft nose
and establish direct eye contact and voice communications
with the captain of the flight crew. If engine noise is a prob-
lem and a power megaphone is not available, it might be
necessary to resort to hand signals to communicate. Figure
3-2.3 depicts standard international ground to aircraft hand
signals that should be used by RFF personnel to commu-
nicate with the captain during emergencies.

3-2.4 If aircraft engines are operating, RFF personnel
should use extreme caution when approaching an aircraft
for communications purposes as described in 3-2.2 and
3-2.3. The aircraft should be approached only from the
front and well ahead of the nose and, if possible, in full
view of the captain. Vehicle and hand-held lights should
be used in periods of darkness and poor visibility.

Chapter 4 Emergency Response

4-1 General.

4-1.1 The survivable atmosphere inside an aircraft fuse-
lage involved in an exterior fuel fire is limited to approxi-
mately three minutes if the integrity of the airframe is main-
tained during the impact. This time 1s substantially reduced
if the fuselage is fractured. When the aluminum skin is

directly exposed to flame, burnthrough will occur within
60 seconds or less while the windows and insulation may
withstand penetration for up to three minutes. Because of
this serious life hazard to occupants, rapid fire control is
critical. Therefore, whenever flight operations are in prog-
ress, RFF vehicles and personnel should be so located that
optimum response and fire control can be achieved within
this time frame.

4-1.2 At many airports portions of the critical rescue and
fire fighting access areas might be outside the airport
boundaries. There also can be obstructions created by
natural features, highways, or railroad right-of-ways which
would delay or preclude access by RFF vehicles. Consid-
eration should be given in these instances to provide spe-
cialized vehicles where conventional vehicles can be re-
stricted due to unusual terrain characteristics. Any delay
in response time is critical, and mutual assistance agree-
ments with off-airport agencies should be established to
provide optimum response in problem areas. (See Figure
4-1.2))

4-1.3 To obtain the desired response, preplanning should
include a wide range of factors such as adequate alarm sys-
tems, fire station locations (or pre-positioning of resources),
vehicle operator training, and airport familiarization.

4-1.4 To minimize response times, operational proce-
dures should exist through which Air Traffic Control
(ATC) would stop or divert all aircraft and nonessential
traffic that would conflict with responding emergency
vehicles.

4-1.5 All-weather access routes to the critical rescue and
fire fighting access area suitable for RFF vehicles should
be designated and should be maintained in usable condi-
tion while flight operations are in progress.

4-1.6 Airports updating their master plan for airport de-
velopment should include items which would improve re-
sponse times. Consideration should include fire station(s)
and their location, two-way access roads in the approach

500’
162 m

500
152 m

LEGEND

Runway

e} Runway Length Plus 6600’

Overrun/Undershoot Areas

OOOOCO0 Boundary of the Critical Rescue and Fire Fighting Access Area

Figure 4-1.2 Critical rescue and fire fighting access area.
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Figure 4-1.7 Example of airport fire station locations.

and overrun areas, and obstruction clearance in the critical
rescue and fire fighting access area.

4-1.7 Response routes from the fire station(s) should be
designed with the least number of turns required and with
any turning angle being not more than 45 degrees. (See

Figure 4-1.7.)

4-2 Low Visibility Operations.

4-2.1 New and improved techniques for instrument
takeoff and landing permit flight operations to continue
under adverse weather conditions. Low visibility opera-
tions criteria vary from one airport to another depending
upon the type of instrument landing system available, the
level of natural and manmade obstructions in the surround-
ing terrain, the type of runway lighting, and the capabil-
ity of the onboard instrument systems of the aircraft using
the airport. Such operational minimums can vary from
3 mi (5 km) visibility to 300 ft (100 m) for landings and
with similar restrictions for takeoff. RFF personnel should
ascertain operational restriction levels from the local Air
Traffic Control (ATC) agency in order to establish response
capability under minimum visibility conditions.

4-2.2 Although aircraft operational navigational weather
minimums might not be in effect, fully staffed Alert 1
standby procedures should be initiated when flight opera-
tions are in progress and surface visibility and conditions
are less than % mi (800 m). (See also Section 8-2.)

4-2.3 Standbys during low visibility operations and
adverse weather conditions should have at least one major

RFF vehicle located at a distance no closer than the taxi-
way hold line adjacent to the midpoint of the active run-
way unless the fire station(s) location(s) permit effective
response times. (See Figure 4-1.7.) When on standby, vehi-
cle operators should keep engines running and all emer-
gency lights operating.

4-2.4 RFF personnel assigned to any standby should
monitor all applicable radio frequencies.

4-2.5 Air Traffic Control (ATC) should be made aware
of the exact location of the RFF vehicles assigned to standby
duty. Where available, surface navigational aids, such as
ground radar (ASDE), should be fully utilized through co-
ordination between RFF personnel and the control tower.

Chapter 5 Factors Common to Airport Emergencies

5-1 General.

5-1.1 The primary hazard associated with aircraft acci-
dents is that liquid fuels are likely to be released and ig-
nited during the accident sequence. A secondary hazard
is that fuels released but not ignited could subsequently
be ignited prior to or during the egress of occupants. In
addition, fires involving combustible materials such as in-
terior furnishings, stored goods, and electrical system com-
ponents can occur. Further complications could result if
the aircraft comes to rest in such an attitude that forcible
fuselage entry might be required.
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5-1.2 During all aircraft emergencies, all persons not
directly involved in the RFF phase of the incident. in-
cluding the news media, should be required to stay well
clear of the site until evacuation, occupant care, full fire
control, and site safety sccurity are completed. Respon-
sibility for site security should be preassigned to the air-
port police and may be augmented by local police, guards.
and volunteers as needed.

5-2 Types of Emergency Alerts.

5-2.1 The terms used to describe categories of emergency
alerts are not standardized. The Federal Aviation Admin-
istration (FAA) terms. Alert I, Alert I1, and Alert II1, and
the International Civil Aviation Organization (ICAQO)
terms, **Local Standby.”” *"Full Emergency.”’ and " Air-
craft Acadent”” are equivalent.

5-2.2 Alert I — “‘Local Standby.”” When an aircraft
has, or is suspected to have, an operational defect, the in-
cident should be considered an Alert I. The defect should
not normally cause serious difficulty tor the aircraft to
achieve a safe landing.

5-2.2.1 Under Alert I conditions, at least one RFF vehi-
cle should be statfed and positioned to permit immediate
use in the event of an accident. If the time and conditions
permit, RFF personnel should be advised of the (1) air-
craft tvpe. (21 number of passengers and crew. (3) amount
of fuel remaining. (4) nature of the emergency. (3) type.
amount, and location of dangerous goods aboard. and (6)
number and location of nonambulatory passengers on-
board, if any. All other in-service RFF vehicles should re-
main available for immediate response.

5-2.2.2  An Alert [ should also be initated when an
aeromedical evacuation aircraft with patients aboard 1s ap-
proaching or departing the airport. (See Chapter 12.)

5-2.2.3 Alert I procedures should be implemented when-
ever required response times cannot be achieved. Factors
thar can affect response rimes include construction work,
tield maintenance, adverse weather conditions. and low

visibility. (See Chapter 2 and Chapter 4.)

5-2.2.4 Airports should have management policies for
implementation of Alert I procedures during arrival and
departure of certain categories of aircraft that do not nor-
mally usc the airport.

5-2.3 Alert I — “Full Emergency.”” When an aircraft
has, or is suspected to have, an operational defect that af-
fects normal flight operations to the extent that there is
danger of an accident. the incident should be considered
to be an Alert I, “Full Emergency.”

5-2.3.1 When an Alert Il emergency is declared, RFF
personnel should be provided with detailed information
which allows preparation for likely contingencies. A full
response should be made with the RFF vehicles staffed and
in position with engines running and all emergency lights
operating so that the fastest response to the accident/inci-
dent site can be accomplished.

5-2.3.2 It is important that appropriate radio frequen-
cies be continuously monitored by RFF personnel. One
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or more major RFF vehicles should be able to initiate fire
suppression within the briefest period of time after the air-
craft comes to rest. Standard standbyv positions for RFF
vehicles should be established for a variety of anticipated
circumstances.

5-2.3.3 RFF personnel should be informed of any
changes in a distressed aircraft’s emergency situation which
could affect its touchdown point or ultimate behavior after
touchdown.

5-2.4 Alert III — ‘‘Aircraft Accident.'” This alert
denotes that an aircraft accident has occurred on, or in the
vicinity of, the airport.

5-2.4.1 Regardless of the source of an Alert III alarm.
full RFF response should be put into effect. When possi-
ble, all known pertinent information should be relayed via
radio by Air Traffic Control (ATC) to responding units
and include, as accurately as possible, the accident loca-
tion using landmarks and grid map coordinates.

5-2.4.2 When an accurate accident location is not
available, RFF personnel should anticipate the worst situa-
tion and stand by undl signs of an accident are evident
or better information is given. Mutual aid assistance should
be initiated in accordance with the airport/community
emergency plan. (See also NFPA £24M., Airport/Communaty
Emergency Planning. and ICAO ASM-7.)

5-3 Vechicle Response to Aircraft Accidents.

5-3.1 RFVF vchicles should approach any aircraft acci-
dent by the route that provides the quickest response time.
This might not necessarily be the shortest distance to the
scene. Traversing through unimproved areas can take
longer than traveling a greater distance on paved surfaces
such as taxiways, ramps, and roads. Total response time
is vital. Preferred routes. especially those within the critical
rescue and fire fighting access area, should be pre-selected.
Practice response runs should be made under both ideal
and inclement weather conditions.

5-3.2  In some cases, runways and taxiways are blocked
by aircraft awaiting taxi clearance or takeoff. Vehicle
operators should be aware of alternate routes that can be
used so as not to delay response.

5-3.3 'The load-bearing characteristics of the airport soil
structure under various weather conditions should be
known and vehicle operators should be trained to deal with
off-road driving conditions.

5-3.4 When nearing the accident scene, vehicle operators
should be alert to avoid all persons in the area, especiallv
those who might be injured. unconscious. or wandering
about in a dazed condition. In darkness, periods of low
visibility, or when operating in areas of tall vegetation.
extra caution and effective use of spotlights and floodlights
are required. When feasible. the escort of vehicles by per-
sonnel on foot should be considered.

5-4 Positioning of RFF Vehicles.

5-4.1 Information from the flight crew relative to the
nature of the emergency will assist the RFF personnel to



FACTORS COMMON TO AIRPORT EMERGENCIES

402M-17

better determine the most advantageous positioning of the
vehicles upon arrival at the scene of an aircraft emergency.

5-4.2 Piston-type engine aircraft provide more options
for initial positioning of RFF vehicles than do turbojet air-
craft which have swept-back wings and produce a jet blast
hazard. RFF personnel should therefore consider an ap-
proach from the nose of jet aircraft. However, this should
not become a standard procedure as wind conditions, ter-
rain, type of aircraft, location of engines, cabin configura-
tions, and other factors can dictate the optimum approach
in a given circumstance.

5-4.3 Vehicle position should never obstruct aircraft
evacuation or interfere with the deployment of evacuation
slides. (See also Chapter 7.)

5-4.4 Propellers turning on turboprop or piston-type
engine aircraft present a hazard to evacuees and RFF per-
sonnel. Turbojet engines present different problems. For
example, the areas directly ahead of and for a considerable

distance behind the engines should be avoided because of

the intake and jet blast hazards. Turbojet engines will
rotate for a considerable time after they have been shut
down. (See Figure 5-5.6.)

5-4.5 When combination cargo/passenger (COMBI) air-
craft have declared an emergency, RFF personnel should
be informed of cabin configurations prior to the landing.
Since some cargo areas extend over the wings, the over-
wing exits could be unavailable for use as emergency exits.

5-4.6 The mission of the first-arriving RFF vehicle and
crew is to assist in evacuation of occupants, prevent the
outbreak or spread of fire and perform any rescue opera-
tions required. The vehicle should be positioned to pro-
tect the principal evacuation route being used by the occu-
pants. When it is obvious that the occupants are evacuating
safely without assistance and the fire or threat of fire is con-
trolled, later-arriving vehicles and crews can be stragetically
positioned and tasks assigned. Caution must be exercised
to avoid placing evacuees, RFF personnel, or vehicles in
locations tht could become hazardous in the event of a sud-
den extension of fire.

5-5 Hazards to RFF Personnel.

5-5.1 RFF personnel should always remain alert to the
possibility of ignition of flammable vapors that are always
present in the area of damaged aircraft. Elimination of ig-
nition sources and the maintenance of an unbroken foam
blanket is the best procedure in preventing ignition of these
vapors.

5-5.2 All RFF personnel should be provided with and
be required to wear proper and complete protective cloth-
ing and equipment. Minimum protective clothing and
equipment should be either a fire fighter’s helmet or proxi-
mity hood, protective coat and protective trousers, boots,
gloves, and positive pressure self-contained breathing ap-
paratus. Personnel should be fully trained in the use limita-
tions and value of such protective clothing and equipment
by utilizing them in frequent fire fighting drills.

5-5.3 Aircraft structures damaged by fire or impact forces
are often very unstable and subject to collapse or roll over.

If these conditions are suspected to exist, precautions in
the form of blocking or shoring should take place as soon
as practicable to assure the safety of RFF personnel work-
ing in the area. Blocking and shoring nonessential to rescue
and fire fighting operations should not be undertaken by

RFF personnel.

5-5.4 If dangerous goods are believed to be involved in
an emergency, procedures should be carried out as pre-
scribed in the US Department of Transportation Emergency
Response Guidebook. This also includes incidents involving
agricultural spraying aircraft and the associated pesticides.
5-5.5 Any undercarriage fire creates a potential for air-
craft collapse or the explosive disintegration of affected

com ponen[s.

5-5.6 RFF personnel should stay well clear of an
operating jet engine to avoid intake and exhaust hazards.
(See Figure 5-5.6.)

Danger Zones

(at Idle Power)

Rear Clearance
45 m (150 ft)

Front Clearance
8 m (25 ft)

Note: Crosswinds will have considerable effect on contours

Figure 5-5.6 [Engine run danger areas.

Figure 5-5.8 Ram Air Turbine. Shown is a deployed Ram Air Tur-

bine on a Lockheed 1011 aircraft. It is located at the center under-

side of the fuselage slightly forward of a point directly in line with
the main landing gears.
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5-5.7 The propellers of piston-type engine aireraft should
never be moved when at rest. as any movement could.
under certain conditions, restart the engine.

5-5.8 Some modern jet aircraft are equipped with Ram
Air Turbines (RAT) designed to provide backup electrical
and hvdraulic power in the event of in-flight failures of
primarv svstems. These devices are often designed to de-
ploy from flush tuselage or engine-mounted storages. and
some can deplov with considerable foree. RFF personnel
should become aware of aircraft emploving these syvstems
and their locations, Serious injury could result should the
RAT acadently deploy and strike a person during emer-
gencey operations. (See Figure 5-5.710)

Chapter 6 Aircraft Construction and Materials

6-1 Construction Materials.

6-1.1 RFF personnel should become familiar with air-
craft construction materials. Most of these materials have
a low resistance to flame exposure and their behavior under
fire conditions should be understaod. They have high re-
sistance to cutting or other forcible entry methods that can
sometimes be difficult and time consuming, and can virtu-
allv impede successful rescue and fire fighting operations.

6-1.2 AMuch of a modern aircratt structure is aluminum
alloy. It is approximately one-halt as heavy as steel and
its appearance is light gray or has a silvery surface when
polished. Tt is used as sheets for aircraft skin surfaces, as
channels for framework, and as plates and castings for bulk-
heads and fittings. This metal will not contribute to a fire
to any significant degree. However, it will melt under the
conditions found in aircraft fires. For this reason it is essen-
tial to keep fuselage surfaces cool during rescue operations.

6-1.3 Mlagnesium allovs are used for landing gear,
wheels, engine mounts. brackets. crankcase sections, cover
plares, and other engine parts. The appearance of this
metal 1s silverv-white or gravish, and it is about two-thirds
the weight of aluminum. While it is not easily ignited, when
it is ignited it burns violently and cannot be easily extin-
guished. It thus presents a serious reignition source. Sparks
developed when the metal comes n contact with paved sur-
taces. as might occur in a wheels-up Janding. have the capa-
bilitv of 1gniting flammable vapors.

6-1.3.1 Where special extinguishing agents are not avail-
able for magnesium fires, water in coarse heavy streams
might provide a suitable alternative fire control method.
At first, such streams will result in localized intensifica-
tion of flame, and considerable sparking and showering of
burning magnesium. Isolated burning pieces of magnesium
should be removed from flammable vapor areas.

6-1.4  Steel is used in aircraft engine parts, around engine
nacelles, engine fire walls, and tubing. The metal presents
no fire hazard, nor does it contribute to a fire except that
it can create friction sparks when in contact with runway
surfaces during a wheels-up landing. The sparks have suffi-
cient energy to ignite flammable vapors. In most forms
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used n aircraft, steel can be cut with metal cutting saws,
but because of the sparks produced. it is a potentially
hazardous operation in the presence of flammable vapors.
Stainless steel might be found on some fuselage surfaces
of jet aircraft.

6-1.5 Titanium is used primarily in engine parts.
nacelles. and for engine fire walls. It is a combustible metal
but in the forms used in aircraft, it has a high degree of
heat and fire resistance. Once ignited, titanium is difficult
to extinguish. Water is ineffective. Turbine engine fires
involving titanium cannot normally be extinguished by ex-
ternal fire fighting techniques within the time period neces-
sary to complete rescue operations. Titanium metals are
a friction spark hazard similar to steel and magnesium. Sur-
faces of titaniumn are very difficult to penetrate, even with
power \‘:quipInan

6-1.6 To improve the pavload/vehicle-weight ratio of air-
craft without compromising structural strength, increas-
ing use is being made of composite materials. They are
made of small, fine fibers embedded in carbon/epoxy ma-
terials. The {ibers are usually boron, fiberglass. aramid,
or carbon in the form of graphite. Composite, fiber-plus-
plastic materials have replaced metal in many aircraft com-
ponents. These materials do not present any unusual fire
extinguishment problems.

6-1.7 Many aircraft cabin materials in current and con-
tinuing use as well as newer fire resistive materials can pro-
duce high concentrations of toxic gases when heated even
though no open flaming is visible. Therefore. it is impera-
tive that positive pressure self-contained breathing appara-
tus be worn by all fire fighters engaged in rescue. fire fight-
ing, and overhauling operations.

6-2 Aircraft Fuel Tanks.

6-2.1 In some aircraft, where the wing joins the fuselage,
there is no substantial separation to provide a desired fire
wall. As all aircraft have wing tanks, many without separate
metal or synthetic bladders within the wing cavity, vapors
are seriously exposed under fire conditions.

6-2.2 Some aircraft carry fuel in the center wing section
which in effect places fuel storage within the fuselage. It
1s thus possible, under some conditions. for fuel or vapors
from tanks damaged duc to an aircraft accident to enter
the fuselage.

6-2.3 Currently entering commercial service are wide-
body aircraft with provision for additional fuel storage
within both the horizontal and vertical stabilizers. Damage
to these tanks in the event of an aircraft accident poses a
number of problems including those where fuel or vapors
might enter occupied sections of the aircraft and become
ignited. These additional fuel storage locations can com-
plicate the fire fighting operations and will require addi-
tional agent. (See also NFP4 403.)

6-2.4 Wing tanks on some aircraft are located directly
above or to the side of landing gear mounts. These tanks
have been ruptured during hard landings or other ground
accidents.
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6-3 Aircraft Exits.

6-3.1 Aircraft exits on transport category aircraft include
doors, hatches, and windows of various sizes. These exits
will vary with the age, size, and types of the aircraft. RFF
personnel should remain familiar with the operation of the
various exit facilities on the type of aircraft normally us-
ing the airport.

6-3.2 Doors on most older, unpressurized aircraft open
outward and can be opened from outside and inside the
aircraft.

6-3.3 The doors on modern pressurized aircraft are called
‘‘plug-type’’ doors. When these doors open they push in
slightly, then pull out or retract upward into the ceiling.
These doors are not operable as long as the cabin remains
pressurized [as little as 0.015 psi (103 Pa)].

6-3.4 Pressurized aircraft are equipped with inflatable
evacuation slides attached to emergency exit doors. When
the system is armed, and the door is opened from the in-
side, the slide inflates and extends outward in less than 15
seconds with considerable force. RFF personnel therefore
should remain out of those areas that are in line with
emergency exit doors.

6-3.5 Doors should be approached and opened with cau-
tion as the slide might deploy either by design or
malfunction.

6-3.6 When positioning ladders or mobile stairways prior
to opening cabin doors from the outside, care should be
taken since all aircraft doors do not open in the same
direction.

6-3.7 Opening the doors of most modern type aircraft
from the exterior can be accomplished more readily and
safely using an aerial platform or a mobile stairway. If these
units are not available, a ground ladder can be raised to
a position adjacent to the door control mechanism, and
if possible, on the side away from the direction the door
is to be opened. Once the door i1s opened the ladder can
then be moved into the door opening and secured at the
top to prevent movement.

6-3.8 Overwing exits are part of the emergency evacua-
tion system on several types of aircraft. They are also useful
as entry points for rescue teams and for facilitating venti-
lation of the cabin. These exits have latch release devices
both on the interior and exterior of the aircraft and are
designed to open inward.

6-3.9 Some aircraft have doors that incorporate stairs on
the side of the fuselage or in the tail section to facilitate
passenger boarding and deplaning. Although in some cir-
cumstances they might be used as such, they are not con-
sidered emergency exits. RFF personnel should know
which aircraft using the airport have these type doors and
exercise proper caution when the need arises to open them.

Chapter 7 Evacuation and Rescue

7-1 Aircraft Evacuation.

7-1.1  Evacuation of occupants involved in aircraft ac-
cidents and assistance to those who cannot remove them-
selves should proceed with the greatest possible speed.
While care 1s necessary in the movement of injured occu-
pants so that their injuries are not aggravated, removal
from the fire-threatened areca is the primary objective.

7-1.2  Flight crews receive extensive training in aircraft
emergency evacuation procedures. They are in the best
position to make optimum decisions relative to evacuation
procedures in most emergency situations. They also have
immediate contact with those aboard the aircraft and there-
fore can direct the operations.

7-1.3 Prior to any planned emergency landing, flight
crews normally will consider passenger relocation within
the cabin. This procedure is used to cxpedite use of poten-
tial emergency exits. The practice of placing a crew mem-
ber, or a person knowledgeable in evacuation procedures,
at each exit to assist in the direction and movement of occu-
pants 1s common practice where time and circumstances
permit.

7-1.4 The tendency toward forward exiting is natural
since most passengers boarded the aircraft at terminals
through forward doors and will instinctively attempt to exit
in the same manncr. Other exit facilities are apt to be by-
passed, especially if persons are under any mental strain
or sense of panic. Overwing and other emergency exits re-
quiring physical agility probably will be shunned by those
doubting their ability to use them effectively. If visibility
in the cabin is impaired due to darkness or dense smoke,
orderly evacuation can be further complicated.

7-1.5 Limited evacuation options might be available to
the flight crew due to circumstances aboard the aircraft.
One or more emergency exits could be inoperable due to
distortion caused by impact. Doors might be blocked by
loose galley equipment. Aisles might be difficult to travel
due to collapse of overhead panels and partitions, dislodged
seats, and carry-on materials. Although normal evacua-
tion procedures provide for the use of all available exits,
flight crews are trained to remain flexible and are prepared
to select the best means of exit as circumstances and con-
ditions permit.

7-1.6 Many variations of aircraft accidents are possible
and the flight crew can be faced with many decisions in
the seconds before or after they occur. RFF personnel
therefore cannot expect that standard procedures will be
used in all instances and should remain flexible to provide
whatever protection and support evacuees should require.
In the event that the flight crew becomes incapacitated and
evacuation does not immediately begin, RFF personnel
should initiate evacuation procedures.

7-1.7 Iffire conditions or fuel spills initially prohibit the
use of certain emergency exits RFF personnel are usually
in a better position to make this observation. The RFF of-
ficer in charge should not hesitate to communicate this in-
formation to the flight crew.
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7-2 Evacuation Slides.

7-2.1 Evacuation slides are provided to expedite occu-
pant egress from aircraft that have normal door sill heights
above five feet. Because passengers are not trained in
proper evacuation slide use, there is a degree of personal
injury risk when they are used. RFF personnel should ex-
pect the occurrence of sprains, bruises, friction burns, and
other minor injuries whenever evacuation slides are used.
(See Figure 7-2.1.)

Figure 7-2.1 Photo shows proper entry and use of an evacuation
slide.
7-2.2 If, during landing, the nose gear fails, the aircraft

might come to rest in a tail-high attitude. The failure of
one or more landing gears can result in a nose-high or list-
ing attitude. In these instances, evacuation slides become
somewhat ineffective because they do not deploy at the
proper angle to the ground. A high percentage of injuries
can be expected when evacuation slides are used under
these circumstances. RFF personnel should be able to re-
duce the amount and severity of injuries and expedite
evacuation by manipulating the slides and assisting evacu-
ees. (See Figure 7-2.2.)

Figure 7-2.2 Assisting evacuees at the base of an evacuation slide.

7-2.3 Aircraft evacuation slides are susceptible to heat
and fire exposure. They are combustible and when exposed
to radiant heat they melt, then deflate, rendering them un-
usable. RFF personnel should protect evacuation slides
from heat and flame to the best of their ability, but being
extremely careful not to apply foam to the operational area
of the slide. Foam on the slide makes it very slippery and
increases the descent speed of evacuees, possibly causing
severe injuries. (See Figure 7-2.3.)
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Figure 7-2.3 Photo shows two deployed evacuation slides. Evacua-
tion slides are susceptible to heat and fire exposure.

7-2.4 If time and conditions permit, mobile stairways
should be used as an alternative to deploying evacuation
slides. This method of evacuation, when there is no im-
mediate danger to aircraft occupants, would prevent many
injuries. Response of available mobile stairways should be
prearranged between RFF personnel, airlines, and/or air-
port maintenance facilities.

7-3 Evacuation Assistance by RFF Personnel.

7-3.1 The need to assist in aircraft occupant evacuation
depends on a variety of factors. When occupants are self-
evacuating, RFF personnel should support the operation
and expedite it where possible. In other instances, actions
would depend on the degree of occupant survivability, the
fire situation, the condition of exits, and the status of
evacuation facilities. In any event, rescue efforts should
begin with fire prevention/control and by maintaining a
safe path from egress points. Evacuees should be directed
to an upwind location.

7-3.2 Fire prevention/control during evacuation should
require strategic positioning of RFF vehicles and apply-
ing foam from turrets to establish a blanket covering the
Practical Critical Fire Area (PCA). During this operation,
empbhasis should be placed on maintaining safe egress paths
and eliminating the threat of fire extension into the fusel-
age. Foam handlines, which are more maneuverable than
turret streams, should then be employed to protect evacuees
and RFF personnel, extinguish spot fires, and maintain
the integrity of the foam blanket. (See also Chapter 5.)

7-3.3 If time and conditions permit, RFF personnel
should assist in the off-loading of evacuees at the base of
the evacuation slides to minimize injuries. When high
winds or unusual aircraft attitudes cause slides to invert
or malposition, an attempt should be made to align them
manually.

7-3.4 Ground ladders might be needed to assist oc-
cupants who have exited onto wing surfaces and those at-
tempting to exit from openings where evacuation slides are
unusable. It is important that assistance be given to
evacuees using ladders to assure that they safely complete
their exit and that any one ladder does not become
overloaded.
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7-4 Aircraft Forcible Entry.

7-4.1 Aircraft involved in accidents can come to rest in
almost any attitude. Any abnormal landing force can jam
emergency exits. In other instances the fuselage might be
broken open by the impact forces and doors, windows, and
hatches can become dislodged. It is difficult to anticipate
the various possible accident conditions, and each incident
presents unique problems that must be dealt with. RFF
personnel should be thoroughly trained in forcible entry
procedures as well as be provided with a wide variety of
tools and equipment necessary to accomplish successful en-
try and extrication of trapped aircraft occupants.

7-4.2 In some instances, entry into an aircraft fuselage
can only be gained by cutting through the aircraft skin.
Knowledge of the aircraft is required to avoid contact with
wires, cables, tubing, and heavy structural members. An
area of the aircraft normally clear of these features is located
in the upper fuselage area above the windows and any
necessary cutting should be attempted in this area. Cau-
tion should be exercised to assure that cutting operations
do not endanger trapped occupants.

7-4.3 Turbine powered aircraft have heavier skins and
structures than the older piston aircraft. Due to this heavy
construction, the only practical method of entry, other than
using normal or emergency exits, is through the use of por-
table power tools. These tools take the form of electric,
pneumatic, hydraulic, or gasoline powered cutting, spread-
ing, or shifting equipment. Cutting areas on this type of
aircraft are generally limited to spaces around doors and
hatches. At best, this type of entry into a modern jet air-
craft fuselage is very difficult and time consuming. These
areas should be depicted on aircraft emergency diagrams.

(See also Appendix A.)

7-4.4 Military combat-type aircraft present additional
hazards due to armament, jettison equipment, and ejec-
tion seats. This type of aircraft should always be assumed
as armed. Caution should be exercised to stay away from
the front of this type of aircraft that can carry fixed guns
and rockets. Unlaunched rockets, when exposed to fire,

Figure 7-4(a) Rescue saws. Power saws can be used to cut through

aircraft skin and structural materials. CAUTION SHOULD BE USED

WHEN USING SPARK-PRODUCING POWER TOOLS WHERE
FLAMMABLE VAPORS EXIST.

are dangerous from both front and rear if they ignite. As
with any ammunition, keep the rockets cool with foam or
water. Further unclassified information should be obtained
from the commanding officer of the nearest military
installation.

Figure 7-4(b) Prying tools. Claw and pry tools can be used for forc-
ing doors and hatches that are jammed, to pull down panels and parti-
tions, and to dislodge aircraft seats, etc.

Figure 7-4(c) Air chisel. This tool can be used to cut aluminum and
other light metals found on aircraft.

Figure 7-4(d) Hydraulic rescue tool. This portable tool is capable
of applying extreme pressures to spread, cut, and lift. It can provide
valuable forcible entry application in aircraft accident operations.

7-5 Extrication and Rescue.

7-5.1 Immediately following the self-evacuation phase of
an aircraft accident a search of the fuselage interior and
physical rescue of surviving occupants is crucial. Search
and rescue teams should wear full protective clothing and
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pestce prossure selt-contained breathing appararus They

~hould also be equipped with ¢harsed hose lines for their
predection and exinguishment of aonv five that might hasve
eunud the tusclage. A THOROUGH SEARCH OF

FHE FUSELAGE I\ I'E RI()R ATTHIS TINE IS EX-

FREMELY IMPORTANT. PERSONS. PARTICU-
LARLY INFANTS, CAN BE FEASILY OVERLOOKED
OR HIDDEN BY DEBRIS.

7-3.2  Rescue operations should be carvied out using nor-
mal atreraft openings whenever possible, Oecasionalls
apenings cnsed by wirframe separations can be nalized
when 1t s more convenient and safe 1o do o,

7-5.3  RFF personnel should have a general knowledge
refative 1o the occupant capacity of the various tvpes of wir-
s radt which use the airporr. Ininal reseue plans shonld be
vasedl oo the assnmptien thar occupant load s at
VAN

7-5.4  The atiem of occupants in military wireradt can
generally be determined by the wireraft type and sometimes
by exterior design tearures such as canopies. gun positions,
(TN

7-5.5  Fven in survivable aircratt aceidents, disruption
ot the fuselage can be severe, necessitating the improvisa-
ton of rescue efforts. REFEF personnel should be skilled in
the use ot appropriate extrication ool and equipment as
well as possessing the basie kneawvledge and <skalls 1o prop-
srivostabihize an imjured occupant priw o removal from
the wreckage,

7-5.6  RFF persennel rescue and extrication knowledge
should indude accepted post-aireraft accident procedures,
particudarlv thase matters dealing with tatalites and pres-
crvation of evidence as deseribed in Chapter 11

7-5.7  Adrcratt acondents can ocour during temperature
extremes, These conditions can seriously ageravare the con-
dition of persons tmppw 1 within an areraft wreckage tor
anextended period. During this time it is exiremely im-
portant 1o maintain the critical oy teruperatire and vital
functions of trapped victims,

-5.7.1  Tarps. blankers. portable hiehrs, tans, oxvgen
units. and portable temperature control units theating and
cooling s shoubd be immediately available at an aevident siee.
Temperature control nmits should be designed or located
<as not e be an eniton hazard.

Chapter 8 Fire Control and Extinguishment

8-1 General.

8-1.1 The risk oof tire at an atrcralt acoident s due to the
close proximity of the systems that contain and distribure
the huel, and wgninion sources such as heated coponenrs
i engines and undercarriages, damaged electiwal circuits,
and triction coaused by ground shde.
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8-1.2  Anv post-acaident fire can sertously aftecr the abil-
v of rhe arcratt oecupants 1o satelv evacuate and will
reduce the time avatlable to mount a successtul fire fighting
Aperation prior 1o rescue,

8-1.3 A fire can occur immediately upon impact, dur-
ing a slide phase, when the aireraft comes to rest. after an
interval, and in mmc nstances, not at all. Once ignited,
atire can develop o lethal intensity very quickly and can
enter the fusclage through opened exits and openings
created by the unpact.

8-1.4  Ajroralt designers are conunuously studving design
tactars and construction material changes which will in-
crease erashworthiness” and hmit the development o fire
situations that can impulr evacuntion. Additional modifi-
cations mtended to morease the lmpact survivability of
occupants are alsa being developed. Other changes include
improved passenger re stmmtm reduced combustil sility of
cabin interiors. better marking of exit routes, upgraded
emergency exits, and greater cmphasis in the truning of
flicht crews,

8-1.4.1 [ these design improvement measures are as suc-
cessful as anticipated. the prompt and effective interven-
tion by tramed RFF personnel becomes even more impor-
tant than .t present t because a greater number of aircraft
accident survivors needing assistance can be expected, RFF
personnel should become intimately familiar with all air-
craft tvpes nsing the atrport amd pre-plan the optituum
vescue and fire fightung ettort that the fire department can
produce with the vresources 11 hax at s disposal. Careful
consideration o1 the recommendations in this manual can
tacilitate the development of practcal operational plans,

8-2 Extinguishing Agents for Aircraft Fires.

8-2.1  Aqueons film for mm; foam (AFFF), film forming
flucroproteins FFFPy protein foam. and fluoroprotein
toam solutions are the primary extinguishing agents pre-
ferred for atreraft reseue and fire highting.

8-2.2 Complementary extinguishing agents include dry
chemicals and halons. They are generally best for use on
three-dimensional Hammable hquid fires or on fires in con-
cealed spaces. such as those occurring behind wall panels.
engine nm'c'Ht\; or wheel wells,

8-2.3 FExperience has <shown thar dryv chemical tends 1o
bhe maore eftective than halons when usged in the open air
toextinguish three-dunensional fires, while halons are the
preferred agents for elecirnieal fires and in conecaled areas.

8-2.4 Ifdrv chemical or halon is used. a fire arca. once
extinguished. may reflash 1if exposed to a source of 1gni-
tion: therefore o follow-up applicauon of foam is recom-
mended when these agents are used.

8-2.5 AFFF and FFFP should not be mixed with protein-
based concentrates. Betore film forming foams are used
i cquipment that formerly contained protein-based foam
concentrate. the foam tank and system must be thoroughly
flushed with fresh water, The vehicle manufacturer should
be consulted ta wwure that the agent svstemn design s com-
patible with the agent 1o be used.



8-2.6 AFFF and FFFP are compatible with protein and
fluoroprotein foams in the applied form and can be applied
simultancously on the same fire area.

8-2.7 AFFF and FFFP agents are compatible with dry
chemicals. These agents can be applied simultaneously to
improve flame knockdown and control fire spread.

8-2.8 Protemn foams should be applied only with com-
patible drv chemicals. Fluoroprotein foams have demon-
strated an improved compatibility with drv chemicals; how-
ever, the user should determine that it is adequate to meet
operational requirements. If any problems arise, the agent
manufacturer should be consulted.

8-2.9 If foam is being used and the fire is not completely
extinguished before the supply is depleted, it might be
necessary to complete extinguishment with water streams.
When this occurs, avoid applying water or walking in any
area that has been secured with foam, as it can break down
the established vapor seal that the foam blanket provides.

8-2.10 If the fire has not been completely extinguished
by foam, the secured area will **burn back’™ at a rate that
is dependent on the stability of the foam being used. Also
under certain circumstances, fire can *‘flash back’’ over
a portion of an area covered by foam.

8-3 Water and Agent Resupply and Conservation.
Auxiliary water tankers should be dispatched whenever
therc is any indication for possible need and especially when
the aircraft accident site is known to be beyond water relay
capability. Prearrangements should be made to assure that
additional supplies of extinguishing agents are brought to
the scence. Prudent utilization of agents under these cir-
cumstances is particularly important and application
methods should be carefully selected to assure their most
effective use.

8-4 Major Aircraft Accidents.

8-4.1 The primary objective to RFF personnel at the
scene of any aircraft accident is the rescue of persons unable
to self-evacuate the aircratt wreckage or any structure that
is involved.

8-4.2  Occupant survival is gencerally limited to aircraft
accidents that are of low impact in nature, where the fusc-
lage is not severely broken up and a fuel fire has not devel-
oped. In more severe accidents, even those where fire does
develop. RFF personnel should assume that there is always
the possibility of survivors and take aggressive steps to con-
trol the fire, initiate evacuation. and rescue those unable
to self-evacuate.

8-4.3 Rescue operations should begin as soon as condi-
tions permit and often is a simultaneous function during
the fire fighting phase that requires considerable coordina-
tion. The rescue team’s mission includes assisting evacuees,
accomplishing forcible entry if necessary, completing in-
terior extinguishment, extricating trapped survivors, and
removing the injured to safety.

8-4.4 One rescue team method consists of four RFF per-
sonnel equipped with full protective clothing and positive
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pressure sclf-contained breathing apparatus (SCBA). Two
of the persons arc handline operators and precede the other
two, who are cquipped with appropriate hand-held tools
needed for forcible entry, extrication, and making access
to hidden fuselage fires behind panels, tloors, and com-
partments.

8-4.4.1 A procedure preferred by some fire departinents
is to provide an additional handline operator, similarly at-
tired and equipped with SCBA, operating behind the res-
cue team with a spray stream. as their protection through-
out the entire operation.

8-5 Size-Up.

8-5.1 The process called size-up merely means the
gathering of facts in preparation for making decisions. The
facts pertaining to an aircraft accident, when mentally
assembled, enable the responsible RFF officer to establish
both 1nitial tactics and overall strategy.

8-5.2 The size-up process is initiated bv the first-
responding RFF officer and is carried on throughout the
duration of the incident in terms of depth and scope by
later-arriving superior officers.

8-5.3 When an aircraft accident occurs, some size-up in-
formation in the form of established facts should be im-
mediately known as the result of training, preplanning,
knowledge of available resources, and interpretation of
alarm information. Additional facts become known through
observation during response and upon arrival at the scene.

8-5.4 Vital operational decisions based upon initial size-
up information should be made without delay. Realistic
objectives are critical and consideration should be given
to the capabilities of resources that are immediately
available.

8-5.5 Initial assignments of tasks based on the size-up
are generally not fixed. and tend to be modified as the in-
cident develops. The size-up process should continue
throughout the duration of the incident and anv changes
in strategy or objective that develop should be com-
municated to key personnel involved in the operation.

8-6 Aircraft Accident — Fire Involvement.

8-6.1 In an aircraft accident, occupants are confined in
an aluminum fuselage and are surrounded by very large
amounts of fuel that, when ignited, can release heat at
about five times the rate that develops in the typical struc-
ture fire. An aircraft fuselage has an extremelv low
resistance to fire and except for engine areas, cargo com-
partments. and gallevs. fire walls and draft stops are
nonexistent.

8-6.2 First and foremost, consideration should be given
to aircraft occupant survival. Those who have survived the
impact forces then face the exposure to fire. Initial fire
fighting operations dircected toward total extinguishment
are acceptable only where size-up justifies this approach
as presenting the best chance of successfully accomplishing
rescue. A resource-conserving alternative would be selec-
tive control of fire in areas where occupants are successfully
evacuating and maintaining these escape routes until it has
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chemical or halon agents can extinguish fires involving hy-
draulic fluids or lubricants but they lack the cooling abil-
ity necessary to prevent reignition.

8-8 Turret Operations.

8-8.1 RFF vehicles should be positioned to make the
most effective use of all extinguishing agent systems. The
most efficient use can require movement of the vehicle dur-
ing turret or even handline operations. It is vitally impor-
tant not to waste available agent. TURRETS SHOULD
BE USED ONLY AS LONG AS THEY ARE BEING
EFFECTIVE. Frequently, after initial knockdown of the
bulk of the heat and flame, use of handlines to maintain
control of evacuation areas can be the key to a successful
rescue operation.

8-8.2 When selecting vehicle positions for applying foam
from a turret, remember that wind has a considerable in-
fluence upon the quality of the stream and the rate of fire
and heat travel. Utilize the wind whenever possible to
achieve more effective fire control.

8-8.3 Turret streams should never be directed so as to
drive fuel or fire toward the tuselage. The main objective
prior to total extinguishment of the fire is to maintain a
fire-free escape route for occupants until complete evacua-
tion is achieved.

8-8.4 Because limited water supplies are usually a fac-
tor, turret operators should concentrate their extinguishing
ctfforts on the Practical Critical Fire Arca and maintain this
area fire-free after extinguishment.

8-8.5 The “'pump and roll”" concept, a method of ap-
plying agent from a turret while the vehicle is in motion,
can be a very effective technique.

8-9 Aqueous Film-Forming Foam (AFFF) and Film-
Forming Fluoroprotein (FFFP) for Turret Application.
8-9.1 The basic principle is to distribute a visible AFFF
or FFFP blanket of sufficient thickness over the burning
tucl to act as a blanket for vapor suppression. The original
blanket should not be relied upon to be permanent and
should be maintained as necessary until the fuel vapor
hazard no longer exists.

8-9.2 Both aspirating and nonaspirating nozzles can be
used for AFFF or FFFP application. A nonaspirated noz-
zle typically provides longer reach and therefore better per-
sonnel protection and quicker control and extinguishment.
However, expansion rates and foam drainage times are
generally less when AFFF or FFFP is applied with nonas-
pirating nozzles, and it should be understood that the foam
blanket may be less stable and have a lower resistance to
burnback than that formed using aspirating nozzles.
Manufacturers should be consulted for guidance on noz-
zle performance. Extreme caution should be taken when
using the straight stream method as this can cause an in-
crease in the liquid pool surface or cause an opening in
the foam blanket releasing flammable vapors.

8-10 Protein and Fluoroprotein Foam Turret
Application.

8-10.1 Protein and fluoroprotein foams should be applied

FIRE CONTROL AND EXTINGUISHMENT

B 402M-25

to burning fuel so that they gentlv form a uniform and
cohesive blanket with the least possible turbulence to the
tuel surface.

8-10.2 Aspirating nozzles should be used for applying
protein and fluoroprotein foams in cither the straight
stream or dispersed patterns to distribute the foam over
a wide area. When using the straight stream method of
application, the foam should be applied indirectly using
deflection techniques and special care should be exercised
to avoid disturbing the established foam blanket.

8-11 Handline Foam Application.

8-11.1 After the bulk of the fire has been knocked down
by turrets, they should be shut down, perhaps repositioned,
and held in a state of readiness to resume operation should
the need occur. During this phasc of rescue and fire fight-
ing, handlines are generally more effective than turrets in
controlling the fire. maintaining rescuc paths for occupants,
mopping up spot fires, maintaining the foam blanket. and
conserving vital agent supply.

8-11.2 Whether or not there is an immediate need for
them, charged handlines should be placed in strategic posi-
tions as soon as possible after RFF personnel arrive on the
scene. This practice would assure their immediate avail-
ability for use when the need arises.

8-11.3 Foam application principles are the same for
handlines as they are for turrets.

8-12 Aircraft Accident — No Fire Involvement. At
an aircraft accident without fire, appropriate fire preven-
tion measures should be initiated immediately.

(a) All spilled fuel should be covered with foam. Engines
and other heated surfaces should be cooled with foam to
prevent ignition. When foam is not available or in short
supply. water spray can be used to cool heated surfaces
but care should be taken so that the seal established by the
foam blanket 1s not washed away or diluted by the streams.

(b) The washing of spilled fuel from around the aircraft
requires caution. Raw fuel and flammable vapors should
be directed away from sources of ignition.

(¢) Every effort should be made to prevent sparks when-
ever there is the possibility of exposed fuel or fuel vapors
in the area. Particular care should be taken to prevent
sparks due to arcing before the aircraft electrical svstem
can be de-energized.

8-13 Exposure Protection.

8-13.1 After rescue of occupants, protection of exposed
property should be the next consideration at the scene of
an aircraft accident, whether fire exists or not. In addition
to airport structures and other aircraft, plans should in-
clude preventing contamination and fire spread into drains,
sewers, waterways, and any below ground facilities. Au-
thorities should be immediately notified of any exposure
to fire or contamination involving property under their
control.

8-13.2 Early and effective fire extinguishment assures the

least amount of property loss and that includes exposed
properties whether involved in fire or not. Where resources

1989 Edition



1023 -6

are lnoitel condiuons will dicte ahich exprsures receive
Arst priorttv for protection

Interior Aircraft Fires

Chapter 9

9-1 General.

9-1.1  The recommendatioms contamned 1o this chapter are
provided for the anidance of REF porsennel enonuntering
surerior airo ratt fives v curting in both paaked. unocoupied
areradt arsd atreralt wirh passencers aned orew aboard.

9-1.2  The occurrence of inrerea aroraft fires where
passengers and crew are anhoard presents a major problem
for REF personnel. A aoute Be satery hazard exists in
these mstane es and the abality vy enter the averatt and ex-
singuish rhe tire might hive o0 he debaved unol evacua-
‘101 has been completed. Becanss tacible entey and rescuc
are discussed i detanl elsewhere mnothis manual, they will
not he covered hers soud msteasd cmphasis will be on the
proccdures and technigues of wa king and cxtinguishing
INterior adreradt fires.

9-1.3  Aircralt passenger cabin fires normally involve or-
dinary combustibles such as upholacry, paneling, carpet-
iz, retuse. olectrical msulation, end sarrv-on matenals,
Generally o direct attack on the tire with water streams,
wang structural fre fighnng rechintgues, s effective.

9-1.4 RFF personnel should anderstind the strucmaral
characteristics ot an aireral fuselaae, The absence of fin
stops at the floor, hehind wall poanels, and above ceiling
arcas permits fives 1o spread andetected and unchecked
throueh combustible marerials onee fire his entered those
arcas, REE perscanel shonld aleavs assume. undl i s
proven otherwise s than fire has movest awav from i origin
via these conceaded spaces. Secnons of flooring, wall panels,
and cothings should be renswed where fire ravel g
suspected so that complete etinguishment can b
accomplished.

9-1.5  Since the hurnime of aineraft intericr materials
sreates a toxie armosphoyes REFE personnel should wear
positive pressure seltf-contained breathing apparatus when-
ever working mside the fuselage both during the fire fight-
mg stage and larer, while overhanding. Addidonallv, the
entire fuselize should be vennlated s quickly as possible
by whatever means available. Stoke ofectors can expedite
horizontal ventitarion, which s rsuallv the onlv cholce of
wwethods since arcralt have necdesamed vertic al openings.
[See Fioure 5. 100).

9-1.6  Interior wireraft five situations can differ widely,
therefore. explicit guidance regarding extinguishment tech-
niques s not possible. Ponts of entey and methods of at-
tae k should he dependent upon an evaluation of conditions
Andaesesstaert of rexource capalality by the RFFE officer
n charee

9-1.7  An interor aireratt five locatnon and its intensity
can Gty osome degree be determuned by observarion throneh
cabnn wainslow s, srnoke concentoations, or areratt skin thar
shows buckling or paint bhisters

1989 Edition

ATROKRAF D RESCUE ANDC FIRE PUGHTTING OPFE S TTONS

9-1.8 Inthe event that an interior aireraft tire cannot be
pnrnediately extineuished! foam or water spray should be
applicd towing and tusclige tuel rank areas thar might be
exposed o he

9-2 Aircraft Interior Fires Occurring in Flight.

9-2.1 A majer hazard of commercial aviation is the in-
fhight five that «annot bhe controlled by onboard portable
extinguishers o fixed extinguishing svstems.

9-2.2  Nrerar croerzenoy Landimgs or acadents can be
the result of unemtrolled fires oconrring in flight, The most
frequent tvpes of m-thighs fires mvolve: (1) endines, «2)

cabin areas, vy restrooms, oby heaters, 13 cargo arcas, and
0 eledtrival compartments.

9-2.3  Portable fire extinguishers are required to be
mounted at speeific locations in the cabin of passenger ar-
craft, and flight crews recerve periodic training in their use.
The extinguishers are designed to handle incipienr fires in
accessible areas. However, fires can and do originate in
location< nor readily accessible from the cabin while the
aircratt is in flights Tt the area involved in fire 1s solated
andd ix not equipped with a fixed extinguishing system. o
serious five can develop and spread rapidly.

9-2.4  When an unconteolled in-flight fire occurs. the air-
eraft must make an emergeney landing at the nearest suit-
able atrport and the occupants evacuated before being over-
cote by heat. amoke, and toxie gases. RFF personnel are
usually notified of such emergencies well in advance of the
Lainding and should be prepared to assist in the immediate
evacuanion and enter the aireraft and extinguish the fire.

9-2.5  When the aireral s on the ground and whether
or not the air conditioning svstem 1s operating. heat,
smoke, and gases will build up, creating toxic atmosphere
and serting the stage for a Hashover.

9-2.6  After the arcratt has landed and the fight crew
has imtiared emergency evacuanon, it should be assumed
that some of the occupants might not have the ability to
self-evacuate, REFE personnel should allow normal proce-
durex to be carvied out to their full potential withour com-
promising the evacuation process: however, RFF person-
nel and vehides should be placed in srrategic posidons o
cifect entry into fusclage o confirm complete evacuation
and achieve fire comtrol

9-2.7 It there 1s no evidence of occupant evacuation, un-
mediate steps ~hould be raken to make entry for control
of the fire and rescue of occupants. Entry will permic an
inrush of {resh ar into a possibly overheated or unstable
atmosphere which could rapidly accelerate the fire. Toxic
gasces will be present so ventilation and a thorough search
tor survivors should take place immediately and simultan-
cously with the fire fighting effort. In darkness or heavy
smoke s onditions these eftorts will be much more dithicalt.

9-2.8 Extinguishing agenrs other than water that can be
used oninterter atreraft fires include foam. halons, and
drv chemicals, However if anboard oxvgen svstems have
been damaged. ereating an oxvgen-rich atmosphere, or it
there s major imterior fire involvement. water streams
would be the hest agent.
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9-3 Interior Fires in Unoccupied Aircraft.

9-3.1 Fires occurring in unoccupied aircraft often result
in delayed detection. An unattended aircraft with its doors
closed can contain a smoldering fire which can burn un-
noticed for an extended period of time. Under these con-
ditions, a build-up of extremely hot fire gases can develop
as the fire consumes all the available oxygen. Opening up
an aircraft under such circumstances can be very hazard-
ous because when oxygen is introduced into such an atmo-
sphere the entire interior can become immediately ignited,
possibly with explosive force.

9-3.2  When arriving at a closed, unoccupied aircraft that
is suspected of having an interior fire, the internal atmo-
sphere should be assessed before entry is attempted. If
flame cannot be seen, and the windows are hot to the touch
and obscured by heavy smoke, it can be expected that a
hot, smoldering fire exists and entry of outside air at this
time would ignite the entire interior.

9-3.3 [If an interior fire in an unoccupied aircraft has not
reached the smoldering stage, there is sufficient oxygen
present and a free-burning fire can be maintained. Under
these circumstances entry should be made and the fire ex-
tinguished with water in the conventional manner.

9-3.4 Extinguishment of a hot, smoldering, internal air-
craft fire can be very difficult. Where this type of fire ex-
ists, one method is worth consideration. It can be referred
to as an indirect attack which is made from small fuselage
openings such as slightly opened exits or openings made
in cabin windows. A coordinated multiple-point attack is
more effective than a single point attack and is a necessity
when applying the method to fires in wide-body or jumbo
aircraft with large volume interiors. It must be remembered
that this method is not suitable if there is any possibility
of occupants being onboard the aircraft.

9-3.4.1 The extinguishment principle of this indirect
method is based on the conversion of water spray into steam
as it contacts the super heated atmosphere within an en-
closure, The rapid expansion of water spray droplets into
minute stream droplets increases the surface area of the
water, permitting it to absorb more heat, thus making it
more efficient as a cooling agent. Water in this form and
under pressure has the ability to penetrate dense burning
materials and enter areas behind panels and coverings.
When properly applied the method lowers the temperature
of the entire fire area to a point where combustion ceases.

9-3.4.2 Once an interior fire in an unoccupied aircraft
reaches the smoldering stage and is confined, very little
damage, if any, will occur during the few minutes it takes
to set up for a coordinated indirect attack. Points of attack
should be established, complete with means for safe footing
for hose line operators, personnel assigned to create open-
ings, and any backup positions. ALL PERSONNEL
NEAR THE AIRCRAFT SHOULD WEAR FULL
PROTECTIVE CLOTHING AND SELF-CON-
TAINED BREATHING APPARATUS. Hose lines with
spray nozzles should be charged and before use the nozzles
should be fully opened to expel all air from the hose. Noz-
zle pressure should be 100 psi (689 kPa) and the spray pat-
tern preset at 30 degrees for best results.

At the given signal, all openings should be made simul-
taneously and flowing spray streams inserted at the lowest
point possible. The streams should be aimed at the ceiling
and moved in a wide circular motion, fore and aft of the
fuselage. During this water spray application phase, a back
flow of steam around openings will take place. The open-
ings should be kept as small as possible in an attempt to
retain the steam within the fuselage.

9-3.4.3 After a few minutes the escaping steam should
subside, indicating a reduction in interior temperature and
steam production. It also indicates that air intake at this
point should not cause a sudden, violent ignition of the in-
terior atmosphere. At this point, a second coordinated
operation should take place. All hose lines should be shut
down, but kept in readiness. Without permitting anyone
to be positioned directly in front of any openings, all
available doors and hatches should be opened and all RFF
personnel should back away momentarily until the bulk
of smoke, steam, and remaining heat have vented. Hose
lines then should be advanced inside for final extinguish-
ment, ventilation, and overhaul.

9-3.4.4 Should a smoldering, interior aircraft fire occur
in compartments below the passenger and flight deck levels,
the indirect attack method can also be applied, adapted
to the particular circumstances involved. More difficulty
can be experienced in achieving convenient openings in
these compartments, however. Consideration should be
given to attacking fires in these areas through openings in
the cabin floor.

9-4 Penetrating Nozzles.

9-4.1 The use of penetrating nozzles is another way of
combating aircraft cabin and compartment fires. Most
penetrating nozzles are designed so that any agent currently
used by RFF providers can be utilized.

9-4.2 To extinguish an aircraft cabin or compartment
fire using penetrating nozzles, the total fire area requiring
agent application needs to be considered. For example, to
extinguish a large fire in the cabin of a wide-body aircraft,
penetrating nozzles injecting agent simultaneously from
dispersed, multiple injection points would be required to
provide a sufficient amount of agent to effect extinguish-
ment in a timely manner.

9-4.3 Currently there are a number of penetrating
nozzles in use. Most are designed for structural fire fighting
purposes and require the use of a sledge hammer to pene-
trate objects. This manner of application can be slow, awk-
ward, and occasionally dangerous when applied to aircraft
fire fighting and should be done with great care. RFF per-

Figure 9-4.3 Aircraft skin penetrator nozzle.
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sonnel when using this type of penetrating nozzle should
make certain that they have proper footing and sufficient
operating area. (See Figure 9-4.3.)

9-4.4 More recently a new type of penetrating nozzle
concept has been introduced by the US Air Force. It is
referred to as a skin penetrating agent applicator tool
(SPAAT). This tool incorporates a pneumatic device that
drills through aircraft skin and windows within 10 seconds
and can immediately inject any of several agents into the
fuselage. (See Figure 9-4.4.)

Figure 9-4.4 Skin penetrator agent applicator tool (SPAAT).

9-5 Interior Aircraft Fire Overhaul. During the
overhaul phase of an interior aircraft fire, hose lines should
remain charged and available to extinguish any deep-seated
fire, hidden uncovered fire, or reignition. Carpeting, wall
panels, partitions, and ceiling covering should be removed
when necessary to assure that all fire is extinguished and
that there is no threat of reignition. The use of portable

Figure 9-5.1(a) Portable lighting units.

lighting units and smoke ejectors will help to make the air-
craft interior safer and more tenable for RFF personnel.
[See Figures 9-5.1(a) and (b).) ANY PERSON ENTERING
THE AIRCRAFT DURING THE OVERHAUL
PHASE SHOULD USE POSITIVE PRESSURE SELF-
CONTAINED BREATHING APPARATUS.

Figure 9-5.1(b) Smoke ejectors.

Chapter 10 Miscellaneous Aircraft Incidents

10-1 General.

10-1.1 Each year RFF personnel respond to numerous
incidents on airports that are considered ‘‘minor.”” These
seemingly routine activities do not make headlines but the
absence of intervention could often result in catastrophic
loss of life, serious injuries, and extensive property loss.

10-1.2 Guidance presented in this chapter is intended to
inform RFF personnel of a variety of aircraft incident types
and how to deal with them so that the hazards relative to
aircraft operations on airports can be safely abated.

10-2 Engine Fires.

10-2.1 It is reasonable for RFF personnel responding to
aircraft engine fires to expect that the following actions have
probably been accomplished by the flight crew: (1) engine
shut down, (2) engine fire extinguishing system (if any)
activated, (3) electrical power to the affected engine(s) de-
energized, and (4) fuel and hydraulic fluid supply to the
affected engine(s) shut down.

These actions should be verified as conditions permit.
It should be emphasized that turbine engines, following
shutoff of power and fuel, can remain a potential hazard
during ‘‘wind down’’ with high heat retention continuing
for as long as 30 minutes. This heat constitutes a potential
ignition source for flammable vapors. On propeller-driven
or rotary-wing aircraft, contact with propellers, or entry
into their path of rotation, should be avoided during all
stages of the emergency.

10-2.2 When jet engines are started or shut down in cer-
tain wind conditions, hot starts or tail pipe fires can oc-
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cur. These fires can usually be controlled by the flight crew.
In some cases, however. fire department intervention might
be necessarv.

10-2.3 When reciprocating engine fires are confined
within the nacelle, but cannot be controlled by the aircraft
extinguishing system. dry chemical or a halon agent should
be applied first as these agents are more effective than water
or foam for fires inside an enclosure. Foam or water spray
should be used to cool the outside of the nacelle.

10-2.4 Fires confined to the hot section of jet engines can
be best controlled by keeping the engine rotating. Such ac-
tion should be considered in the context of necessary air-
craft evacuation and other safety considerations. Fires out-
side the combustion chambers, but confined within the
nacelle, are best controlled with the engine’s fixed extin-
guishing system. If the fire continues after the system has
been exhausted, or if re-ignition occurs, a halon or dry
chemical agent should be applied through maintenance
openings. The aircraft operator should be advised of the
tvpe of extinguishing agent used in order that appropriate
maintenance action can be taken later.

10-2.5 Foam or water should not be applied to either the
intake or exhaust of a jet engine unless control cannot be
secured or confined to the c¢ngine nacelle using halon or
dry chemical. If foam or water is applied to either the in-
take or exhaust, RFF personnel should stand clear to avoid
being struck by disintegrating engine parts.

10-2.6  Most jet engines are constructed with magnesium
and titanium parts which, if ignited, are very difficult to
extinguish. If these fires are contained within the nacelle
they should be permitted to burn themselves out as long as:

(a) There are no external vapors present that cannot be
eliminated. and

{b) Sufficient foam or water spray is available to main-
tain the integrity of the nacelle and surrounding exposed
aircraft components.

10-2.7 When tail pipe fires occur in the elevated center
engine of three-engine wide-bodyv aircraft or a B-747 aux-
iliary power unit. special elevating equipment might be re-
quired to eftecuvely discharge agent on the fire. (See also

Appendix C.)

10-3 Aircraft Fuel Servicing Incidents.

10-3.1 A number of aircraft fires have occurred during
fuel servicing. Ignition has been caused by static developed
in flowing fuel, surface-generated static within an aircraft
fuel tank, or refueling vehicle, defective fuel pumps. an
external source of ignition, and other improper fueling pro-
cedures. Defueling and fuel transfer operations are also
serious fire potentials. Standards relative to aircraft fuel-
ing procedures and proper equipment maintenance should
be diligently enforced by the authority having jurisdiction
on the airport.

10-3.2 Fuel spills exterior to the aircraft should be
handled in the manner described in NFPA 407, Standard
for Avreraft Fuel Sercicing, when fire does not occur. If fire
does occur. it should be handled similar to any other air-
craft accident, with primary emphasis on life safety. The
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practice of tueling occupied transport category aircraft
necessitates that, in the event of a fuel spill fire. an im-
mediate check of the interior for occupants is imperative.

10-3.3  Many transport category aircraft have ganged fuel
tank vents near wing tips. Vented JE'T A type fuel (kero-
sene grades) vapors normally present very little hazard.
If tanks are overfilled, the fuel will discharge through the
vents, causing a fuel spill. There is a greater potential for
a flammable vapor-air mixture being present in the im-
mediate vicinity of wing tip vents when JET B is the fuel
used. Regardless of which fuel is used. it is good practice
not to position or operate vehicles within a 25-ft (8-m)
radius of aircraft fuel system vent openings.

10-4 Hot Brakes and Wheel Fires.

10-4.1 'The heating of aircraft tircs causes overpressure
and presents a potential explosion hazard. Good judgment
should be exercised in determining the severity of the situa-
tion. and this information should be conveyed to the flight
crew. The flight crew in turn can assist the rescue and fire
tighting effort by performing necessary procedures (i.c..
shut down engines, extend flaps, evacuation preparation,
etc.)

10-4.2 In order to avoid endangering RFF personnel and
aircraft occupants and cause unnecessary damage to the
alrcraft, 1t is important not to mistake hot brakes for brake
fires. Hot brakes normally cool by themselves and do not
require an extinguishing agent.

10-4.3 When a hot brake condition occurs on a propeller-
driven aircraft it is usually beneficial to keep the propeller
operating that is directly forward of the wheel with hot
brakes until the brakes have cooled. Larger. modern air-
craft have fusible plugs mounted in the wheels which fuse
at approximately 300-400 °F (282-382 °C), allowing the
tires to deflate before dangerous pressure can develop.

10-4.4 RFF personnel should remain clear of the sides
of aircraft wheel assemblies that are involved in fire and
approach only in a fore and aft direction. Since heat 1s
transferred from the brake to the wheel. extinguishing
agent should be applied to the brake area. The primary
objective is to prevent the fire from spreading upward into
the wheel wells, wings. and fuselage.

10-4.5 Foam, water spray. halons, and dry chemicals are
effective agents for direct application on brake fires.

10-4.6 Dry chemical agents and Halon 1211 might ex-
tinguish fires involving hydraulic fluids and lubricants but
re-ignition can occur since these agents lack sufficient cool-
ing effect. Halon 1211 1s particularly effective in extinguish-
ing undercarriage fires; however, where magnesium wheel
components are burning, halon agents should not be used.

10-4.7 Effectiveness of any gascous extinguishing agent
can be severely reduced if wind conditions are such that
sufficient concentration cannot be maintained to extinguish
the fire.

10-4.8 Solid streams of water should be used onlv as a
last resort on wheel fires since the rapid cooling can cause
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an explosive failure. However, fires involving magnesium
wheels have been successtully extinguished by applyving
large amounts of water from a distance. This method
rapidly reduces the heat to a point below the ignition tem-
perature of the magnesium and the fire 1s extinguished.
RFF personnel should exercise extreme caution when this
method of extinguishment is used. as explosive failure of
the wheel components is likely.

10-5 Combustible Metal Fires. Burning magnesium or
titanium parts should be isolated if possible and extin-
guished by applving a Class D agent. Covering the burn-
ing metal with drv. uncontaminated sand can be effective
when a Class D agent is not available.

10-6 Broken Flammable Liquid Lines. Broken fuel,
hydraulic. alcohol, and lubricating oil lines should be
plugged or crimped when possible to reduce the amount
of spill potential.

10-7 Heater Fires. Heaters located in wings, fuselage,
and tail sections of aircraft can be protected with a fixed
fire extinguishing svstem. [t can be assumed that in the
event of an airborne heater compartment fire the system
would have been activated. After the aireraft has landed,
a thorough check of the heater compartment and surround-
ing arca should be made to ensure that there has been no
reignition or spread of fire.

10-8 Bomb Threats.

10-8.1 When a bomb threat involving an aircraft is
declared an emergency, the aircraft should be evacuated
without delav. Passengers should be directed to leave their
carry-on materials and depart the aircraft as quickly as
possible. The situation might dictate the use of the emer-
gency evacuation slides or built-in stairs. Portable stair-
wavs positioned by RFF personnel should be the safest and
most practical alternative,

10-8.2 Immediately after evacuation has been completed.
the aircraft involved should be moved to a location at least
1000 ft (300 m) away from structures and other aircraft
it not already so locared.

10-8.3 Airport security (police) should have the primary
responsibility in any bomb threat emergency for initiating
protective measures, conducting and controlling any search
activities, and declaring the termination of the emergency.

10-8.4 The role of the RFF personnel in bomb threat
emergencies should be limited to: (1) assisting occupants
evacuate the aircraft, (2) assume a standby status and re-
main in readiness after evacuation is complete and the air-
craft has been moved to a safe location, and (3) in the event
of a bomb detonation, assume command and control of
anyv rescue aperation or fire incident that results.

10-8.5 The airline, where involved. should have the
responsibility for the safety and well-being of the passengers
and should cooperate and assist the airport police in any
needed scarch of baggage or aircraft.

10-9 Incidents Where Aircraft Fire Warnings Occur.

10-9.1 It 1s often dithiculr for the flight crew to accuratelv
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appraise conditions following actuation of an aircraft fire
warning indicator. Therefore, the aircraft should be
brought to a stop after clearing the runway and before ap-
proaching the terminal. RFF personnel should inspect the
affected arca involved by checking for external evidence
of smoke or heat. If no evidence exists, the aircraft should
continue on to the terminal where a more thorough inspec-
tion can be made.

10-9.2 If there is evidence of fire, immediate access
should be made and the fire extinguished. If this occurs
the aircraft should be shut down and the decision made
as to whether an evacuation of occupants should take place.
Airline maintenance personnel and equipment should be
requested to respond and assist RFF personnel in gaining
access, operate ground power units, and assist with por-
table stairways it needed for evacuation.

10-10 Emergency Landings.

10-10.1  Often. landing gear stuck in the retracted posi-
tion is the result of broken hydraulic lines or loss of elec-
trical power. Spilled hvdraulic fluid can ignite in the wheel
wells due to the presence of electrical shorts, friction sparks
due to a wheels-up landing, or other heat sources. Should
ignition occur. the fire has a tendency to travel up into the
fuselage and can rapidly become a major interior fire. RFF
personnel should take immediate steps to assure the sta-
bilization of this problem even though appearances from
the exterior do not immediately indicate the presence of
fire.

10-10.2 Hydraulic problems on landing aircraft can in-
volve the brake systems, flaps, spoilers, etc. This has a
tendency to lengthen the rollout after touchdown and can
also affect the aiveraft’s directional control. As soon as the
aircraft has touched down and passes each RFF vehicle that
1s standing by, that vehicle should immediately follow the
aircraft and be ready to perform any necessary operation
when it comes to a stop. It is extremely important that all
other airport vehicles and personnel remain clear of the
aircraft, thus permitting RFF vehicles and personnel to
mancuver and position for effective rescue and fire fighting.

10-10.3 At emergencies involving landing gear malfunc-
tions or tire problems, there is alwavs a possibility of the
aircraft veering off the runway after landing and hitting
standby RFF vehicles. It 1s difficult to predict the touch-
down point. Therefore, if there are two or more RFF vehi-
cles available, one vehicle should standby on the opposite
side of the runway, a suitable distance from the edge.

10-11 Aircraft Accidents in the Water.

10-11.1 Where airports are situated adjacent to large
bodies of water, special provisions should be made for RFF
operations in the water. Specialized equipment can include
fire/rescue boats, air-cushion vehicles (ACVY), helicopters,
and coastal patrol boats. In those areas where this type of
equipment 1s not operated by local emergency services, pre-
arrangements should be made for private agencies to re-
spond upon notification. (Appendix C illustrates some typical
water fire/rescue equipment currently in service.)

10-11.2 Manv transport category aircraft not engaged
in intercontinental overwater flights are equipped only with



flotation-type seat cushions as emergency flotation devices.
Survivability of passengers using this equipment is limited.
Survivors are susceptible to hypothermia in water below

70 °F (52 °C), and ingestion of vapors from floating fuel.
Rapid response is extremely important.

10-11.3 In water landing accidents, the possibility of fire
is normally reduced because of the cooling of the heated
surfaces by the water. In situations where fire occurs,
chances of its control and extinguishment are minimal un-
less the accident occurs within close proximity to shore and
extinguishing operations can take place at close range.

10-11.4 Where the distance offshore is within range, fire
hose can sometimes be floated into position by scuba
drivers or boats and used to supplement other means of
fire attack.

10-11.5 The impact of an aircraft into water can rup-
ture fuel tanks and lines. It is reasonable to assume that
fuel is floating on the water surface. Watercraft having ex-
hausts at or above the waterline can present an ignition
hazard and should not enter the area. Advantage should
be taken of wind and water currents when dealing with
floating fuel. Every effort should be made to keep it from
moving into areas where it would be hazardous to rescue
operations. As soon as possible, pockets of fuel should either
be broken up, moved away with large velocity nozzles,
covered with foam, or disposed of by commercial reclaim-
ing enterprises. The local water pollution control agency
can be of assistance during this operation.

10-11.6 If fuel on the water has ignited, approach should
be made from the direction where wind direction and velo-
city, water current, and site accessibility create an advan-
tage. Fire can be moved away from an area by using a
sweeping technique with hose streams. Foam and other ex-
tinguishing agents can be used where practical and
necessary.

10-11.7 Scuba diving units should be dispatched to the
scene of an aircraft accident in the water. Helicopters can
be used to expedite the transportation of divers to the ac-
tual area of the accident. All divers who might be called
for this type of service should be qualified in both scuba
diving and underwater search and recovery techniques.

10-11.8 In all operations where divers are in the water,
standard diver’s flags should be flown and all watercratt
restricted from the diving area.

10-11.9 Victims in the water are more apt to be found
downwind or downstream. Where only the approximate
location of the impact site is known upon arrival, divers
should use standard underwater search patterns marking
the locations of major parts of the aircraft with marker
buoys. If sufficient divers arc not available, dragging opera-
tions should be conducted from surface craft. In no instance
should dragging and diving operations be conducted
simultaneously.

10-11.10 Life sustaining air can remain in large,
submerged, occupied sections of the aircraft. As soon as
practicable. entry by divers should be made carefully ar
the deepest point possible.

__POST AIRCRAFT ACCIDENT PROCEDURES
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10-11.11  Where occupied sections of the aircraft are
found floating, great care should be exercised not to disturb
their buovancy and supplemental floating devices should
be attached. Removal of any occupants should be accom-
plished as smoothly and quickly as possible. Any shift in
weight or lapse in time can result in the section sinking.
Rescuers should use caution so that they are not injured
or trapped should the section capsize or sink.

10-11.12 A command post should be established on an
adjacent shore to facilitate implementation of the airport/
community emergency plan. (See NFPA 424, Airport/Com-
munity Emergency Planning.)

Chapter 11 Post Aircraft Accident Procedures

11-1 General.

11-1.1  Many local statutes stipulate that it is the duty
of the fire department to protect life and property from fire
and to extinguish all destructive fires. They further state
that no person has the right to interfere with or hinder the
fire department in the performance of this responsibility.
In aircraft accidents where the investigation of cause is very
important, cfforts consistent with the duty described above
might involve moving parts and operating controls. When
this must be done, RFF personnel should be prepdrcd to
subsequently advise responsible authorities of the action
they took.

11-1.2  If 1t is necessary to move portions of a damaged
aircraft, cither in rescue operations or fire control, cau-
tion should be taken to avoid changes in the aircraft’s sta-
bility. Undo strain on the airframe can liberate fuel from
damaged tanks, cause collapse or rollover of the fuselage,
or cause greater injurics to trapped occupants.

11-1.3 During the course of the emergency, RFF per-
sonnel should assure that the **no smoking™ rule is rigidly
enforced at the scene of an aircraft accident and that all
nonessential sources of ignition be prohibited in the 1im-
mediate vicinity.

11-1.4 RFF personnel should familiarize themselves with
all regulations relating to movement of aircraft wreckage
and disposition of accident fatalities. (See also Appendix D.)

11-2 Preservation of Evidence.

11-2.1 Following extrication of occupants from an air-
craft, preservation of evidence at the site 1s of vital impor-
tance in determining the probable cause. RFF personnel
should be aware of this requirement and it should be
stressed in training exercises.

11-2.2 RFF personnel should take notice of the condi-
tion and position of the aircraft structure prior to begin-
ning any significant cutting or shifting of any portions of
the wre(kage. If time permits, a photogmphlc record of
initial conditions should be made for later study.

11-2.3  Any aircraft accident area should be roped off and
perimeter security established to prevent the entry of un-
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authorized persons. Persons not actively engaged in opera-
tions should be denied entry into the area. Those persons
inside the controlled area should be fully equipped with
the necessary protective clothing and equipment to carry
out their duties. (See also 5-1.2.)

11-3 Fatalities.

11-3.1 The location of all fatalities in and about the air-
craft wreckage should be clearly identified by the use of
a flag, stake, or other suitable marking and numbered to
coincide with a number securely attached to the body, and
photographed if possible. Triage/medical tags can be used
for this purpose. (See also NFPA 424M, Airport/Community
Emergency Planning.)

11-3.2 Removal of fatalities remaining in an aircraft
wreckage after the fire has been extinguished should be
done only by, or under the direction of, the responsible
medical examiner (coroner). Premature body removal can
interfere with identification and destroy pathological
evidence. If body removal is absolutely necessary to pre-
vent further incineration, the original location and the body
should be photographed, identified with a number, and
the fact reported to investigators.

11-4 Preservation of Mail, Baggage, and Cargo.
11-4.1 The original location of mail sacks, baggage, and
cargo should be observed and this information passed on
to investigators. These items should be protected from fur-
ther damage. If necessary, remove to a safe location such
as the command post.

11-4.2 Postal officials normally extend blanket author-
ity to fire departments to remove mail from aircraft in-
volved in an accident for the purpose of saving as much
of it as possible. After the responding postal official has
been properly identified, the RFF officer can transfer the
custody of the mail.

11-4.3 If it is necessary to remove baggage from an air-
craft involved in an accident, it should be placed in the
custody of airline officials. Under certain circumstances,
customs officials would be granted initial custody. Respon-
sibility for final disposition of baggage belongs to the airline
involved.

11-4.4 Cargo manifests should be reviewed for the
presence of dangerous goods. If present, they should be
examined for leaking containers. If leaks are found, con-
taminant and decontamination procedures should be in-
itiated immediately by qualified personnel. If cargo is
removed from the aircraft, it should be turned over to the
responsible agency.

11-4.5 When personal property such as jewelry, purses,
watches, etc. is found in the area of an aircraft accident,
RFF personnel should not move it but record the location
and notify their commanding officer, who should advise
security personnel of the information. These items and their
locations can be of great value to the medical examiner in
making positive body identifications.

11-5 Flight Data and Cockpit Voice Recorders. Flight

data and cockpit voice recorders are usually located in the
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aft fuselage area of most commercial aircraft. RFF person-
nel should be able to recognize them so that they can be
protected from loss or damage until accident investigators
assume responsibility. Although no attempt should be
made to remove these recorders from the aircraft, as they
may be damaged by such efforts, if failure to remove them
will result in their total loss, recovery should be made. (See
Figure 11-5.)

o

Figure 11-5 A flight data recorder (FDR) and a cockpit voice
recorder (CVR) are shown mounted in an aircraft.

11-6 Defueling Accident Aircraft.

11-6.1 Defueling operations should be done under the
direct supervision of a qualified aircraft fuel systems
specialist. The defueling itself should be performed by
qualified technicians using approved methods. (See NFPA
407, Standard for Aircraft Fuel Servicing, and NFPA 410, Stan-
dard on Aircraft Maintenance.) A standby fire watch should
be provided by RFF personnel during the entire defueling
operation.

11-6.2 To control fuel system leaks prior to completion
of aircraft defueling, fuel cell sealant, clay, or other material
can be used to make mini dams on smooth surfaces to direct
the flow of fuel into containers. Crimping, pegs, and plugs
should also be used where appropriate. It might also be
possible to shovel trenches to direct the fuel to collecting
spots where it can be protected from ignition sources.

11-6.3 During defueling operations, an ignition-free area
with a radius of at least 50 ft (15 m) from the outer edge
of the operating area should be maintained. Persons within
the controlled area should be only those necessary for the
work being done. Open flames, floodlights, ground power
units, and radio transmitters should be prohibited in the
operating area. RFF personnel should also be aware that
their vehicles and equipment can be a source of ignition
and take necessary precautions.

11-6.4 Concurrent operations such as jacking, shifting,
and removing panels should not be conducted during de-
fueling operations. Transfer of fuel during defueling opera-
tions can cause changes in weight distribution, balance,
and stability of the aircraft. Cribbing, blocking, use of air
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bags, and other stabilizing methods and equipment should
be in place, ready for use if needed. Safe access for fueling
vehicles, empty or full, should be provided.

11-6.5 Prior to moving, the interior of the aircraft
wreckage should be well ventilated to remove all flammable
vapors. After removal of the aircraft, ground surfaces
should be thoroughly flushed of any flammable liquids or
debris before permitting normal traffic to resume.

11-7 Aircraft Systems Hazards. RFF personnel should
seek the advice of aircraft systems specialists concerning
items that might present problems during overhaul and sal-
vage operations. Advice can include information regarding
liquid or pressurized systems that need to be bled off prior
to any cutting, bending, or prying around components.

Chapter 12 Air Ambulance Aircraft and
Nonambulatory Passengers

12-1 Air Ambulance Aircraft. If special protection is
requested, the following procedures are recommended for
the assistance to air ambulance aircraft (see Section 5-2, Types
of Emergency Alerts):

(a) Prior to takeoff, one vehicle should follow the air-
craft to the departure runway and stand by until the air-
craft has left the airport ATC area.

(b) Prior to landing, the aircraft captain should report
the number of litter or nonambulatory patients aboard and
request that RFF personnel be alerted.

(c) One or more vehicles, as the situation warrants,
should be strategically positioned for the landing. After the
aircraft lands, at least one vehicle should follow the air-
craft to its parking position and remain there during the
transfer of the patient(s). The normal position for follow-
ing an ambulance aircraft should be aft and off the wingtip
of the off loading side.

(d) If the aircraft is to be refueled, or if it had experi-
enced any difficulty prior to landing or parking, RFF per-
sonnel should stand by the exit with a charged hose line.

(e) If an emergency is declared prior to landing, all
available RFF personnel and equipment should respond
to standby positions. (See Chapter 5.)

12-2 Nonambulatory Passengers Permitted on Sched-
uled Airline Flights. Government regulations and airline
policies permit the carriage of handicapped passengers on
scheduled air carriers. A handicapped passenger is a per-
son who might need the assistance of another person to
expeditiously move to an exit in the event of an emergency.
These people have a disability or condition that could lead

to a significant delay during an emergency evacuation of

an aircraft or could increase the risk of that person being
injured during the evacuation. Handicapped passengers
are categorized as:

(a) Ambulatory. A passenger who is able to board and
deplane the aircraft unassisted and who is able to move
about the aircraft unassisted. This includes the blind, deaf,
mentally retarded, etc.
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(b) Nonambulatory. A passenger who is not able to
board and deplane an aircraft unassisted or who is not able
to move about the aircraft unassisted. The individual air-
line’s policy will dictate the requirement of having a qual-
ified attendant accompany a disabled person on a flight.

Chapter 13 Structural Fire Department Operations

13-1 General.

13-1.1 A prerequisite for the application of information
contained in this chapter is a thorough review of the
preceding chapters. Discussed are recommended proce-
dures using apparatus, equipment, and resources available
to most structural fire departments. Emphasis is placed on
rescue of aircraft occupants.

13-1.2 Fire control is often the means by which this can
be accomplished. Aircraft fuel fires require extinguishing
agents and techniques common to Class B fires. Structural
fire fighters therefore should be trained to effectively com-
bat this type of fire utilizing available equipment and ex-
tinguishing agents. IT IS IMPERATIVE THAT FIRE
DEPARTMENTS LOCATED NEAR AIRPORTS OR
AIRCRAFT FLIGHT PATHS BE THOROUGHLY
FAMILIAR WITH THE RECOMMENDATIONS SET
FORTH IN THIS MANUAL.

13-1.3 The recommendations presented in this chapter
should not be interpreted as an alternative for adequate
airport-based rescue and fire fighting services as outlined
in NFPA 403, Recommended Practice for Aircraft Rescue and Fire
Fighting Services at Airports.

Figure 13-1 On April 4, 1978, a DC-9 with 85 persons onboard
crashed near the small town of New Hope, Georgia. Sixty-two oc-
cupants and nine persons on the ground were killed. Efforts by the
volunteer fire department were credited with saving 23 aircraft oc-
cupants and preventing serious fire loss to several exposures.

13-2 Preplanning and Training.

13-2.1 Fire departments located near airports should
make appropriate arrangements to participate in the air-
port/community emergency plan. The fire department’s
services should also be made available to the airport dur-
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ing anv special events such as air shows or during periods
ot unusually heavy aireraft traffic. Since no community is
nmmune to an aircraft accident. all fire departments should
implement preplanning and training for this tvpe of
incident.

13-2.2  Aran areraft acadent, reamwork is so important
that firc department officers should review preplanning as
the one absolutely indispensible element in aireraft rescue
and fire fichung,

13-2.3  The psvchological factors involved in aircratt
rescue and fire fighting can be successtully overcome only
by realistic preplanning and training. Each fire department
should conduct realistic simulated aircraft fire drills using
the types of extinguishing agents and equipment they ex-
peet to have available. One important training objective
should be to learn the capabilities and limitations of the
department’s preplanned procedures.

13-2.4 T'raining tires should involve aviation grades of
fuel or flammable liquids having similar properties con-
sistent with local environmental regulations. Aircraft fires
should be simulated using discarded aircraft fuselages,
antomobile bodies, oil drums, or other metal shapes.

13-2.4.1  An aggressive attack using hose lines with spray
nozzles, emploving preplanned operating techniques, can
develop the confidence necessary 10 successfully handle
these types of incidents.

13-2.5 The volume of smoke, fire. and intense heat ac-
companying an aircraft fire can appear to be an over-
whelming situation to untrained fire fighters. They might
be reluctant to attack and control the fire with a limited
water supply and conventional equipment for the amount
of time required to complete rescue operations. Experience
has proven that rescues can be accomplished even where
large quantities of spilled aircraft tuel are burning.

13-2.6 Training coordination between military, civil air-
port, and structural fire departients is strongly recom-
mended. FExecution of mutual aid agreements between
these agencies will help assure well-coordinated plans for
rescue and fire fighting. In the United States and Canada,
military air base commanders are urged to make their
training tacilities available to nearby fire departments, par-
ticularly where those departments are likely to be called
upon to assist in rescue and fire fighting operations.

13-2.7 Structural fire department personnel should be
thoroughly familiar with the most efficient response routes
to the airport and the surrounding area. They should know
all the airport’s accesses and entrances to the operational
areas and be provided with any necessary kevs or gate
codes. As a minimum, their training should include infor-
mation relative to items (a) through () in 2-3.4 of this
manual.

13-2.8  Aircraft familiarization is also an important part
of aircraft rescue and fire fighting preplanning. Structural
fire departments should contact the airport fire department
to arrange qualified persons to take fire fighters through
the various aircraft using the airport. When inspecting the
aircraft, the following facts should be noted: lacation of fuel,
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hydraulic oil. lubricating oils, and other storage locations
and capacities; seating arrangements; and emergency exits
and hatches and how they can be opened. Also important
are the locations of batteries. oxvgen storage, and various
svstem shutoffs. {See alse 2-3.3.)

13-2.9 Fire departments should avail themselves of in-
formational charts of all aircraft types using the airport.
Airlines and aircraft manufacturers can provide these
charts that depict most information pertinent to rescue and
fire fighting operatinns. (See also examples of charts in Appen-

dix A

13-3 Aircraft Accident Operations.

13-3.1 When fire departments receive a report that an
aircraft is experiencing an in-flight emergency or that it
1s down in the vicinity. they should immediately alert the
fire forces that could be affected. Fire and police units
should coordinate their efforts. Making use of a police heli-
copter, if available, could help coordinate operations and
serve as a communication link between the fire units and
the control tower.

13-3.2 Size-up begins with the fire department’s first
notification of an incident. Multiple calls from various
sources in the vicinity of the airport should alert fire dis-
patchers of a possible major aircraft accident and warrant
an immediate first alarm response. A multiple unit response
would assure arrival at the scene of at least one unit despite
the likelihood of blocked access due to debris and traffic.
During the 1nitial response, pre-plans should be activated
and all pertinent information should be transmitted to the
responding units.

13-3.3 The following factors are among those that are
important to the size-up process:

{a) Occupant survival is generally limited to accidents
where the fuselage is not severely broken up and a fire has
not vet developed.

{b) Environmental and geographical factors have a ma-

Jor impact on response capability. An accident in a wooded

area during a winter snowstorm presents different problems
than a similar accident on a clear summer afternoon.

(¢) Time of day 1s a factor. An aircraft accident that oc-
curs in a shopping center parking lot has a different life
hazard potential at 4:00 a.m. on Sunday than a similar
event at 4:00 p.m. on Friday.

(d) The magnitude and nature of the aircraft accident
needs to be considered. An aircraft accident in an open
field can set off a major grass or brush fire, but an acci-
dent in a populated area can be more complex. If struc-
tures are involved, their occupancy, construction type, and
stability need to be evaluated. In addition, an assessment
of damage to public utilities and their possible effect on
operations should be made. Becausc of the possibility that
water supply from hydrants might not be available due to
system damage, it is good practice to include water tanks
in the first response.

{e) The nature of the aircraft operation at the time of
the accident is of importance. If a crop dusting aircraft ac-
cident occurs, steps need to be taken to protect emergency
personnel and limit the spread of pesticide contamination.



(1) Aircraft accidents that occur on takeoff usually in-
volve large amounts of fuel. In addition to the tire prob-
lem that could evolve, steps need to be taken to prevent
a fire, or fuel or fuel vapors from entering waterways,
streets, and underground facilities.

13-4 Basic Fire Control.
13-4.1  Specific implementation of basic aircraft fire con-
trol methods should depend upon the fire fighting equip-
ment and types of extinguishing agents available to in-
dividual fire departments.

13-4.2  Always assume that there are survivors of an air-
craft accident until 1t is confirmed otherwisc. In some in-
stances, however. rescue of occupants cannot be accom-
plished because of the remoteness of the accident or the
severity of the impact forces. In such instances fire fighters
should make a thorough search for survivors. protect any
exposures, attack and extinguish the fire, and preserve the
scene until the proper authorities arrive to assume
responsibility.

13-4.3 Fire fighters should be aware that airceraft struc-
tures differ from most other structures in wavs that make
fires more dangerous for the occupants and for themselves.
Aircraft occupants are enclosed in a thin aluminum shell,
and are surrounded by large amounts of fuel with tremen-
dous heat potential. Large aircraft have hollow wall con-
struction with the void filled with blanket-type insulation.
Fire walls and draft stops are nonexistent except for engine,
galley, and cargo bay arcas. These deterrents to fire spread
are not comparahle to fire barriers found in building
construction.

13-4.4 In all large aircraft and in many smaller models,
plumbing, electrical, heating. and cooling services are pro-
vided. Consequently there are aircraft equivalents of pipe
chases, electrical load centers, buss bars, ete. The arcraft
clectrical system should be treated with the same satety pre-
cautions as those used for a tvpical residence.

13-4.5 Most aircraft contain pressure hydraulic reser-
voirs and liquid or gaseous oxygen lines constructed mostly
of aluminum. These, as well as brake lines, will rupture

quickly under fire conditions. Fuel tanks arc interconnected
Jnd fire can propagate through ventilation ducts or mani-
folds. Fire impingement on empty or near empty fuel
spaces often results in a violent rupture of tanks and wings.

13-4.6  Aircraft also differ from other structures in the
critical aspect of stability. Most structures are cubical in
shape and will collapse in place. Aircraft are cylindrical,
conical, and usually on wheels. Therefore, movement, such
as tilting and rotation effects, should be considered. Guy
lines. chocks, air bags, and cribbing should be required
when working around damaged aircraft. Current modern
atreraft can weigh 800,000 1h (363200 kg) or more and have
a height greater than a five-story building.

13-5 Accidents without Fire.

13-5.1 When an aircraft accident occurs without fire, the
following fire prevention procedures should be initated.
Hose lines should always be laid out and charged. Any
spilled fuel should be covered with foam. Ignition sources
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such as hot aircraft components or energized electrical cir-
cuits should be eliminated. When moving wreckage, care
should be taken to avoid causing sparks.

13-5.2  When foam is not avalable, water spray can be
used to cool hot aireraft components and to move fuel awayv
trom the fuselage. However, washing tuel awayv with water
requires that special attention be given to exposures, low
arcas, and drains where fuel and vapors can flow. The fucel
should be directed to an area of containment free from ig-
nition sources where 1t can later be safely removed.

13-6 Accidents with Fire.

13-6.1 The location of survivors and the sources of heat
or flame impingement against the aircraft will determine
where hose streams should be applied first. Fire fighters
should keep in mind that the heat input into the occupied
portion will be reduced if the surfaces of the {uselage ex-
posed to flame or heat can be kept wet. If the fire has
penetrated the fuselage, a direct internal attack should be
initiated. Care should be taken to see that water runotf does
not causc the fire to spread.

13-6.2 Normally, hose streams should be directed along
the fuselage and efforts concentrated on driving the flames
outward, allowing occupants to escape and permitting en-
try by fire fighters for rescue operations. The fuselage and
fuel tank areas should be kept cool. It might be necessary
to create an escape path from an exit point by “‘sweep-
ing’’ fire out of the area with spray streams. Once an escape
path has been established it should be maintained for
evacuating occupants and fire fighters performing rescue.

13-6.3 All available hose lines should attack the fire from
the same general direction. If crews are operating on op-
posite sides of the fuselage, they should be cautious not
to push the fire toward each other. Because prompt action
ts necessary to effect rescue, the first hose line in opera-
tion should be advanced immediately to keep the fuselage
cool.

13-6.4 For aircraft rescue and fire fighting, there are too
many variables to establish hard and fast rules regarding
use of equipment. Spray streams are normally more effec-
tive than straight streams in applying water or foam and
afford much more personal protection.

13-6.5 The number of hose lines and quantity of water
will be determined by the availability of the water, equip-
ment, and personnel. Immediately upon arrival, all de-
ployed hose lines should be charged regardless of the fire
situation. This cannot be overemphasized.

13-7 Fire Fighting with Water.

13-7.1 Ifan aircraft accident occurs in a remote area with
limited water available on responding apparatus, a sup-
plemental source of water should be established. The use
of tank vehicles to shuttle water between the nearest water
source and the accident site should be considered.

13-7.2  When using water to combat flammable liquid
fires, spray nozzles, operating at approximately 100 psi
(689 kPa), should be used. Spray patterns, on initial ap-
proach to the fire, should be set at a wide angle momen-
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tarily to reduce the heat and flame, then reduced to 30
degrees to attack the fire. The best technique is to sweep
the flame off the surface of the fuel by maintaining the lower
portion of the spray pattern at the lowest level of the flame.
This action also tends to cool the fuel surface and reduce
vaporization. However, because there is no vapor seal pro-
vided, as when foam is used, chances for re-ignition re-
main and fire fighters should take the necessary precau-
tions to prevent this occurrence. (See Section 13-5.) Addi-
tional hose lines, used exclusively for the protection of
rescue and fire fighting personnel, are encouraged.

13-7.3 Runoff from water streams can cause the spread
of fire to exposures. Straight streams should be used when
the heat is too intense to approach initially with spray
streams, or the objective is to wash the burning liquid away
from the fuselage to an area where there is no exposure.

13-7.4 Trained fire fighters employing proper operating
techniques can accomplish a successful rescue operation
at an aircraft accident with a limited amount of water if
all efforts concentrate on establishing a fire-free evacua-
tion path. Efforts to save the aircraft hull or exposures may
have to be delayed until additional resources arrive.

13-7.5 Addition of a wetting agent might increase the
effectiveness of available water; however, certain wet water
additives can destroy some foams. Compatibility of the
agents should be checked prior to their use.

13-7.6 Approved portable dry chemical, foam, or halon
extinguishers can be used to supplement the primary at-
tack with hose streams. These agents are particularly ef-
fective on localized fires or in areas that cannot be readily
reached by hose streams. In some instances, bulk supplies
of dry chemical, foam, or halon are made available to fire
departments on an emergency basis. This resource should
be considered when preplanning for aircraft accidents.

13-7.7 The technique of using multiple spray nozzles
with overlapping 30-degree patterns creates a continuous
curtain of water spray. They should be advanced directly
to the aircraft, parallel to the fuselage from either the nose
or tail section, dependent on wind direction. This pro-
cedure will open an area for evacuation and rescue. If possi-
ble, hose lines should be advanced with the wind at the
fire fighters’ backs as greater reach is possible with the spray
streams and less heat is experienced. Progress and stream
effectiveness can be monitored more easily from upwind
with the smoke moving away. If there is an adequate water
supply, a large spray nozzle attached to a deck gun or a
portable deluge set can be used to keep the fuselage and
fuel tank areas cool.

13-7.8 Protection of exposed property should be con-
sidered whether fire exists or not. In addition to structures,
exposure protection plans should include drains, sewers,
waterways, power lines, and other properties where a flow-
ing fire or unignited fuel could cause fire extension or con-
tamination. Public utility authorities should be notified of
any involvement affecting facilities under their control.
Master streams from deluge sets, deck guns, or ladder pipes
can be used to protect exposures if water supplies are
adequate.
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Figure 13-7 Photo shows a variety of typical spray nozzles currently

used by structural fire departments. All have the feature of adjustable

spray patterns and straight stream settings. Some also have variable

flow settings. Most fire chiefs agree that a nozzle setting of 30 degrees

provides the best pattern for fighting flammable liquid fires with either
water, AFFF, or FFFP solutions.

13-8 Fire Fighting Foam.

13-8.1 Aqueous film forming foam (AFFF), film form-
ing fluoroprotein foam (FFFP), or protein foam concen-
trates properly proportioned into fresh water are more ef-
fective than just water on flammable liquid fires.

13-8.2 Techniques for the application of foam vary with
the type used. Protein and fluoroprotein foam solutions
should be applied with an aspirating foam nozzle at a pres-
sure of 100 psi (689 kPa). A constant flow from the nozzle
should be maintained to assure an even pickup of the con-
centrate. The proper operating pressure should be main-
tained during the entire foam application for effective
results. AFFF and FFFP can be applied using either an
aspirating foam nozzle or a conventional spray nozzle
operating at 100 psi (689 kPa).

13-8.3 A foam/water solution using protein, fluoropro-
tein, or AFFF can be made up in the water tank of a struc-
tural fire fighting apparatus for direct foam application
through hose lines equipped with appropriate nozzles. After
draining the appropriate amount of water from the tank,
add the required amount of foam-liquid concentrate. Mix
the solution by opening the ‘‘tank to pump’’ valve and
place the pump in gear; open the ‘‘tank fill’” valve slightly
and circulate the solution through the pump and tank to
assure a good mix. After use, any unused solution should
be drained and the entire water system should be well
flushed before refilling the water tank for regular use.

13-8.4 Some fire departments have purchased combined
agent vehicles for special purposes, such as vehicle accidents
and flammable liquid spills. Such combined agent vehicles
are a valuable tool for the initial response to an aircraft
accident.

13-9 Vehicles. Fire fighting apparatus designed and in-
tended for use on paved surfaces should not be used for
cross-country travel. Extended hose lines from a position
on a hard road surface should be used rather than risking
immobilization. Once a vehicle has become immobilized
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it could not be moved if it became endangered by a devel-
oping fire situation. It can also block or delay other
cmergeney vehicles responding to the site.

13-10 Post Accident Procedures.  Fire department per-
sonnel should be familiar with the mformation contained
in Chapter 11 and Appendix D of this manual.

Chapter 14 Referenced Publications

14-1  The tollowing documents or portions thereof are
referenced within this manual and should be considered
part of the recommendations of this document. The edi-
tion indicated for each reference is the current edition as
of the date of the NFPA issuance of this documecent.

14-1.1 NFPA Publications. National Fire Protection
Association. Battervmarch Park, Quincy, MNMA 02269,

NFPA 403-1988. Recommended Practice for Aircraft Rescue
and Fire Fighting Services at Airports

NEFPA 107-1985. Standard for Aircraft Fuel Servicing

NFPA +10-1989. Standard on Aircraft Maintenance

NEFPA $14-1984, Standard for Awrcraft Rescue and Fire
Fughting Vehicles

NFPA 422N1-1989, Manual for Aireraft Fire and Explosion
Investigators

NFPA $24M-1986, Manual for Airport/Community Emer-
gency Planning

NFPA 1003-1987, Standard for Airport Fire Fighter Profes-

stonal Qualifications.

14-1.2 Other Publications.

14-1.2.1 ICAO Publications. International standards
and recommended practices are promulgated by the Inter-
national Civil Aviation Organization, 1000 Sherbrooke
Street West, Montreal, Quebec Canada H3A-2R2.

International Standards and Recommended Practices: Acro-
dromes (Annes 14), 8th Edition. March 1983

Airport Services Alanual. Part [: Rescue and Fire Fighting,
Second Editon, 1984

Arrport Services Manual. Part 70 Airport Emergency Plan-
ning. First Edition, 1980

Emergency Response Guidance for Aircraft Incidents Involving
Dangerous Gonds. First Edition, March 1987,

14-1.2.2 US Government Publications. Superinten-
dent of Documents, US Government Printing Office,
Washington, DC 20402.

14-1.2.2.1 F4R Part 139.  Part 139 1s sold on a subscrip-
tion basis by the Superintendent of Documents. Subscribers
will receive changes to this Part automaucally.

14-1.2.2.2 Federal Aviation Administration Publica-
tions. Available from Department of Transportation,
Distribution Unit, M-494.3, Washington, DC 20590.

Adeisory Crreulars. This listing 1s hmited to those free
advisory circulars relating to aircraft rescue and fire fighting
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services. For a complete listing of FAA advisory circulars,
write to the address above and request a copy of the latest
“Advisory Circular Checklist and Status of Other FAA
Publications.”” This checklist is also published periodically
in the Federal Register.

150/5200-12A, Fire Department Responsibility in Protecting
Evidence at the Scene of an Aureraft Accident (4-8-85) (AAS-100).
Furnishes general guidance for airport employees, airport
management, and other personnel responsible for fire fight-
ing and rescue operations, at the scene of an aircraft acci-
dent, on the proper presentation of evidence.

150/5200-15C, Announcement of Availability — Inter-
national Fire Service Training Association’s Manual 206,
Aireraft Fire Protection and Rescue Procedures (Second Edition,
1978) (8-26-82) (AAS-100). Explains the nature of the
manual and tells how it can be obtained.

130/5200-18A. Airport Safety Self-Inspection (12-18-85)
(AAS-310). Suggests functional responsibility, procedures,
a checklist, and schedule for an airport safety self-
inspection.

150/5200-21A, Announcing the Availability of U.S. Air
Force Technical Order (T.0O. 00-105E-9) Adircraft Emergency
Rescue Information (2-24-81) (AAS-100). Explains the nature
of the Technical Order and tells how it can be obtained.

13075210-2A, Adirport Emergency Medical Facilities and Ser-
vices (11-27-84) (AAS-300). Provides information and ad-
vice so that airports may take specific voluntary preplan-
ning actions to assure at least minimum first aid and
medical readiness appropriate to the size of the airport in
terms of permanent and transient personnel.

150/5210-58, Painting. Marking, and Lighting of Vehicles
Ulsed on an Awrport (7-11-86) (AAA-120). Provides guidance,
specifications, and standards. in the interest of airport per-
sonnel safetv and operational efficiency, for painting. mark-
ing. and lighting of vehicles operating in the airport air
operations areas.

150/5210-6C., Aircraft Fire and Rescue Facilities and Ex-
tinguishing Agents (1-28-85) {AAS-100). Outlines scales of
protection consilered as the recommended level compared
with the minimum level in Federal Aviation Regulation
Part 139.49 and tells how these levels were established from
test and experience data.

130/5210-78, Aircraft Fire and Rescue Communications
(3-30-84) (AAS-120). Provides guidance and information
for planning and implementing an airport communications
system for airport fire and rescue service.

150/5210-13, Water Rescue Plans. Facilities, and Equipment
(5-4-72) (AAS-300). Suggests planning procedures, facili-
ties, and equipment to effectively perform rescue opera-
tions when an aircraft lands in a body of water, swamp,
or tidal arca where normal aireraft fire fighting and rescue
service vehicles are unable to reach the accident scene.

150.5210-14, Airport Fire and Rescur Personnel Protective
Clothing (3-12-86) (AAS-100). Developed to assist airport
management in the development of local procurement spec-
ifications for an acceptable. cost-effective proximity suit for
use in aircraft rescue and fire fighting operations.

+ 4 150/5210-15, Airport Rescur and Fire Fighting Station
Building Devign (7-30-87) (AAS-100). Provides standards
and guidance for planning, designing, and constructing
and airport rescue and fire fighting station.

150:3220-4A. Water Supply Systems for Aircraft Fire and
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Rescue Protection (12-11-85) (AAS-120). Provides guidance
for the water source selection and standards for a water
distribution system designed to support aircraft rescue and
fire fighting (ARF) service operations on airports.

150/5220-9, Aircraft Arresting Systems for Joint Civil/Military
Azrports (4-6-70) (AAS-300). Updates existing policy and
describes and illustrates the various types of military air-
craft emergency arresting systems that are now installed
at various joint civil/military airports. It also informs users
of criteria concerning installations of such systems at joint
civil/military airports.

150/5220-10, Guide Specification for Water/Foam Type Air-
craft Fire and Rescue Trucks (5-26-72) (Consolidated reprint
incorporates changes 1 and 2) (AAS-100). Assists airport
management in the development of local procurement
specifications.

150/5220-14A, Airport Fire and Rescue Vehicle Specification
Guide (2-25-85) (AAS-100). Assists airport management in
the development of local procurement specifications.

150/5230-4, Aircraft Fuel Storage, Handling, and Dispensing
on Airports (8-27-82) (AAS-300). Provides information on
aviation fuel deliveries to airport storage and the handling,
cleaning, and dispensing of fuel into aircraft.

150/5230-4, Chg. 1 (2-20-86).

++150/5230-4, Chg. 2 (7-1-87).

150/5280-1, Atrport Operations Manual (6-16-72)
(AAS-310). Sets forth guidelines to assist airport operators

in developing an Airport Operations Manual in compliance
with the requirements of FAR Part 139.

150/5280-1, Chg. 1 (3-24-81).

150/5280-3, Fire Fighting Exemptions Under the 1976 Amend-
ment to the Federal Aviation Act (2-4-77) (AAS-100). Outlines
the type of information that may be used as justification
in supporting petitions for exemption from a portion or
all of the fire fighting and rescue requirements of Part 139.

+ + 150/5325-5C, Aircraft Data (6-29-87) (AAS-100). Pre-
sents a listing of principal aircraft weights and dimensions
which affect airport facility design. It is to be used for
guidance in airport development. Data presented are for
common civil aircraft and those military aircraft which fre-
quently utilize civil facilities.

150/5340-1E, Marking of Paved Areas on Airports (11-4-80)
(AAS-200). Describes standards for marking paved run-
ways, taxiways, closed and/or hazardous areas on airports.

150/5340-18B, Standards for Airport Sign Systems (8-21-84)
(AAS-200). Contains the Federal Aviation Administration
standards for use on airports.

150/5355-1A, International Signs to Facilitate Passengers Using
Airports (11-3-71) (AAS-100). Informs airport authorities
of the desirability to provide international signs and dia-
grammatic maps within terminal buildings and of the need
of clearly marked road signs for airports.

150/5355-2, Fallout Shelters in Terminal Buildings (4-1-69)
(AAS-100). Furnishes guidance for the planning and design
of fallout shelters in airport terminal buildings.

150/5360-12, Airport Sigming and Graphics (12-23-85)
(AAS-110). Provides guidance on airport related signs and
graphics.

150/5370-2C, Operational Safety on Airports During Construc-
tion (5-31-84) (AAS-300). Concerning operational safety
on airports with special emphasis on safety during periods
of construction activity, to assist airport operators in com-
plying with Part 139.
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150/5380-5A, Debris Hazards at Civil Airports (2-25-81)
(AAS-100). Discusses problems of debris at airports, gives
information on foreign objects, and tells how to eliminate
such objects from operational areas.

14-1.2.2.3 Research and Special Programs Administra-
tion Materials Transportation Bureau. Request for sin-
gle free copy for emergency service organizations may be
addressed to: US Department of Transportation, Materials
Transportation Bureau, Attention: DMT-11, Washington,
DC 20590.

Guidebook for Hazardous Materials Incidents (1984 Emer-
gency Response Guidebook), DOT P 5800.3.

14-1.2.2.4 United States Military Publications.

Air Force: Technical Manual 00-105E-9, Aircraft Emer-
gency (Fire Protection Information), available from HQ WR-
ALC (MMEOTD), Robbins AFB, GA 31093.

Navy and Marine: NAVAIR 00-80R-14, Aircraft Fire
Fighting and Rescue Manual for US Naval and Marine Air Sta-
tions and Facilities, available from Naval Air Technical Ser-
vices Facility, 700 Robins Avenue, Philadelphia, PA
19111.

Army: Technical Manual 5-315, available from Superin-
tendent of Public Documents, Public Documents Depart-
ment, US Government Printing Office, Washington, DC
20402.

14-1.2.3 Miscellaneous.

ASTM E380-1986, Standard for Metric Practice, American
Society for Testing and Materals, 1916 Race Street, Phil-
adelphia, PA 19103.

Advanced Techniques in Impact Protection and Emergency Egress
from Air Transport Aircraft, R. G. Snyder Report, HEARD-
AG 221, National Transportation Safety Board Accident
Reports.

Appendix A Civil Aircraft Data for Rescue and
Fire Fighting Personnel

This Appendix is not a part of the recommendations of this NFPA document,
but is included for information purposes only.

A-1 Aircraft Familiarization.

A-1.1 This Appendix contains information and data on
representative air carrier aircraft which are in common cur-
rent usage. The purpose 1s to provide essential informa-
tion needed to assess the true nature of the specialized prob-
lems involved in performing effective aircraft rescue and
fire fighting services.

A-1.2 It is strongly emphasized that aircraft orientation
inspections be conducted for aircraft rescue and fire fighting
personnel on each of the aircraft in service at the airport
to which they are assigned. Aircraft familiarization is essen-
tial as a basis for realistic training and effective operational
techniques.

A-2 Aircraft Access Points — Fire Hazard Zones and
Interior Fuselage Arrangements. The following charts
depict typical aircraft exits, hazardous locations, interior
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fuselage arrangements, and methods by which rescue and
fire fighting personnel can make entry into an aircraft:

Figure A-1
Figure A-2
Figure A-3
Figure A-4
Figure A-5

A-3 Crash Crew Charts.

Normal aircraft exit points
Typical window exits

Preferred forcible entry locations
Fire hazard zones

Typical aircraft interior fuselage
arrangement.

The following list of charts

identifies specific information relative to various aircraft
currently in use as commercial carriers:

Figure A-6
Figure A-7
Figure A-8
Figure A-9

Figure A-10
Figure A-11

Bell 206L helicopter
Boeing 707

Boeing 727

Boeing 737

Boeing 747

Boeing 747 SP

181’. LOCATE AND TRY
TO GAIN ACCESS
AT NORMAL DOORS

NOTE

This chart iflustrates basic prin-
ciples to speed evacuation and
rescue of occupants. Investigate
special features of aircraft oper.
ated st your airport.

Figure A-12
Figure A-13
Figure A-14
Figure A-15
Figure A-16
Figure A-17
Figure A-18
Figure A-19
Figure A-20
Figure A-21
Figure A-22
Figure A-23
Figure A-24
Figure A-25
Figure A-26
Figure A-27
Figure A-28
Figure A-29
Figure A-30

Boeing 757

Boeing 767 ‘“Wide Body”’
Canadair CL-44D4 (cargo/passenger)
CC115 Bulffalo

CC117 Falcon

Concorde

DeHaviland Dash 7
DeHaviland Twin Otter
Douglas DC-3

Douglas DC-4

Douglas DC-8

Douglas DC-9

McDonnell Douglas MD-80
Douglas DC-10 ““Wide Body”’
Fairchild F-27

Lockheed L-1011 ““Wide Body”’
Short Dash 80

A-300 Air Bus ‘“Wide Body”’
Shorts SD 3.60.

@ Pull “T" handle.

3. Rsise
canopy.

Some sircraft  have emaer
gency siide ascapes at main
doors. Some slides must be
haid  at nd Jevel —
others are self-inflatadle,
Passengers should jump into
slide.

VIS

Dn \No—

-
{
\
\
1
\
1
1
[}
[}
1
[
!
!
[]
1]
]
-

3 Some doors
€ push In and
) siide 3t —
others pull out
2 snd  gwing o
‘werd,
o~

Figure A-1

Highlights of principal points of access to typical

transport aircraft.
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PND. LOCATE AND TR
TO oPERATE T
WINDOW ExiTs

8ome emargonc:
window axity 'uv:
knotted ropes to aid
svacustion.

Out
é(z) NOTE
Pull Down

Emergency window locations vary.

Location

¢an be reco

Some Pt v outline of jint betw:e':u:nt::
type red handia — (1) and fuselage and by marking of
Pull out (2) pull down release devices similar to thoge

and rotate wh .
Other omer. pumu._“ e still shown. Investigate special fea.

&ency windows tures of aircraft,
Operats like this
N\ /———>or ths
e

ha. | Pun (—"6/ <

EMERGENCY Ex T

Some windows have pet
EMERGENCY £x)¢ p‘s:._mm""'""""’ tons to push,

COwS  have bary
to lift and pull — then push,

Figure A-2 Wir_ldow exits on typical transport aircraft. Method of
operation and routes of evacuation are shown.

RD AS LAST RESORT
MAKE FORCIBLE ENTRY

>

Pressure bulkhead locat:
ed here. Do not attempt
forcible entry aft of this
point. (If tall assembly
broken off accass may be
possible through bulkhead
hatch.)

PREFERRED FORCIBLE ENTRY LOCATIONS

NOT
This chart illustrates basic principles to spaed
evacuation and rescue of occupants. Investl
gate special features of aircraft operated at
your airport.

1. Force normal or emergency doors or windows if possibie.
2. Saw or cut in at or between windows above seat arm level
and below the hat rack or on either side of center line of
top fuselage section (some aircraft marked in this area for
“cut-in" as below). Remember when cutting-in, occupants
may be exposed to injury from cutting tools. Other areas
liable 1o be blocked by internal obstructions.

DE®SECE 00 EEE®
Hs — 5

3. Saw or cut in at locations marked on some aircraft with
red or yellow corner marks and/or words: “cut here".

Figure A-3  Preferred forcible entry locations for typical transport
aircraft.
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APPENDIX A 402M-41

ALWAYS KNOW THE PRINCIPAL FIRE HAZARD
ZONES IN CIVIL AIRCRAFT

Q@ Fue! tanks normally in
wings — some run thru
fuselage — others all
outboard of inboard en-
gines. Fue! tanks are
interconnected and
have cross-feed valves.
Tank vents are nor-
mally at trailing edge
of wing.

NOTE

This chart illustrates principal
hazards only and shows features
common to most aircraft. Inves.
tigate special features of aircraft
operated at your airport.

B Ol tanks normally in

nacelles behind engine © Batteries normally located forward
firewall — some for- as shown and marked on exterior —
ward of firewall. disconnect if no fire after crash.

Some located in nose wheel well.
Quick disconnect fittings normally

are provided. @ Hydraulic fluid reservoirs

@ Gasoline combustion heaters alter- located alternately in fu-
nately located in wings, fuselage selage forward or near
or tail. wing root.

Figure A-4 Principal fire hazard zones on typical reciprocating
engine-type transport aircraft.

TOILET
REAR
PANTRY UNITS PASSENGER
[Sen 202¢] COMPARTMENT
SERVICING
DOOR W A4 .
EMERGENCY N -

FREIGHT LOADING
HOLDS DOORS

——r——
FORWARD REAR

LOADING

EXIT '
WINDOWS

(/7" coaT space

CENTER
EMERGENCY
TOILETS RNOEXT
FORWARD =
SERVICING PASSENGER \ LIFE JACKETS
DOOR 5
LIFECOMPARTMENT y REAR VESTIBULE
FORWARD ‘ \»> . f‘
BAR UNIT 7 mf\
FLIGHT DECK L\

ACCESS DOOR

) [ RETRACTING
) 9 =
FLIGHT N\ AN

STAIRS

CENTER
PASSENGER COMPARTMENT

FORWARD COAT SPACE
VESTIBULE

: /./“\\
il

"/ ‘\:

RETRACTING STAIRS VG 358 A

T

Figure A-5 Typical interior arrangement of transport aircraft.
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402M-42 AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONS

® TO GAIN ENTRANCE TO CABIN, SLIDE OR
BREAK EITHER CABIN DOOR WINDOW

® IF CABIN DOOR OR CARGO PASSENGER
DOOR FAILS TO OPEN, BREAK WINDOWS
OR WINDSHIELD

ENGINE
OIL TANK [/

HYDRAULIC
RESERVOIR

FUEL TANKS (3)
DOOR

CABIN DOOR
TWO PLACES

Figure A-6 Bell 206L helicopter.

CARGO-PASSENGER
TWO PLACES

BOEING 707-T00 & 200

EMERGENCY RESCUE ACCESS

**CHOP OUT'* AREA EACH SIDE OF AIRPLANE

21

e OPEN 4 2 [———(NOT MARKED ON ALL AIRPLANES}—=—1
5 (1
D e ﬁ

L7523 ¥° BAND OF

AROUND AL

L! FT 10 IN.{FLOOR LEVEL TO GROUND.

6 FT 1/2IN. (FLOOR LEVEL TO GROUND, —J
WHEELS EXTENDED)

WHEELS RETRACTED}

CONTRAS
L DOORS, Wi
HATCHES OPERABLE FROM
OUTSIDE THE AIRCRAFY

USIF C-IF78

TING COLOR
INDOWS AND

EMERGENCY OVERWING AIRPLANE CROSS SECTION

2 GALLEY DOOR
EXIT HATCHES PUSH PANEL

EXTERNAL

3

4 ENTRY DOOR
EXTERNAL HANDLE

WS
D -~ [~,~
.o AN
- \/ ;“1’ AN
/ \ —
/ —
[
70 GPEN DOOR
1 PULL MHANDLE OUTWARD
AND ROTATE COUNTER-

CLOCKWISE
2. PULL DOOR QUTWARD

0

.
VA=

\,_ /\-/
~__ &

TO OPEN HATCH
1. PUSH IN PANEL
2 PUSH HATCH INWARD

“CHOP QUT"
AREAS

S
L

TO OPEN DOOR

1. PULL HANDLE GUTWARD
AND ROTATE CLOCKWISE

2 PULL DOOR OUTWARD

PASSENGER AND SERVICE DOORS, CHUTE
MAY AUTOMATICALLY DEPLOY WHEN
DOORS ARE GPENED FROM OUTSIDE.

WARNING:

Figure A-7 Boeing 707.

1989 Edition

NOTE

“CHOP OUT” AREAS RE-
QUIRE METAL CUTTING
PORTABLE POWER EQUIP-
MENT. BECAUSE OF TYPE
Of STRUCTURE AND POS-
SIBLE INJURY TO PERSON:
NEL_WITHIN, IT 1S RECOM-
MENDED THAT MAJOR
EFFORT 10 GAIN ACCESS
B8E DIRECTED TO HATCH-
€S AND S. URGEN-
CY OF SITUATION WILL
DICTATE NECESSITY FOR
“CHOP QUT ~"



APPENDIX A 402M-43

EMERGENCY RESCUE ACCESS BOEING 727 I00-200

2 FWD ENTRY
DOOR

5 FT 8N

5 AFT EXIT DOOR
BOTH SIDES {200}

3 GALLEY DOOR, RIGHT
SIDE (MOVED FORWARD

“CHQP OUT"
AREAS
“CHOP OUT"
AREAsl
2! ooooooooooooog| E / % naoood
]
/

(FLOOR LEVEL TO GROUND,
WHEELS RETRACTED)

S FT 1IN

(FLOOR LEVEL TO GROUND,
WHEELS EXTENDED}

4 OVERWING ESCAPE HATCHES
{BOTH SIDES OF AIRPLANE}

— AFT ENTRY
DOOR

(OPENS FROM INSIDE
OF THE AFTSTAIRS AREA
Aurstair must tirnt ba lowared)

AFT AIRSTAIR

AFT AIRSTAIR EXTEAIOR
CONTAOL PANEL (RIGHT

SIDE OF AIRPLANE) OPER-
ATING INSTRUGTIONS ON
ACCESS PANEL

NOTE

“CHOP OUT” AREAS REQUIRE METAL CUT-

TING PORTABLE POWER EQUIPMENT. BE-

CAUSE OF TYPE OF STRUCTURE AND POS-
SIBLE INJURY TO PERSONNEL WITHIN, IT

RECOMMENDED THAT MAJOR EFFORT_TQ
GAIN ACCESS, BE DIRECTED TO HATCHES

AND DOORS. URGENCY OF SITUATION WILt

DICTATE NECESSITY FOR “CHOP QUT.”

it

2" WIDE BAND OF CONTRAST-
ING COLOR INDICATING ALL
DOORS, HATCHES AND
WINDOWS EXTEANALLY OP-
ERABLE, (SEE NOTE)

AIRPLANE CROSS SECTION

< CHOP OUT” AREAS 7
. 38
-
&

15

* NEW INTERIOR HAS
STOWAGE BINS

1 PILOTS’ SLIDING
WINDOWS

{RH AND LH} {CARGO AIRPLANES}
{RH ONLY) (PASSENGER AIRPLANES!

Frew

TO OPEN WINDOWS FAGM
QUTSIDE
1 PUSH IN EXTERNAL ACCESS

DOOR

2 PULL EXTERNAL RELEASE
HANDLE

3. SLIDE WINDOW OPEN

s
e, e |
K . - -
4\

FWD ENTRY DOOR
EXTERNAL HANDLE

MID/FWD GALLEY
DOOR EXTERNAL
HANDLE

¢ .

2 3

pal -~
L\SJ/.\\‘Q\ —
\‘j\QF/, ;\\
Sy

t

, //
TO OPEN DOOR
1 PULL HANDLE QUTWARD AND

ROTATE COUNTERCLOCKWISE
2 PULL DOOR OUTWARD

TO OPEN DOOR

1 PULL HANDLE OUTWARD
AND ROTATE CLOGKWISE

2 PULL DOOR GUTWARD

WARNING:

PASSENGER AND SERVICE DOORS, CHUTE
MAY AUTOMATICALLY DEPLOY WHEN
DOORS ARE OPENED FROM QUTSIDE

EMERGENCY OVER-
WING EXIT HATCHES
PUSH PANEL

4

TO OPEN HATCH

1 PUSH IN PANEL

2, PUSH HATCH INWARD
AND LIFT UP

Figure A-8 Boeing 727.

EMERGENCY RESCUE ACCESS

8 FT 6 IN (FLOOR LEVEL FO GROUND,

WHEELS EXTENDED]

5 FT {FLOOR LEVEL TO GROUND,
WHEELS RETRACTED)

FWD SERVICE DOOR OVERWING ESCAPE MATCHES
{BOTH SIDES OF AIRPLANE)
FWD ENTRY DOOR

“CHOP OUT” AREAS “CHOP OUT” AREAS

AFT EXIT DOORS
EXTERNAL HANDLE
(200)

5

TO OPEN DOOR

1. PULL OUTWARD LOWER END
OF HANDLE AND ROTATE
FORWARD

2 PULL DQOR QUTWARD

BOFING 737 100 -S00-200L

I)

AFT SERVICE DOOR

AFT SERVICE DOOR

l— CHOPOUT AREA LOCATED
BETWEEN WING FRONT
SPAR AND ESCAPE HATCH
(THREE BAYS) BELOW
WINDOWS AND ABOVE
FLOORS

USaAr -39

YA 2 WIDE BAND OF CONTRAST-
ING COLOA INDICATING ALL
DOORS, HATCHES AND
WINDOWS EXTERNALLY OP-
ERABLE {SEE NOTE}

NOTE

“CHOP QUT" AREAS RE-
QUIRE METAL CUTTING
PORTABLE POWER EQUIP-
MENT., BECAUSE OF TYPE
OF STRUCTURE AND POS-
SIBLE INJURY TO PERSON-
N T IS RECOM-
MENDED THAT MAJOR
EFFORT TO GAIN ACCESS
BE_DIRECTED TO HATCH-
ES AND DOORS. URGENCY
OF SITUATION WiLL DIC-
TATE NECESSITY FOR
“CHOP QUT.”

{1 PILOTS’ SLIDING
WINDOWS

{RH AND LH} [CARGO AIRPLANES)
{RAH ONLY} (PASSENGER AIRPLANES}

Frcv
Twc o

TO OPEN WINDOWS FROM
QUTSIDE

PUSH IN EXTERNAL ACCESS
DOOR

~

PULL EXTERNAL RELEASE
HMANDLE
SLIDE WINDOW OPEN

w

FWD AND AFT ENTRY
DOOR EXTERNAL
HANDLE

FWD AND AFT
SERVICE DOOR
EXTERNAL HANDLE

TO OPEN DOOR

1 PULL HANDLE OUTWARD
2 ROTATE CLOCKWISE

3 PULL DOOR OUTWARD

TO OPEN DOOR

1 PULL HANDLE OUTWARD

2. ROTATE COUNTERCLOCKWISE
3 PULL DOOR OUTWARD

PASSENGER AND SERVICE DOORS, CHUTE
MAY AUTOMATICALLY DEPLOY WHEN
DOORS ARE OPENED FROM OUTSIDE

WARNING:

Figure A-9 Boeing 737.

EMERGENCY OVERWING
EXIT HATCHES

PUSH PANEL
P (\\§ ~—
’ | 6 A
>~

TO OPEN MATCH
1 PUSH IN PANEL
2, PUSH HATCH INWARD & UPWARD

5 AIRPLANE CROSS
SECTION

< “CHOP QUT” AREAS

* NEW INTERIOR HAS
STOWAGE COMPARTMENTS

1989 Edition
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AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONS

EMERGENCY RESCUE ACCESS

B EINES 7Y - TPT & Z8
Y SAAF £- B & &

DOOR 4L DEACTIVATED

CREW DOOR HANDLE:
20 FT. 4 IN. (WHEELS RETRACTED)
27 FT. (WHEELS EXTENDED)

3

ESCAPE HATCH

25 FT. 10 IN {WHEELS
AETRACTED} £

2 FT. (WHEELS EXTENDED)

“CHOP OUT” AREAS EACH SIDE OF AIRPLANE

(NOT MARKED ON ALL AIRPLANES)

{USAF E4A & B)

1
ol
pussny
=1

N
Li

CONTROL CABIN/LOUNGE FLOOR

LEVEL TO GROUND:

18 FT 4 IN {WHEELS RETRACTED)
24 FT 6 IN (WHEELS EXTENDED)

ENTRY DOOR HANDLE
13 FT. (WHEELS RETRACTED)
19 FT 2 IN {WHEELS EXT)

APU EMERGENCY CONTROL
PANEL LOCATED ON RIGHT
INBOARD MAIN LANDING GEAR
BULKHEAD

* f————————

16 FT. (WHEELS EXTENDED}

APU ACCESS HATCH

Y% T BAND OF CONTRASTING

COLOR AROUND ALL DOORS,
AND HATCH OPERABLE FROM
OGUTSIDE THE AIRCRAFT

T PASSENGER CABIN FLOOR LEVEL TO GROUND
9 FT. 10 IN (WHEELS RETRACTED)

ENTRY DOORS (10)
EXTERNAL HANDLE

TO OPEN DCOR

1 PULL BUTTERFLY HANDLE
FAOM RECESS AND ROTATE
1809 IN DIAECTION OF
“OPEN" ARROW

2. PULL DOGR OUTWARD

NOTE, OPENING A DOOA FROM THE
OUTSIDE DISENGAGES THE
EMERGENCY EVACUATION
SYSTEM AND THE ESCAPE
CHUTE WILL NOT DEPLOY

CREW DOORS
EXTERNAL HANDLE

TO OPEN DOOR

1. PULL BUTTERFLY HANDLE
FROM RECESS AND ROTATE
180° IN DIRECTION OF
“OPEN" ARROW.

2 PUSH DOOR INWARD UNTIL
SLIDE TRACKS ARE ENGAGED

3 SUIDE DOOR AFT.

3

CREW OVERHEAD ESCAPE
HATCH EXTERNAL HANDLE

TO OPEN HATCH

1 PUSH RELEASE BUTTON ON
HANDLE (HANDLE WILL
SPRING OUT FROM RECESS
APPROX 3 IN}

. ROTATE HANDLE 1800
CLOCKWISE

3. PUSH HATCH INWARD

~

Figure A-10 Boeing 747 flammable material locations.

EMERGENCY RESCUE ACCESS

CREW DOOR HANDLE
20 FT 4 IN {WHEELS RETRACTEDI
27 FT (WHEELS EXTENDED)——

3
2

ESCAPE HATCH

25 FT 10 IN. (WHEELS
RETRACTED}

32 FT. (WHEELS EXTENDED)

NOTE

-“CHOP OUT" AREAS RE-
QUIRE METAL CUTTING
PORTABLE POWER EQUIP-
MENT. BECAUSE OF TYPE
OF STRUCTURE AND POS:
SIBLE INJURY TO PERSON-
NEL WITHIN IT IS RECOM-
MENDED THAT MA
EFFORT TO GAIN ACCESS
BE DIRECTED TO HATCH:
ES AND DOORS. URGEN-
CY OF SITUATION wiLL
DICTATE NECESSITY FOR
"CHOP OUT

BOELING 73 7-S5~

“CHOP OUT" AREAS EACH SIDE OF AIRPLANE

TRAILING

{NOT MARKED ON ALL AIRPLANES).

AFT OF WING

EDGE

\ ;

SR o= __{.u
N

CONTROL CABIN/LOUNGE FLOOR
LEVEL TO GROUND

18 FT 4 IN IWHEELS RETRACTED]
24 FT 6 IN (WHEELS EXTENDED}

ENTRY DOOR HANDLE

13 FT {WHEELS RETRACTED) APU EMERGENCY CONTROL
PANEL LOCATED ON RIGHT
INBOARD MAIN LANDING GEAR

19 FT.2 IN. (WHEELS EXTENDED)

BULKHEAD

9 FT 10 IN, (WHEELS RETRACTED}
16 FT (WHEELS EXTENDED)

APU ACCESS HATCH

YY) 2 BAND OF CONTRASTING
COLOR AROUND ALL DOORS,
AND HATCH OPERABLE FROM

OUTSIDE THE AIRCRAFT

""" PASSENGER CABIN FLOOR LEVEL TO GROUND

. 1 ENTRY DOORS (10)
EXTERNAL HANDLE

TO OPEN DOOR

¢ \J*(‘ , 1 PULL BUTTERFLY HANDLE
FROM RECESS AND ROTATE
/ 180° IN DIRECTION OFf

“OPEN" ARROW
- 2 PULL DOOR OUTWARD

\E‘\f A NOTE: OPENING A DOOR FROM THE
‘l OUTSIDE DISENGAGES THE
! EMERGENCY EVACUATION

SYSTEM AND THE ESCAPE
CHUTE WILL NOT DEPLOY

1989 Edition

2 CREW DOORS
EXTERNAL HANDLE

TO OPEN DOOR

1. PULL BUTTERFLY HANDLE
FROM RECESS AND ROTATE
180° IN DIRECTION OF
“OPEN" ARROW

. PUSH DOOR INWARD UNTIL
SLIDE TRACKS ARE ENGAGED

~

3 SLIDE DOOR AFT.

Figure A-11

3

CREW OVERHEAD ESCAPE
HATCH EXTERNAL HANDLE

“T0 QPEN HATCH

1 PUSH RELEASE BUTTON ON
HANDLE (HANDLE WILL
SPRING OUT FAOM RECESS
APPROX 3 IN)

2 ROTATE HANDLE 1800
CLOCKWISE

3. PUSH HATCH INWARD.

Boeing 747 SP.

NOTE

—"CHOP QUT"” AREAS RE-
QUIRE METAL CUTTING

EFFORT TO GAIN ACCESS
BE DIRECTED TO HATCH-
£S_AND DOORS. URGEN-
CY OF SITUATION WILL
DICTATE NECESSITY FOR
“CHOP OUT.”
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EMERGENCY RESCUE ACCESS BOLING 75 7-200

1 entav poor (soTH sioES) 2 overwing escare HaTcHES $ 1 teoth sioest
(BOTH SIDES (F INSTALLED)
NOTE: COCKPIT SLIDING 1ENTRV DOOR (BOTH SIDES) SENERGENCV EXITH

WINDOWS CANNOT {BOTH SIDES (F INSTALLED!

BE OPENED FROM

THE OUTSIDE CHOP IN

CHOP IN
LOCATION LOCATION

(éﬂ I -::J_I\ =

FLOOR LEVEL TO GROUND: CARGO DOORS {RIGHT APU ACCESS
WHEELS EXTENDED: 1) FV SIDE OF AIRPLANE)
WHEELS RETRACTED: & FT OPEAATING INSTAUCTIONS
(R DOOR
e ESCADE MATTH 1§
THECMIIGE MCY EXIT 13 ANOPTIONAL ALTERNATE
1ENTRV/SERVICE DOORS 2 OVERWING ESCAPE HATCHES 3 NO. 3 EMERGENCY EXIT
EXTERNAL HANDLE {IF INSTALLED) {IF INSTALLED) NOTE:
~TT7 1. ESCAPE DISARMED AUTO-
S8 MATICALLY WHEN DOOR OR
¢ HATCH IS OPENED FROM THE
L tl[R OUTSIDE, EXCEPT NO. 3
2 COCKPIT SLIDING WINDOWS
HANDLE WARNING  [OR fuEnGEncy USE omLy J CANNOT BE OPENED FROM
ol Rl THE OUTSIDE,
e -
10 OPEN DOOR:
1 PUSH HANDLE RELEASE LAYTCH TO OPEN EX'!Y: |
2 PULL BUTTERFLY MANDLE 1.PUSH ON “PUSH" PANEL
FAOM RECESS AND ROTATE TO OPEN HATCHM: TO GAIN ACCESS TO
160° N DIRECTION OF 1. PUSH IN “PUSH™ PANEL WANDLE
“OPEN" ARROW 2. PULL HANDLE UP AND OUTWARD 2 PULL HANDLE FORWARD
3 PULL DOOR OUTWARD 3. PUSH HATCM INWARD AND OUTWARD

Figure A-12 Boeing 757.
EMERGENCY RESCUE ACCESS BOLFING 767-200

1 SERVICE DOOR 2 OVERWING ESCAPE HATCH 1 f:g¥):cg|oss)“
(BOTH SIDES) {BOTH SIDES}
CHOP IN CHOP IN CHOP IN
LOCATION LOCATION LOCATION

| |
y [=f=] @ 3 [ags]
1 ,
L A Py

|

AVERAGE DISTANCE — CARGO DOORS (RIGHT APY ACCERS
FLOOR LEVEL YO GROUND $IDE OF AIRPLANE}
WHEELS EXTENDED: 13 FT OPERATING INSTAUCTIONS

ON DOOR

L]
WHEELS RETRACTED: ? FT
[XL]

1ENTRY/SERVICE DOOR EXTERNAL HANDLE | 2 OVERWING ESCAPE HATCHES

I I — 1. ESCAPE DISARMED AUTO-
Lot SAne MATICALLY WHEN DOOA OR
HATCH 1S OPENED FROM THE
OUTSIDE.
2.COCKPIT SLIDING WINDOWS
CANNOT BE OPENED FROM
Z/ THE OUTSIDE.
LL;
TO OPEN DOOA

1 PUSM IN LOWER PAAT OF HANDLE
1 LIFT MANDLE TO LNLOCK DOOR EMERGENCY

1 RAME DOCA UPWARD Ex17T

Figure A-13 Boeing 767 ‘‘Wide Body.”

1989 Edition




402M-46 AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONS

EMPENNAGE ANTI-ICING
SHATTERPROOF HEATERS (INTEGRAL FIRE
WINDSHIELD EXTINGUISHING SYSTEM)

OXYGEN FUSELAGE’"'CHOP
FORWARD BATTERY/CYL|NDER THTLUGH AREAS

HYDRAULIC : .
AREA Rk om ¥ e e ¥ ‘w_io“a o‘é{@vo_ﬁ]i
S FLARE
3 _ 9.0 —1 CHUTES
10" - 5" MAX 117 - 10" MAX

FUSELAGE ""CHOP THROUGH"
AREA ON PORT SIDE ONLY

DIRECT VISION WINDOW OPENED
ONLY FROM INSIDE

DHDITCHING HATCH
CREW ENTRANCE DOOR’E] JOFWD UNDERFLOOR COMP, DOOR
§4EMERGENCY DOOR

BLADDER TYPE FUEL CELLS (6)

(WHEN FITTED) POSSIBLE FUEL SPILLAGE

FROM PRESSURE FUELING
POINT WHEN AIRCRAFT IS

INTEGRAL FUEL IN CRASHED CONDITION

TANKS (6)

MAIN HYDRAULIC
AREA & RESERVOIR

C.S5.D. OIL TANK FOR N
NO.2 NACELLE ONLY “OAFT UNDERFLOOR COMP. DOOR

EMERGENCY DOOR®#

REAR ENTRANCE DOORM

TOTAL FUEL CAPACITY
12180 U.S. GALLONS
WITH CENTRE FUEL CELLS
10210 U.S. GALLONS
-WITHOUT CENTRE FUEL CELLS

C.S.D.OIL COOLER
ENGINE OIL TANK

C.S.D. OIL TANK ON
NO’S 1 & 4 NACELLES ONLY
TYPICAL
ENGINE OIL COOLER 2N i | {FUEL  NACELLE

“PUSH IN" PANELS FOR EXTERNAL FIRE FIXED FIRE
EXTINGUISHER {ONE ON EITHER SIDE EXTINGUISHERS
OF EACH NACELLE)

Figure A-14 Canadair CL-44D4 cargo/passenger aircraft.

1989 Edition
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o
HYDRAULIC
[ ruer
BATTERY
O o
OXYGEN
o HYDRAULIC
B aTTERY
&Z»  OoxYGEN

GENERAL INFORMATION

Crew — 2 Passengers — 10 Span — 16 1 m (53 ft} Length — 17 m (56 ft}
Height —5.2m (17 f1) Fuel {Total) — 4,773 Iitres {1,050 gals)

O — 45 litres (1 gal} Oxygen — 22m* (76 cu ft)

GENERAL INFORMATION

Crew — 3 Passengers ~ 34 Span — 29 3 m (96 ft} Length — 24 m {79 fu)

Height — 8 8 m {29 f1) Weight — 18,637 kg (41,000 Ibs}

Ol tanks {2} — 22 7 litres each (5 gals} Hydraulic Fluid (2) — 9 liares each (2 gals each)

Fuel m:g zzr;::r‘;r:;s :g; - ?;g? :::::: ::z: :ggg g:::; SPECIAL INFORMATION- Ensure engines are stopped before making over the wing approach
Maximum fuel capacity — 7,901 litres (1,738 gals) to emergency exits,

Figure A-15 CC115 Buffalo. Figure A-16 CC117 Falcon.

Sill Pa
{of local material)
As carried on Fire Tender

Concorde

Overwing

Escape Rope “‘Break-in’’ Very
Lifeline

Stowage Slide Area Sill pad in use on fuselage

*’Break-in’’ areas

‘Break-in’’
Area

Slide/Raft

YO OPEN

FULLY CAPRUSS BUTTON
L wv_uun&m ROTATE

Boggogl Door Markings

&9‘
Nola-- When doors ore apenad from oulside,
ascope slides are disarmed outomalically

3
and will not deploy '@

. Emergency Doors

‘Break i’ Areos e
o teavears saseul
€3 Escope Ropas ﬁ&:-——*
3 -
Nole - Pull goor
® Escome sty it e outwards
§  Overwing Lifeline

Emergency Access Diagram

Courtesy of British Airways

Figure A-17 Concorde.
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AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONS

1989 Edition

PASSENGER & CREW ESCAPE SYSTEMS

EMERGENCY EXIT ONLY q mu@m..@
[:x
WARNING a @ PUSH TO RELEASE TURN UP TO DPEN 4
HATCH FALLS CLEAR = NOTE:
SUPPORT WHEN OPENING EMERGENCY ENTRANCE TO CABIN
NOTE: THROUGH BAGGAGE DOOR iS NOT
TYPICAL FOR ALL EMERGENCY EXIT POOR NORMALLY POSSIBLE,
TYPE 11t EMERGENCY 3 | PUSH TO RELEASE FALLS OUTWARD.
EXITS ON STANDARD AND <
CARGO AIRCRAFT []
TURN HANDLE DOWN
NOTE: % AND PUSH HATCH IN

TYPE 11l EMERGENCY EXIT
HATCHES FALL INTO CABIN.

STANDARD
VERSION

WARNING
KEEP CLEAR
OF DOOR
TO OPEN
PULL OUT
& DOWN

CREW EMERGENCY EMERGENCY ENTRANCE TO CABIN  AIRSTAIR DOOR FALLS
DESCENT DEVICE THROUGH CARGO DOOR IS NOT OUT & DOWN FROM TOP
TYPICAL BOTH SIDES CARGO VERSION NORMALLY POSSIBLE. (HINGED AT BASE).

Figure A-18 DeHaviland Dash 7.

GENERAL INFORMATION
Crew — 2 Passengers — 20 Span — 19.8 m (65 ft} Length — 15.7 m (52 ft)
Height — 5.6 m (18 ft) Weight — 5,670 kg (12,500 Ibs)

Fuel — Wing tanks unknown at this time
Fuselage tanks — 1,432 litres (315 gals)

EMERGENCY EXITS

FUEL
oIL
HYDRAULIC
BATTERY
OXYGEN

SPECIAL INFORMATION

Military version has wing fuel tanks as well as fuselage tanks. Two
batteries located in fuselage aft of wings. Fuselage fuel tanks are
under-floor.

Figure A-19 DeHaviland Twin Otter.
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DE-ICER

MAIN CABIN
ENTRANCE DOOR

HYDRAULIC

PILOT'S ENTRANCE
DOOR BATTERIES

M FUEL

WOoIL

B HYDRAULIC FLUID TANK
88 DE-ICER FLUID TANK
E3EMERGENCY EXIT
E3FORCED ACCESS

B OXYGEN

APPLIES TO
DC-3ONLY

Figure A-20 Douglas DC-3.

ENTRANCE DOOR
OXYGEN BOTTLES
DE-ICER FLUID TANK

HYDRAULIC
FLUID TANK

PILOT'S
ENTRANCE

88 DE-ICER TANK

E3 EMERGENCY EXIT M FUEL

3 FORCED ACCESS B OiL

M OXYGEN M HYDRAULIC FLUID TANK

Figure A-21 Douglas DC-4.

SPECIAL TOOLS/EQUIPMENT
Power Rescue Saw
24ft Ladder

AIRCRAFT ENTRY
ALL MODELS

1. EMERGENCY/NORMAL ENTRY:

a. OVERWING ESCAPE HATCHES, both sides -

To open push in on plate to unlock, push in-

ward and lift upward.

LEFT FORWARD AND AFT ENTRY DOORS -

To open pull handles out, rotate counterclock-

wise, push front door edge in, pulling rear edge

out and swing door forward.

RIGHT FORWARD AND AFT SERVICE

DOORS - To open pull handles out, rotate

clockwise, push rear door edge in, pulling front

edge out and swing door forward.

. EMERGENCY EXIT DOORS - Pull handle,
located top center of door, down and door
lowers to open position.

NOTE:

Doors are hinged at bottom edge.

o

rLaTE 1

When doors are opened from outside, slide
chutes automatically deploy.

2.CUT-IN
Cut along window line as last resort.

7 FORWARD SERVICE
&

HANDLE DOOR

OXYGEN CYLINDERS \" A
(Typical} ’

GALLEY
SERVICING
DOOR

{On some
aircraft only)

BATTERY \\’

{Located in right
wheel well)

AFT SERVICE DOOR

AFT CARGO
COMPARTMENT
lo}

AFT ENTRANCE
DOOR

ENCY EXIT
.DOORS
{On some aircraft only)

7
— ; \‘p OVERWING
) 2-kD ESCAPE
f RN HATCHES &S
AN EMERGENCY EXIT DOORS
(Typical)

FORWARD ENTRANCE

DOOR

Figure A-22 Douglas DC-8.
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AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONS

SPECIAL TOOLS/EQUIPMENT
Power Rescue Saw
12 Foot Ladder

AIRCRAFT ENTRY
ALL MODELS

1. EMERGENCY ENTRY
WARNING

Caution must be exercised when releasing tail
cone. Keep personnel clear, Tait cone free falls
when released from aircraft.

. Push in jettisonable tail cone T-hand!e door,
located on left fuselage forward of tail cone,
pull T-handle to jettison tail cone. Jettison
door is approximately 8.5 feet high.

b. Open rear stairway cantrol panel, located on

aft left exterior fuselage, push control handle
to forward OPEN position to release stairway.

[}

Stairway free falls to down position.

c. Push overwing exit door handle release, two
doors are located over each wing, pull handle
to unlatch door, push in and lift up forcibly.

2. NORMAL ENTRY

[l

When doors are opened from outside slide
chutes automatically deploy.

a. Pull handle, located on left forward entry door,
out, rotate counterclockwise and pull door out-
ward.

b. Pull stairway handle, located forward left
bottom side of fuselage, autward, press the open
button to extend stairway.

¢ Pull handle located on right forward service
door, out, rotate clockwise and pull door out-
ward.

DOUGLAS DC-9

FUEL TANK

AUXILIARY
FUEL TANK

EMERGENCY
OVERWING EXIT
HANDLE

(Both sides) 1 c

TAIL CONE
JETTISON
HANDLE

FORWARD SERVICE
ENTRANCE DOOR
HANDLE

CONTROL
HANDLE

PASSENGER 1h
DOOR

HANDL7

2a

AFT ENTRANCE

FORWARD STAIRWAY
PASSENGER CONTROL PANEL
STAIRWAY

HANDLE

Figu

re A-23 Douglas DC-9.

PASSENGER AFT ENTRAN

FUEL

RAIN REPELLENT

ENGINE QiL TANX

HYBRAULIC RUID RESERVOIRS (SKYDROL 500}
MYDRAULC ACCUMULATORS
OXYGEN BOTTLES

Y EXITS

FORCED ACCESS

FIRE EXTINGUISHER

AGENT CONTAINERS

(G000AR00

FUEL
OVERAOW
STAND pirg

OVERWING EMERGENCY EXIT DOORS (TYPICAL 4 PLACES)
MID CARGO COMPARTMENT DOOR
FWD CARGO COMPARTMENT DOOR.
PORTABLE OXYGEN BOTTLES
(MISCELLANEQUS STOWAGE

COMPARTMENT)
SERVICE DOOR

FIXED OXYGEN BOTTLES
(FUGHT COMPARTMENT)

CLEARVIEW WINDOW -
CHILL PANE

PASSENGER AFT ENTRANCE STAIRWAY DOOR

APYU BXHAUST DUCT {RIGHT SIDE ONLY!

McDONNELL DOUGLAS MD-80

ICE STAIRWAY EXTERIOR CONTROL PANEL HYDRAUUC ACCUMULATORS
TAIL CONE (JETTISONABLE)

RE £XTINGUISHER AGENT CONTAINER,

PASSENGER AFY ENTRANCE STAIR.
WAY INTERIOR CONTROL PANEL

PRESSURE BULKHEAD EMERGENCY.
EXIT OR AFT PASSENGER DOOR

PORTABLE OXYGEN BOTTLES
(DOGHOUSE STOWAO‘
COMPARTMENT!

TAIL CONE ACCESS DOOR

TAIL CONE JETYISON LATCH
(PULL HANDLE TO JETTISON)

APU COMPARTMENT ACCESS DOORS

APU GROUND CONTROL
PANEL (ON FUSELAGE)

ENGINE NACELLE LOWER COWL DOORS

HYDRAULIC ACCUMULATORS
(AFT ACCESSORY COMPARTMENT)

GIND Oil TANKS
AFT SEQVICE DOOR

AFT CARGO COMPARTMENT DOOR
&

Q\‘.\ HYDRAULIC RUID RESERVOIRS
SKYD.OL 500} (ONE BACH WHEELWELL)
e, =
. s

- T

RUEL OVERROW STAND PIPG
HYDRAULIC ACCUMULATORS
DOOR

CO2 AND

wi FORWARY

WINDOW AFY

RAIN REPELLENT.
CONTAINERS (90 PSI}

CREW PORTABLE OXYGEN BOTTLE
ELECTRICAL/ELECTRONICS COMPARTMENT DOOR
BATTERIES {

D STAIRWELL DOOR AND LATCH (PULL OUT TO OPEN STAIIWELL)

ELECTRONICS CO

Figure A-24 McDonnell Douglas MD-80.
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SPECIAL TOOLS/EQUIPMENT
Power Rescue Saw

1/4-Inch Speed Handle Wrench
36 ft Ladder

DOUGLAS DC-10

AIRCRAFT ENTRY
ALL MODELS

-- -
WARNING

Keep clear of all entry doors during opening.

-

. EMERGENCY ENTRY

. Pull handle, located forward
aft escape doors both sides,
clockwise, depress and hold

]

handle to emergency position, and doors will
raise automatically to open position.

2

NORMAL ENTRY

o

(both sides), out and rotate
to open position, and doors

EMERGENCY 1
OVERRIDE BUTTON 18

DOOR CONTROL
HANDLE — EMERGENCY 1@
POSITION

. Pull control handie(s), Jocated on all entry doors (/ s

CENTER

AR AFT
CARGO DOOR

OVERWING
DOOR

over wing and on FORWARD
out and rotate DOOR
button. Rotate

e
J-

BATTERIES

handle(s) clockwise

raise electrically. PASSENGER
OXYGEN  DOOR DOOR CONTROL
—— HANDLE — OPEN
POSITION
2a

Yommarire |
rr=trr i

\ NEUTRAL POSITION

STOWED

DOOR CONTROL o2, B BOSITION %7
HANDLE — OPEN ///" -] ]
/ « é STOWED POSITION

POSITION ‘.p"'
o S~ \B
NEUTRAL
OSITION
DOORS WITH
(EP'\ll‘\lEETJ(!;VIEANTﬁz)MODE \ / EXTERIOR CONTROLS NORMAL MODE
TO OPEN ALL DOORS

TO OPEN DOORS

Figure A-25 Douglas DC-10 ‘‘Wide Body.”’

SPECIAL TOOLS/EQUIPMENT
Power Rescue
24 ft Ladder

FAIRCHILD F-27/ FH-227

AIRCRAFT ENTRY
ALL MODELS

1. EMERGENCY/NORMAL E!

wise and push hatches inward.
b. Pult handles from r d position, | d on

Saw
. NTRY
a. Push button and rotate handle, located on over-
wing escape hatches bqth sides, counterclock-

left forward cargo compartment door and aft

entry door, and rotate coun
doors to stowed position.

f te terclockwise. Raise o (
. 0
c. Rotate handie, located on right aft cargo door, &

counterclockwise and pull door outward.

2. CUT-IN

i linv [ t.
Cut along window lines as last resor BATTERIES FUEL TANK

OXYGEN

AFT CARGO

COMPARTMENT
DOOR 1 / DOOR
HanDLE |C /

BUTTON

AFT ENTRY
DOOR

\\

ESCAPE HATCHES™_
\

Q

FORWARD CARGO
COMPARTMENT DOOR

Figure A-26 Fairchild F-27.
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402M-52 AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONS

SPECIAL TOOL/EQUIPMENY 11011
Power Rescus Saw 1b panet —rusn
36 Ft Ladders T
FWD
OUTSIDE
VIEW OXYGEN
AIRCRAFT ENTRY CYLINDERS
ALL MODELS

1. EMERGENCY/NORMAL ENTRY NORMAL OPERATION
ELECTRICAL DOOR T-HANDLE

a. Pull emergency release handles, located forward FLIGHT COMPARTMENT CUTN GpERiNG AND CLOSING
of all doors, to open doors in and up. HATCH

#ULL LATEN DOWN -S4 DOGHR IN
8 UP, UNTIL UPLATCH ENGAGES.
Tociose
PULL DOOR CLOSED AND PRESS
LATCH FLUSH

b. Push panel, located on flight compartment
hatch, to open flight compartment hatch.

c. Pull galley door latch, located above galley door,
down and push door in and up until uplatch

PASSENGER DOOR
OPERATING PANEL
TO OPEN DOON FAOM INSIDE ~ MANUALLY

A PUACE EVACUATION SLIDE MOOE SELECTOR
LEVER i TiE OETACH MOOE

engages. GALLEY B REMOVE TAMKPARENT MLASTIC COVEN OVIR
DOOR € PULL INEDE THANDLE DOWN ALL THE

WAY COUNTERBALANCE WILL DANE DOOR
COMPLETELY OPEN ~ RAMIDLY

NOTE: Latch IC

To deploy slides, pull T-handle down.

2. CUT-IN BE—
FWD
a. Cut-in areas located 20 inches above and below 15 FT 1IN,
windows. A 1a
: EMERGENCY
NOTE: EMERG DOOR SLIDE (TYPE 1) ‘T _'. RELEASE
: TYPICAL LEFT AND RIGHT 15FT 1IN, HANDLE
Fuselage rings located every 20 inches in ( ==Y l
these areas. PASS. DOOR SLIDE (TYPE A)
NOTE: TYPICAL LEFT AND RIGHT NOTE:  LOCATED FORWARD OF
SLIDE DEPLOYED BY ALL DOORS. WHEN THE
INSIDE EMERGENCY HANDLE IS PULLED THE
HANDLE ONLY SLIDE WILL NOT DEPLOY.
Figure A-27 Lockheed L-1011 “Wide Body.”
NOTEf ——— ——— INERTIA OPERATED EMEAGENCY PASSENGER / FREIGHT COMPARTMENT FIRE AXE *
PASSENGER SIDE DOORS (SOO) AND LIGHT ILLUMINATES REAR LOAD-
ASSOCIATED INERTIA OPERATED LIGHTS ING DOOR OPERATING 1LABEL AIRCAAFT LOCATION

(SOO) ARE NOT SHOWN BUT ARE IN-
CLUDED AS EMERGENCY FACILITIES
WHEN FITTED

PRE MOD 1050

PRE MOD 1059 STN 320, POAT SIDE

PRE MOD 1292

POST MOD (050 | BACK OF ZND PILOT'S SEAT
POST MOD. 1059 | AFT PARTITION, PORT SIDE
POST MOO 1292 AFTMOST LOCKER, STBD S10€

*nlsv AID KIT

(LOCATION VARIES)

ENGINE FIRE EXTINGUISHER
PORT AND STBO

PORT AND ST8D

REAR LOADING DOOR (PRE MOD 1170}
NERTIA OPERATED
EMERGENCY LIGHT

EMERGENCY CUT-IN AREA, PORT AND STBD
LOCATION VARIES WHEN $10¢ DOORS (S0 0)
(e oD% 1298 120) ARE HTED

e FIRE axe

B.C.F HAND HELD FIRE EXTINCUISHER *
AIRCRAF T LOCATION
POST MOD 749 SN 140, PORT SIDE
[ros Mo m | sin 60 PORT_sine

| STN 6O PORY 3IOR _ ___ |
POST MOD 1059 | AFTMOST LOCKER, PORT $I0E
AND TOILET PARTN, STBD SIDE
L AN R
POST MOD. 1292 | AFTMOST LOCKER, STBD SIDE
POST MOD 1303 | STN 250, PORT SIDE

INERIA OPERATED
EMERGENCY LIGHT

EMERCENCY
EXIT FORWARD (PORT ¢ STBD)
FIRST AID KIT AT

REAR OF CENTRAL

8CF HAND HELD FIRE EXTINCUISHER  CONSOLE

[ AincrarT LOCATION
KEY
¥ soo

PRE MOD 824 |1 ST PILOTS SEAT SUPPY
Figure A-28 Short Dash 80.

POST MOD 874 | SIDEWALL
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N
(" REAR BULK CARGO
COMPARTMENT DOOR
CONTROLS
HANDLE
HARDLE
' RELEASE APU AC GENERATOR
KNOB
FUEL VENT TANK —— ‘7 APY OIL TANE
HYDRAULIC SHUT OFF VALVE F/LJ APU FIRE EXTINGUISHER
BOTTLE (FIXED:
FUEL JETTISON NQZZLE

{FLAP TRACK FAIRING Na.5)

DOORS OPEN INWARDS
- _/
COMPARTHENT DOOR APU FUEL SHUT OFF vALVE

AF T PASSENGER/CREW DOCR
’ tOPPOSITE DOOR IDENTICAL)
BREAK IN RESCUE PANEL

tNOT MARKED ON ALL AIRCRAF T3

FUEL SHUT OFF VALVE

AF T CARGO
COMPARTMENT DOCR

HYDRAULIC

¢
ACCUMULATORS !’
©

ENGINE FIRE EXTINGUISHER
BOTTLES (FIXED)

ENGINE OIL TARK

APU COMPARTMENT DOORS
DOORS OPEN OUTWARDS

€SD OIL TANK

ENGINE AC GENERATOR
EMERGENCY EXIT

(OPPQSITE DOOR e

(DENTICAL) TRIGGER

e \ HANDLE
FUEL JETTISON NCZZLE
'4 <2 HYDRAULIC SHUT OFF VALVE IFLAP TRACK FARING No 5)
5 3
v l FUEL VENT TANK
Vi \ ~
— T R e
HYDRAULIC = Z
TANKS em‘.‘m\/
Zen?

WD PASSENGER/ FUEL SHUT OFF VALVE
50 o 7 (0PPOSITE D0OR FIRE EXTINGUISHER BCTTLE 5 FUEL TANKS
/ BREAK IN RESCUE PANEL (FIXED)
(NOT MARKED ON ALL AIRCRAFT) © ENGINE QIL TANK ﬁ ﬂ
FIRE EXTINGUISHER BOTTLE (FIXED) EVACUATION

FOR FWO AND AF T CARGO

WD CARG!
COMPARTMENT DOOR Pl

BREAK IN RESCUE PANEL G
(NOT MARKED ON ALL AIRCRAF T}

BATTERIES

€MERGENCY DESCENT DEVICES

COMPARTMENT § l
’ EMERGENCY DESCENT DEVICES
’0 FWD PASSENGER/CREW DOOR THRU QPENING WINDOWS
AVIONICS COMPARTMENT (OPPOSITE DOOR IDENTICAL) SO OIL TANK
ACCESS DOOR
ACCESS DOOR BE TWEEN FLIGHT ENGINE AC GENERATOR 5
AND AVIONICS COMPARTMENT
Al R INSIDE)
(LADDER INsioE ( EXTERNAL CONTROLS OF \

==

PASSENGER/CREW DOORS
DOUBLE ESCAPE
SLIDE

AND EMERGENCY EXITS @ 3
b HORIZONTAL
GREEN
MARKINGS
-I N siNGLE
L erricac reo L DOUBLE ESCAPE SLIDES cocihoie )

MARKING S
T0 OPEN
NOTE o e - HANDLE D PORTABLE FIRE € XTINGUISHER BCTTLE
THIS CHART GIVES THE GENERAL I LIFT HANDLE FULLY UP

TO HORIZONTAL GREEN LINE
LAY-0UT OF THE A300 B4 STANDARD VERSION QD PORTABLE OXYGEN CYLINDER
THE NUMBER AND ARRANGEMENT OF THE an PASSENGER OXYGEN IS OF A CHEMICAL TYPE
INDIVIDUAL (TEMS VARY WITH THE CUSTOMERS
THE ITEMS SHOWN IN BLACK IN THE FUSELAGE I~ FLap A wmo

CEN BOTTLE

ARE LOCATED UNDER THE CABIN FLOOR, DOORS OPEN QUTWARDS )

Figure A-29 A-300 Air Bus ‘“‘Wide Body.”’
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BULKHEAD

(I

=
DOORS ——————
FLOOR LEVEL — — — ——

[A] _RAIN REPELLENT CANISTER |
[B] _ENGINE FIRE EXTINGUISHERS )

€| HYDRAULIC ACCUMULATORS
D] HYDRAULIC RESERVOIR |

{E]_FIRE _EXTINGUISHERS — 1
[F[ BATTERIES ]
{G] OXYGEN BOTTLES (IF FITTED) |
[H[_FUEL TANKS ]

Figure A-30 Shorts SD 3.60.
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Appendix B Air Transport of Dangerous Goods
(Hazardous Materials and Restricted Articles)
and Nuclear Weapons

This Appendix is not a part of the recommendations of this NFPA document,
but is included for information purposes only.

B-1 Commercial Air Transport of Dangerous Goods.
The carriage in commercial transport aircraft of dangerous
goods is an accepted practice and is closely controlled by
national and international regulations.

B-1.1 Definition of Dangerous Goods.

(a) Dangerous goods include explosives and any other
article defined as a Combustible Liquid, Corrosive Ma-
terial, Infectious Substance, Flammable Compressed Gas,
Flammable Liquid, Flammable Solid, Magnetized Ma-
terial, Nonflammable Compressed Gas, Oxidizing Ma-
terial, Poisonous Article, Radioactive Material, and other
restricted articles.

(b) Some unlikely items can come under the heading
of Dangerous Goods; for example, wheel chairs may con-
tain wet-cell batteries, breathing apparatus may have com-
pressed air cylinders. It is well to be aware of hazards which
may not be immediately apparent.

B-2 Radioactive Material.

Radioactive materials constitute a particular hazard.
They emit certain rays which may be a health hazard and
which cannot be detected except by instruments. Radioac-
tive materials transported by air fall into three categories:

Material emits minimal radiation;
Emits more radiation and is assigned a
transport index up to 1;

May have a transport index of 1.1, up
to a maximum of 10.

Category 1
Category 11

Category HI

B-3 Transport Index.

B-3.1 The transport index for a package of radioactive
material is a simplified expression of the maximum amount
of radiation emitted, in millirem per hour, measured one
meter from the surface of the package; this number must
appear on the notification and such notification received
by the pilot-in-command. The sum of the transport indexes
is the primary concern, along with the stowage of the pack-
ages, to ensure that no living beings are exposed to hazard-
ous radiation.

NOTE 1: In the United States, dangerous goods are transported
by air, under autharity of the Code of Federal Regulations, Title 49,
“Transportation,”” Part 175, published by the Office of the Federal
Register National Archives and Records Service, General Services
Administration, Washington, D.C. 20408.

NOTE 2: The International Air Transport Association has issued
the IATA Restricted Articles Regulations, which is available from JATA
Headquarters, Montreal, Canada. Also the International Civil
Aviation Organization has developed technical instructions for the
safe transportation of dangerous goods by air (document
9284-AN/905) available from ICAQ, 1000 Sherbrooke Street West,
Montreal, Quebec, Canada, H3A 2R2.

B-3.2 Dangerous goods are regularly being carried on
commercial transport aircraft. This includes passenger air-

craft, passenger cargo aircraft (COMBI), and cargo air-
craft. While the packaging requirements used to transport
these materials are designed for proper containment, the
possibility of breakage cannot be overlooked. This intro-
duces the hazards of leaking flammable liquids and poisons,
or radioactive contamination at an accident site. By know-
ing and recognizing dangerous goods labels, fire fighters
can be alerted to these hazards.

B-4 Dangerous Goods Warning Labels.

B-4.1 The following dangerous goods warning labels are
authorized by the US Department of Transportation based
on the United Nations labeling system and are authorized
for domestic and foreign shipments. Shippers must furnish
and attach appropriate label(s) to each package of danger-
ous goods being offered for shipment by air. If the material
in a package has more than one danger classification, one
of which is Class A Poison, or radioactive materials, the
package must be labeled for each danger. When two or
more dangerous goods of different classes are packed within
the same packaging or outer enclosure, the outside of the
package must be labeled for each material involved.
Radioactive materials requiring labeling must be labeled
on two opposite sides of the package and indicate the trans-
port index.

Dangerous Goods Class Numbers. Dangerous goods are
classified by the UN, ICAO, IATA, and the US DOT as

follows:

Class 1 Explosives

Class 2 Gases: compressed, liquefied, dissolved under
pressure or deeply refrigerated

Class 3 Flammable liquids

Class 4 Flammable solids: substances susceptible to spon-
taneous combustion; substances which, on con-
tact with water, emit flammable gases.

Class 5 Oxidizing substances: organic peroxides

Class 6 Poisonous (toxic) and infectious substances

Class 7 Radioactive materials

Class 8 Corrosives

Class 9 Miscellaneous dangerous goods (including mag-
netized materials, articles liable to damage air-
craft structures, and articles possessing other
inherent characteristics which make them unsuit-
able for air carriage unless properly prepared for
shipment).

The bottom half of the DOT diamond-shaped labels can
be printed in the language of the country of origin.

B-4.2 The pilot in command of an aircraft must be pro-
vided with all relevant information regarding dangerous
goods on board his aircraft and, in the event of an inci-
dent, this information should be obtained by airport emer-
gency services either directly from the pilot or through the
operations office.

B-4.3 The NFPA publication, Fire Protection Guide on
Hazardous Materials, provides essential information for those
confronted with emergencies such as fire, accidental spills,
and aircraft accidents. With the urgency of prompt iden-
tification in mind, this guide has been arranged so that the
user can get to the information with a minimum of delay.
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