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NOTICE 

All quest ions  or  o the r  c o m m u n i c a t i o n s  re la t ing  to this d u c u m e n t  should be sent only to NFPA H e a d -  
qua r t e r s ,  addressed  to the a t t en t ion  of the C o m m i t t e e  responsible  for the d o c u m e n t .  

For i n f o r m a t i o n  on the p rocedures  for r eques t ing  Techn ica l  Commi t t ees  to issue Formal  In te rp re ta -  
tions, p ropos ing  Ten ta t ive  In ter im A m e n d m e n t s ,  p ropos ing  a m e n d m e n t s  for C o m m i t t e e  cons idera t ion ,  a n d  
appea l s  on ma t t e r s  re la t ing  to the con ten t  o f  the d o c u m e n t ,  write to the Secretary ,  S t a n d a r d s  Counci l .  Na-  
t ional  Fire Pro tec t ion  Associat ion.  B a t t e r y m a r c h  Park,  Quincy ,  MA 02269.  

A s ta tement ,  wr i t ten  or oral .  tha t  is not processed in a c c o r d a n c e  with Section 16 of the Regula t ions  
Gove rn ing  C o m m i t t e e  Prnjects shall nat  hc cons idered  the official  posit ion of  NFPA or  any  of  its Commi t -  
tees a n d  shall not be cons idered  to he. nor  be relied upon  as. a Formal  In te rp re ta t ion .  

Users of  this d o c u m e n t  should consuh  app l i cah le  Federal .  Sta te  a n d  local  laws a n d  regu la tums .  NFPA 
does not ,  by the pub l i ca t ion  of  this d o c u m e n t ,  in tend  to urge  ac t ion  which is not in comp l i ance  with al> 
p l icable  laws a n d  this d o c u m e n t  m a y  not he cons t rued  as d o i n g  so. 

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

T h e  Board  of  Directors  rea f f i rms  tha t  the Na t iona l  Fire Pro tec t ion  Associat ion recognizes tha t  the tox 
icity of  the p roduc t s  of comhus t i on  is an  i m p o r t a n t  f ac to r  in the loss of  lift" f rom fire. NFPA has deal t  with 
t ha t  subject  in its t echnica l  commi t t ee  d o c u m e n t s  for  m a n y  years.  

T h e r e  is a conce rn  tha t  the g r o w i n g  use of synthet ic  mate r ia l s  may  p r o d u c e  more  or adt t i t ional  toxic 
p roduc t s  of  combus t i on  in a fire env i ronmen t .  T h e  Board  has.  therefore ,  asked all NFPA technica l  commi t  
tees to review the d,.Jcum,~'nts for  which  lhcy are  resp,onsiblt, to he sure tha t  the doeun-tents resp tmd to this 
cu r r en t  concern .  T o  assist the commi t t ees  in mee t i ng  this requt 's t ,  the Board  has a p p o i n t e d  an  advisory 
commi t t ee  to provide specific g u i d a n c e  m the technica l  commi t t ees  on quest ions re la t ing  to assessing the 
haza rds  of the p roduc t s  of  comhus t i on .  

Licensing Provision 

This  d o c u m e n t  is copy r igh t ed  by the Na t iona l  Fire P ro tec t ion  Associa t ion (NFPA) .  T h e  t e rms  a n d  con- 
di t ions  set for th  below do not ex tend  to the index to this d o c u m e n t .  If publ ic  au thor i t i es  a n d  others  
re fe rence  this d o c u m e n t  in laws, o rd inances ,  regula t ions  a n d  admin i s t r a t ive  o rders  or  s imi la r  ins t ruments ,  it 
should  be with the u n d e r s t a n d i n g  tha t  this d o c u m e n t  is in fo rmat ive  in n a t u r e  a n d  does not con ta in  m a n  
d a t o r y  r equ i rement s .  Any deletions,  addi t ions ,  a n d  changes  desired lay the a d o p t i n g  au tho r i ty  must  be 
no ted  separa te ly .  Those  us ing this m e t h o d  ( " a d o p t i o n  by reference")  are  reques ted  to notify the NFPA (At- 
tent ion:  Secretary .  S t a n d a r d s  Counci l )  in wr i t ing  of such use. 

T h e  te rm " a d o p t i o n  by reference"  m e a n s  the c i t ing  of the title a n d  pub l i sh ing  i n fo rma t ion  only. 

(For f u r t h e r  e x p l a n a t i o n ,  see the Policy C o n c e r n i n g  the Adop t ion ,  P r in t i ng  a n d  Pub l i ca t ion  of  N F P A  
D o c u m e n t s  which  is ava i lab le  upon  request  f rom the NFF'A.)  

Statement on NFPA Procedures 

This  ma te r i a l  has heen  deve loped  u n d e r  the publ i shed  p rocedures  of the Na t iona l  Fire P ro tec t ion  
Associat ion,  which  art '  des igned to assure the a p p o h a t m e n t  of technica l ly  compete l t t  Commi t t ee s  hav ing  
h a l a n c e d  represen ta t ion .  Whi le  these p rocedures  assure the  highest  degree  of care ,  ne i the r  the Na t iona l  Fire 
Pro tec t ion  Associat ion.  its member s ,  nor  those p a r t i c i p a t i n g  in its activities accepts  any  liahility resul t ing 
f rom c o m p l i a n c e  or n o n c o m p l i a n c e  with the provisions given herein,  for any  restr ict ions imposed on 
ma te r i a l s  or  processes, or  for the contplc teness  of  the text. 

NFPA has no power  or au tho r i t y  to police or enforce  c o m p l i a n c e  with the conten ts  of this d o c u m e n t  
a n d  any  cer t i f ica t ion  of p roduc t s  s ta t ing  c o m p l i a n c e  with r equ i r emen t s  of this d o c u m e n t  is m a d e  at the peril 
of  the certif ier .  
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1984 Edition of NFPA 402M 

This edition of NFPA 402M, Manual for Aircraft Rescue and Fire Fighting Opera- 
tional Procedures, 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 Protection Association, Inc. at its Annual Meeting held May 21-24, 1984 
in New Orleans, Louisiana. It was issued by the Standards Council on June 14, 1984, 
with an effective date of July 5, 1984, and supersedes all previous editions. 

The 1984 edition of this standard has been approved by the American National 
Standards Institute as an American National Standard. 

Origin and Development of NFPA 402M 

The Standard Operat ing Procedures were first developed by the sponsoring NFPA 
committee in 1947 and were first adopted by the Association in 19.51. They were 
amended in 1969 and 1973. In 1984, the Committee combined the text of NFPA 
406M, Manual on Aircraft Rescue and Fire Fighting Techniques for Fire Departments 
Using Structural Fire Apparatus and Equipment with the text of NFPA 402, Recom- 
mended 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. 
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Committee on Aviation 

Correlating Committee 

Gene E. Benzenberg,  Alison Control. Inc. 
B. V. Hewes, Air Atlanta. Inc. 
L. M. Krasner ,  Factory Mutual Research Corp. 

James J. B renneman ,  Chairman 
United Airlines, Inc. 

Bruce W. Teele,  Secretary 
National Fire Protection Association 

(Nonvoting) 

Paul  O. Mason, Pan American World Airways, Inc. 
John  A. O 'Donnel l ,  San Diego. CA 
James F. O 'Regan ,  Feecon Corp. 

Technical Committee on 

Aircraft Rescue and Fire Fighting 

B. V. Hewes, Chairman 
Air Atlanta. Inc. 

James F. O 'Regan ,  Vice Chairman 
Feecon Corp. 

Pau l  R. Powers, Secretary 
Bell Helicopter Textron 

Phi l ip  H. Agee, Air Transport  Assn. of America 
Francois Ansart ,  Service Technique de la Naviga- 
tion Aerienne. Paris, France 
Charles T .  Arena,  Logan lnt'l Airport 
James J. B renneman ,  United Air Lines, Inc. 
Wi l l iam M. Carey, Underwriters Laboratories 
Inc. 
Martin  P. Casey, Catonsville, MD 
Richard  B. Clarke, Boeing Commercial Airplane 
Co. 
Robert  L. Darwin,  Navy Dept. 
Ronald  E. Didion, The Nolan Co. 

Rep. Fire Apparatus Mfrs. Div.-TBEA 
David A. Enz, Tucson Airport Authority 

Rep. American Assn. of Airport Exec., Inc. 
George B. Geyer, FAA Technical Center 
Norris  C. Gray, US Nat'l Aeronautics & Space 
Admin.  

Gilbert  J.  Haas,  Gil Haas & Assoc. 
Richard  A. Harley,  Ottawa, Ontario 

R. A. Hayward,  Civil Aviation Authority, Lon- 
don, England 
John  17. Hors tman,  Presidental Civil Aviation. 
Jeddah, Saudi Arabia 
Dale W. Kent,  3M Co. 
L. M. Krasner ,  Factory Mutual Research Corp. 

Phi l ip  J. Landi ,  Port Authority of NY & NJ 
Rep. Helicopter Assn. of America 

Alfred W. La tham,  Rockwood Systems Corp. 

T h o m a s  J. Lett, US Dept. of the Air Force 

T o m  L i n d e m a n n ,  Air Line Pilots Assn. 

John  E. Lodge, Lodge Fire Protection Consultan- 
cy Ltd., Berkshire, England 
Ron MacDonald,  Canadian Air Line Pilots 
Assn., Brampton, Ontario 

Lorne  MacLean,  Canadian Forces Fire Marshal, 
Ottawa, Ontario 
R. J. Manley,  Delta. BC, Canada 

Rep. IFALPA 
W. J. H. McKee, Chubb Fire Vehicles, Mid- 
dlesex, England 
James Moore, Scammell Motors, Hefts. England 
Maxwell  L. Murray ,  Ministry of Transport,  
Wellington, New Zealand 
Stephen C. Nimmer ,  Oshkosh Truck Corp. 
Isaac Opare-Addo, Opare-Addo Fire Prot. Con- 
suhancy Ltd.. Accra, Ghana 
Keith R. Pollard,  National Foam System. Inc. 
Robert  R. Rogers, Long Island MacArthur Air- 
port 
J o h n  F. Rooney, Tucson. AZ 
Bertrand F. Ruggles,  US Federal Aviation Ad- 
min. 
James A. Sanders, Los Angeles City Fire Dept., 
CA 
Jose L. Santamaria ,  lnt'l Civil Aviation Organ..  
Montreal, Quebec 
W. Hershel  Sharp,  Texas A&M University 

Rep. NFPA Fire Service Section 
George Shedlarski,  Garsite Products, Inc. 
David F. Short, Gloster Saro Ltd.. Gloucester, 
England 
Donald J. Slater, J r . ,  United Technologies Corp. 
Arnold  M. Sloane, Port Authority of NY & NJ 

Rep. Airport Operators Council, Inc. 
John  X. Stefanki,  John X. Stefanki. Inc. 
Joseph L. Walker ,  United States Air Force 
Wi l l i am J. Wenzel ,  Walter Equipment USA, 
Inc. 
Ronald  O. Wikander ,  Lockheed-Georgia Co. 
E. D. Zeratsky, The Ansul Co. 

Rep. Fire Equipment Manufacturers Assn. 
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Alternates 

Bruce C. Barton, Emergency One, Inc. 
(Alternate to R. E. Didion) 

Michael T. Brock, DFW Airport 
(Alternate to D. A. Enz) 

Stanley D. Granberg, The Boeing Co. 
(Alternate to R. B. Clarke) 

Frank J. Gray, British Airports Authority, Lon- 
don, England 

(Alternate to R. A. Hayward) 
Stephen J. Keefer, ICI Americas, Inc. 

(Alternate to E. D. Zeratsky) 
William E. Moore, US Federal Aviation Admin. 

(Alternate to US Federal Aviation Admin. Rep.) 

Ian Paterson, Chubb Fire Vehicles, Middlesex, 
England 

(Alternate to Chubb Fire Vehicles Rep.) 
Miles R. Suchomel, Underwriters Laboratories 
Inc. 

(Alternate to W. M. Carey) 
Ronald S. Tucker, Garsite Products, Inc. 

(Alternate to G. Shedlarski) 
C. Philip Weisz, Air Transport Association of 
America 

(Alternate to P. H. Agee) 
James A. Westphal, Oshkosh Truck Corp. 

(Alternate to S. C. Nimmer) 

This list represents the membership at the ttme the Committee was balloted on the text of  this edition. 
Since that time, changes in the membership may have occurred. 

NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the 
Association or any document developed by the Committee on which the member serves. 
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ADMINISTRATION 402M- 7 

Manual for Aircraft Rescue and 

Fire Fighting Operational Procedures 

NFPA 402M-1984 

PART I - -  A I R P O R T  FIRE D E P A R T M E N T S  

Chapter 1 Administration 

I-1 Scope. Part I of this manual  provides aircraft 
rescue and fire fighting operational procedures for air- 
port fire departments  to assure the efficient utilization of 
the available resources. 

These procedures are designed for aircraft not involved 
in military operations. However, the procedures may be 
generally applicable to military aircraft in peacetime 
operations. Consult the commander  or fire chief of  the 
appropriate  military organization for specific guidance. 

1-2 Purpose.  Part I of this manual  is prepared for the 
use and guidance of those charged with providing and 
maintaining airport rescue and fire fighting services. 

1-3 Genera l .  

1-3.1 Survival of  aircraft occupants takes precedence 
over all other operations and fire control is frequently an 
essential condition to assure such survival. The  objective 
of an airport fire depar tment  should be to respond to air- 
craft emergencies in the min imum possible time and to 
employ the rescue and fire fighting techniques with max- 
imum skills. These objectives can be accomplished with 
properly trained personnel working together as a team 
while employing these operational procedures, as ap- 
plicable. 

1-3.2 Governmental  and consensus standards frequent- 
ly referenced in this manual  may be found in Appendix 
A. 

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 equivalent value may be approximate.  

1-4 Defini t ions .  

Accident/Incident  Pre p l a nn i ng .  This term is used 
to describe the process of forecasting all factors that could 
possibly exist during an aircraft accident / incident  and 
that could bear upon existing emergency resources. 
Preplanning should define the organizational authority 
and the responsibilities of all participants. 

Aircraft Familiarization. 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 

utilize the aiport, and the aircraft types that may use the 
airport as a diversion airport due to weather conditions at 
scheduled destination. 

Aircraft Fire Fight ing.  The  control or extinguish- 
m e n t  o f  a i r c r a f t  f i r e s  f o l l o w i n g  g r o u n d  
accidents/incidents. Aircraft fire fighting does not in- 
clude the control or extinguishment of airborne fires in 
aircraft. 

Aircraft Rescue. The  fire fighting action taken to 
prevent, control or extinguish fire involving, or adjacent 
to an aircraft, for the purpose of providing max imum 
fuselage integrity and escape area for its occupants.  
Rescue and fire fighting personnel, to the extent possible, 
will assist in evacuation of the aircraft using normal 
and /o r  emergency means of egress. Additionally, rescue 
and fire fighting personnel will, by whatever means nec- 
essary, and to the extent possible, enter the aircraft and 
provide all possible assistance in the evacuation of the 
occupants.  

Ai rpor t  Access Road.  Those roads which are pro- 
vided and maintained on airport property for the purpose 
of providing emergency vehicles and other required air- 
port vehicular traffic access to operational areas, taxi- 
ways, runways and remote areas of the airport. 

A i rpor t  Fami l ia r iza t ion .  Refers to the knowledge 
rescue and fire fighting personnel must maintain relative 
to locations, routes and conditions that will enable them 
to respond quickly and efficiently to emergencies on the 
airport and those areas surrounding the airport. 

Airport Fire Chief .  The  individual normally having 
operational control over the airport 's aircraft rescue and 
fire fighting equipment  and personnel, specifically made 
available for aircraft rescue and fire fighting activity at 
the airport, or a designated assistant. The  chief has both 
the authority and responsibility for decisions affecting 
rescue and fire fighting activity and is normally in sole 
command  of such operations at times of emergencies. 

A i r p o r t  M a n a g e r .  T h e  i n d i v i d u a l  h a v i n g  
managerial  responsibility for the operation and safety of 
an airport. The manager  may have administrative con- 
trol over aircraft rescue and fire fighting services, but 
normally does not exercise authority over operational fire 
and rescue matters. 

Airport Security. A policing agency, usually a divi- 
sion of airport administration, which is primarily respon- 
sible for law enforcement on airport property and the 
mainta ining of security provisions required for airports 
under  federal law. 

Aqueous Film Forming Foam (AFFF) Concentrate. 
A concentrated aqueous solution of the fluorinated sur- 
factant  with a foam stabilizer normally diluted with fresh 
water in a 3 or 6 percent solution. 

ARFF .  Aircraft Rescue and Fire Fighting. 

ATC.  Air Traffic Control. The radio control center 
for aircraft at an airport staffed by FAA personnel. 
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Back  Dra f t .  This  is a phenomenon  that  occurs when 
a fire takes place in an enclosed structure,  such as an air- 
craft  fuselage, and  burns undetec ted  until  most of the 
oxygen within is consumed.  The  heat  continues to distill 
f l ammab le  gases mostly in the form of carbon  monoxide.  
When  these gases are heated above their  ignit ion temper-  
ature,  and a supply of oxygen is in t roduced,  as when nor- 
mal  entry points are opened,  the gases may ignite with ex- 
plosive force. 

Cockpit Voice Recorder (CVR).  The  cockpit  voice 
recorder  moni tors  crew communica t ion  th rough  a p ickup 
on the flight deck to a recorder  usually moun ted  in the 
tail area  of the a i rcraf t  and  designed to withstand cer ta in  
impac t  forces and a degree of fire. The  CVR recorder  is a 
cont inuous  30-minute  tape that  requires the power to be 
removed by pul l ing  the CVR circuit  b reaker  in the flight 
deck to preserve communica t ion  recordings that  may be 
vital to the accident  investigation. 

Command Post. The  locat ion at the scene of  an 
emergency where c o m m a n d  coord ina t ion  and com- 
munica t ion  is central ized.  

Cri t i ca l  Rescue  and Fire  F i g h t i n g  Access  
Area. This  is the rec tangu la r  a rea  su r round ing  any 
given runway. Its width extends 150 m (500 ft) ou tward  
from each side of the runway centerl ine,  and  its length is 
1,000 m (3,300 ft) beyond each threshold (See Figure 
2-1.1). 

Dangerous Goods.  (See Appendix C). 

E v a c u a t i o n  T i m e .  T h e  t i m e  b e t w e e n  the  
acc iden t / i nc iden t  and  the removal  of all surviving oc- 
cu.pants. A Federal  Aviat ion Admin i s t r a t ion  requ i rement  
pr ior  to cer t i f icat ion of civil air  t ranspor t  a i rcraf t  
s t ipulates that  the comple te  evacuat ion of all occupants  
using one-hal f  of the requi red  exits must  be demons t ra ted  
in ninety (90) seconds or less. Acc ident  records indicate  
that  this t ime is usually exceeded under  condi t ions of ac- 
tual emergency.  

Federal Aviation Administrat ion (FAA) .  The  FAA 
is an independen t  agency of the Uni ted  States Federa l  
Government  charged  with the p r imary  responsibil i ty of 
regula t ing  the safety of both  mil i tary  and civil aviation.  

F l i g h t  Data Recorder (FDR) .  The  fl ight da t a  
recorder  is an ins t rument  that  moni tors  pe r fo rmance  
character is t ics  of a i rcraf t  in flight.  It is moun t e d  in the 
tail  area  of the a i rcraf t  and  designed to wi ths tand cer ta in  
impac t  forces and a degree of  fire. Its purpose  is to pro- 
vide investigators with flight pe r fo rmance  da ta  that  may  
be relevant in de te rmin ing  the cause of  an accident .  

Fuse lage .  The  fuselage is the body of  an a i rcraf t  con- 
ta in ing the passenger cabin,  flight deck and cargo com- 
par tments .  

M u t u a l  A id .  Mutual  a id  is synonymous with 
"mutua l  assistance," "outs ide a id ,"  " m e m o r a n d u m s  of 
unders tand ing , "  letters of  agreement  or o ther  s imilar  
agreements ,  wri t ten or not, which const i tute  an agreed 
reciprocal  assistance p lan  between emergency services. 

(Sample  Mutual  Aid Agreements  may  be found in Ap- 
pendix  F.) 

R a p i d  Intervent ion Vehicle  (RIV) .  A complemen-  
tary vehicle to the ma jo r  fire f ight ing vehicles. The  design 
and purpose  of the RIV is to provide a means  of br inging  
ext inguishing agent  to the a i rcraf t  crash scene signifi- 
cant ly  faster (up to 60 seconds) than  can be achieved by 
majo r  fire f ight ing vehicles. 

The  RIV brings to the crash scene the quant i ty  and 
discharge capaci ty  of ext inguishing agent  necessary to (1) 
ext inguish an incipient  fire, or (2) hold a fire from 
en la rg ing  unti l  larger  crash vehicles arrive, a n d / o r  (3) 
ma in t a in  at least one fire-free, clear escape pa th  for the 
rescue of passengers and crew. 

At  smal ler  a i rports  where existing fire stat ion locations 
and  CFR vehicles provide acceptab le  r ap id  response, use 
of an RIV may not be necessary if it cannot  provide a 
signif icant  improvement  in response t ime. 

Response Time.  The  t ime elapsed between the in- 
itial not i f icat ion of an acc iden t / i nc iden t  and  the t ime of 
the first discharge of ext inguishing agent  at the incident  
site. (See Part L 2-1.1 and 2-1.3.) 

Size-Up.  The  process of  eva lua t ing  an emergency  
si tuat ion,  es t imat ing  the immedia t e  objectives and deter- 
min ing  how to  most effectively achieve the establ ished ob- 
jective. 

Triage.  The  process of assigning priori t ies to 
casualties for the purpose  of provid ing  t rea tment  and 
t ranspor ta t ion .  

1-5 Un i t s .  Metric units of measurement  in this stan- 
da rd  are in accordance  with the modern ized  metr ic  
system known as the In te rna t iona l  System of Units (SI). 
One unit  (liter), outside of but  recognized by SI, is com- 
monly used in in te rna t iona l  fire protect ion.  

For addi t iona l  conversions and informat ion,  see ASTM 
E-380, Standard for Metric Practice. 

Chapter 2 Response T i m e  

2-1 General.  
2-1.1 Airpor t -based  fire f ight ing equ ipmen t  should be 
avai lable  and  located so that  the demons t ra ted  response 
t ime of the first responding fire f ighting vehicle to reach 
any point  on the opera t iona l  runway is two minutes  or less 
and  any point  r emain ing  within the cri t ical  rescue and 
fire f ight ing access area  is no more  than  a th ree -minu te  
response t ime whenever flight opera t ions  are in progress 
(see Figure 2-1.1). At many  airports ,  par ts  of the cri t ical  
rescue and fire f ighting access area  may  be outside the 
a i rpor t  boundar ies .  T h e  area  may also conta in  obstruc- 
tions such as highways, rai l roads,  ravines or bodies of 
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DIRECTION OF LANDING/TAKEOFF 

CRIT ICAL  RESCUE AND FIRE F IGHT ING ACCESSAREA 

F i g u r e  2-1 .1  C r i t i c a l  R e s c u e  a n d  F i r e  F i g h t i n g  Acces s  A r e a .  

water which would delay or preclude the required access 
of emergency vehicles. However, accident records clearly 
indicate that many accidents do occur in these areas. It is 
very important  to eliminate or reduce these obstacles to 
response whenever possible. When  this cannot  be accom- 
plished, preplanning for alternatives is essential to assure 
the fastest possible response time under  the circumstances 
involved. The method used should take into account  oc- 
cupant  survival capabilities as well as terrain conditions. 
This may require additional mutual  aid agreements with 
outside jurisdictions, to assure the availability of special 
vehicles or personnel with special skills. 

2-1.2 To obtain the desired response, preplanning 
should include a wide range of  topics such as adequate 
alarm systems, fire station location or prepositioning of  
resources, driver training, and airport familiarization 
under  all weather conditions and all periods of  flight 
operations. 

2-1.3 Primary response time should be for the first re- 
sponding fire fighting vehicle. Other  required major  fire 
fighting vehicles should arrive at the scene within a max- 
imum of thirty (30) second intervals thereafter. 

2-1.3.1 To expedite rescue and fire fighting response, 
airport management  should have agreements with air 
traffic control services to stop all aircraft ground move- 
ments and nonemergency ground vehicle traffic. 

2-1.4 Access to the critical rescue and fire fighting ac- 
cess area should be available with surfaces suitable for 
airport rescue fire fighting vehicles, and should be main- 
tained in usable condition while flight operations are in 
progress. 

2-1.5 Airports should include items which would im- 
prove response times when updat ing their master plan for 
airport development.  Response time factors which should 
be given serious consideration include airport fire 
station(s) location(s), two-way access roads in the ap- 
proach and overrun areas and obstruction clearance in 
the critical rescue and fire fighting access area. Response 
routes from the fire station(s) should be designed with a 
turning angle of 45 degrees or less. (See Figure 2-1.5.) 

2-2 Low-Visibi l i ty Operat ions .  

2-2.1 New and improved techniques for instrument 
landing and takeoff permit operations to continue under  
adverse weather conditions. Low-visibility operations 
criteria vary from one airport to another depending on 
the type of instrument landing systems available, the level 
of  natural  and man-made  obstructions in surrounding 
terrain, and the type of runway lighting. Such opera- 
tional minimums may vary from 5 km (3 mi) visibility to 
200 m (700 ft) for landings with similar restriction for 
takeoff. Airport  fire depar tment  personnel, should ascer- 
tain operational restriction levels from their local Air 
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Figure 2-1.5 Optimum Airport Fire Station Location. 

Traffic Control agency in order to establish response 
capability under minimum visibility conditions. 

2-2.2 Although aircraft  operat ional  navigational  
weather minimums may not be in effect, fully manned 
Alert 1 or Standby procedures should be initiated when 
aircraft operations are in progress and surface visibility 
and conditions are less than 800 m ( ~  mi). (See Part L 
4-2.1.) 

2-2.3 Alert 1 Standbys during low-visibility operations 
and adverse weather should have at least one major 
rescue and fire fighting vehicle located adjacent to the 
mid-point of the active runway unless the fire station 
locations permit the response times in Part I, 2-1.1. (See 
Figure 2-1.5.) The distance from the runway centerline 
should be about 300 m (1,000 ft); vehicle engines should 
be running and all emergency lights operating. 

2-2.4 A suitable all-weather access route should be pro- 
vided from vehicle standby positions to active runways 
being protected. 

2-2.5 Rescue and fire fighting personnel assigned to 
Alert 1 Standby should monitor all applicable radio fre- 
quencies. 

2-2.6 Air traffic control should be made aware of the 
exact location of the vehicle(s) assigned to standby duty. 
Where available, surface navigational aids, such as 
ground radar (ASDE) should be fully utilized through 
coordination between rescue personnel and the tower. 

Chapter 3 Preplanning for Aircraft Emergencies 

3-1 Genera l  Policies. 

3-1.1 Preplanning and regular practice drill sessions for 
these recommended operational procedures are needed 
to achieve and maintain a high degree of efficiency. 
Guidance on simulated aircraft emergency exercises is 
provided in NFPA 424, Recommended Practice for 
Airport~Community Emergency Planning. In addition, 
the airport emergency services should hold annual drills. 
Frequent command level, mini drills, or tabletop exer- 
cises designed to develop effective command,  control, 
and communications are also encouraged. 

3-1.2 Command authority at any accident site should 
be predetermined according to the jurisdictional respon- 
sibilities of the departments involved, and as designated 
in the a i rpor t /community  mutual  aid protection. 

3-2 P rep lann ing  Responses to Potential Accident Sites. 

3-2.1 All rescue and fire fighting vehicles in use at the 
airport should be able to meet the provisions of NFPA 
414, Standard for Aircraft Rescue and Fire Fighting 
Vehicles, upon acceptance from the manufacturer,  and 
should be maintained to assure such performance. 
Special training should be given to enhance the skills of 
all vehicle operators as driver performance is critical to 
successful vehicle utilization particularly under un- 
favorable conditions. 
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3-2.2 Each rescue and fire fighting vehicle should make 
trial runs to all areas of the airport in all weather condi- 
tions under which flight operations take place. These 
runs will demonstrate each vehicle's operational capabil- 
ity and time required to reach each site. Since many air- 
craft accidents occur in the overrun areas of the runways 
(see Figure 2-1.1), it is important  to provide suitable 
routes for use by the vehicles to enable them to reach 
these areas. Bridges (e.g., over gullies, streams and 
drainage ditches) where needed should be capable of sup- 
porting 120 percent of the weight of the heaviest emer- 
gency equipment.  

3-2.3 In the event of temporary construction work in 
these areas, the access routes should not be obstructed 
during flight operations periods. If obstruction is 
unavoidable, the airport emergency services should be 
specifically advised of the condition so that preplanning 
can reduce any response delays. 

3-2.8 If  fire station vehicle bay doors are electrically 
operated, alternate means should be available and peri- 
odically tested to permit rapid operation of the doors. 

3-2.9 A communicat ion system from the airport to 
communi ty  or regional emergency services should be pro- 
vided to initiate appropriate  response. The reliability of 
the communica t ion  system should be tested daily. 

3-2.10 Off-airport emergency services responding to an 
on-airport  accident should preplan access to the airport, 
particularly the designated staging areas and should be 
trained in the special procedures that they should follow 
once on the airport. (See Part I, chapter 4.) 

3-2.11 Aircraft rescue and fire fighting equipment  
should be provided for required protection on the airport 
during all flight operations. ARFF vehicles which are 
surplus to required protection may be dispatched off the 
airport for fire emergencies. 

3-2.4 In order to provide multi-vehicle access to the ac- 
cident site, roads should be so constructed that one ve- 
hicle cannot block ingress or egress for other fire and /o r  
rescue vehicles. This can be accomplished by providing a 
wider road or suitable passing and turn-around areas. 

3-2.5 Frangible fence gates or fence sections should be 
located at strategic locations to allow rapid penetration 
by rescue and fire fighting equipment  to land areas out- 
side the airport boundary.  Keys to gate locks should be 
carried on each emergency vehicle, by airport security 
personnel and designated local authorities. 

3-2.6 Grid maps should be provided for each airport 
and its environs. Grid maps should be ruled with 
numbered  and lettered grids (see Figure 3-2.6) to permit 
rapid identification of any response area. The  area 
beyond the airport boundaries covered by the grid map 
should be a distance of 8 km (5 m) from the center of the 
airport but may vary depending on the type of terrain or 
location of the airport in relation to other emergency 
facilities. Map nomenclature should be compatible with 
that used by off-Airport Public Safety Authorities. Two 
or more maps may be required, one of  which should 
display medical facilities, heliports or other features ac- 
cording to the Ai rpor t /Communi ty  Emergency Plan 
where the area exceeds an 8-km (5-mi) radius. Where 
more than one grid map is used, grid identifications 
should differ by color and scale to ensure use of correct 
grid map.  Prominent  local features, access routes and 
staging areas should be shown, as well as compass 
headings to facilitate locating accident and medical facil- 
ity sites. Copies of these grid maps should be prominently 
displayed at air traffic control, airport operations office, 
each airport and communi ty  fire depar tment  station, all 
mutual  aid services and carried on all emergency services 
vehicles. 

3-2.7 At airports which frequently experience fog con- 
ditions, surface movement  guidance systems should be 
used by the airport emergency services to assist in locating 
aircraft on the ground or to track its course while land- 
ing, taking off, or taxiing. 

3-3 Ai rpor t  Fire Fighter Basic Knowledge. 

3-3.1 To assure airport fire fighters have a suitable 
degree of skill, basic training should be provided in ac- 
cordance with NFPA 1003, Standard for Airport Fire 
Fighter Professional Qualifications. 

3-3.2 Comprehensive, continuous in-service training 
and refresher courses should be provided to maintain 
proficiency. For further information on these subjects, 
see the references listed in Appendix A. The  following 
specific basic training needs are given here for emphasis. 

3-3.3 Ai rc ra f t  Fami l ia r iza t ion .  The complexity of 
modern  aircraft and the variety of types in service make it 
virtually impossible to train fire fighting personnel in all 
of the important  design features of each,model. However, 
rescue and fire fighting personnel should be as familiar as 
possible with each type of aircraft normally using the air- 
port. Particular emphasis should be placed on the follow- 
ing: 

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

(b) Seating configurations. 
(c) Type of fuel and location of fuel tanks. 
(d) Location of ejection seats and a rmament  (military 

aircraft). 
(e) Location of batteries, hydraulic and oxygen 

systems. 
(f) Positions of break-in points on the aircraft. 

(g) Location of rapidly activated standby generators or 
turbines. 

For additional information on subparagraphs (a) 
througl~ (g), consult Appendix B. 

3-3.4 Aircraft crews are trained to handle in-flight 
fires; however, airborne fire control agents are limited 
and protect, in general, only localized hazardous areas 
within the aircraft. Emergency landings or accidents can 
be the result of uncontrolled fires experienced in flight. 
The  most frequent type of in-flight fires involve: (1) 
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engines; (2) cabin  areas; (3) restrooms; (4) heaters; and 
(5) cargo areas.  

In addi t ion  to fixed ext inguishing systems, all a i rcraf t  
are equ ipped  with one or more  hand  fire extinguisher.  
These devices can only be expected to handle  incipient  
fires. For fur ther  in format ion  see NFPA 408, Standard 
on Aircraft Hand Fire Extinguishers. 

3-3.5 Eng ine  Fires .  It is reasonable  for a i rpor t  fire 
fighters responding to a i rcraf t  emergency or ig ina t ing  
within a power p lan t  to expect  tha t  the following actions 
have probab ly  been accompl ished  by the flight crew: 

(1) Engine shutdown. 

(2) Engine fire ext inguishing system (if any) utilized. 

(3) Electrical power to the affected engine(s) tu rned  
off. 

(4) Fuel and  hydraul ic  fluid supply to the affected 
engine(s) tu rned  off. 

These condit ions should be orally or visually verified as 
condit ions permit .  It should be noted that  turb ine  
engines, following shutoff  of power and fuel, can remain  
a potent ia l  hazard  dur ing  "winddown" with high heat  
re tent ion cont inuing for as long as thir ty minutes.  This  
can consti tute a potent ia l  ignit ion source in the presence 
of f l ammable  vapors.  On propel ler  driven or rotary wing 
aircraf t ,  contact  with propellers,  or entry into their  pa th  
of rotat ion,  should be avoided dur ing  all stages of  the 
emergency.  

When  jet  engines are s tar ted or shut down in cer ta in  
wind condit ions,  hot starts a n d / o r  tail  pipe fires may  oc- 
cur. These fires can usually be contro l led  by the flight 
crew. In some cases, however, fire d e p a r t m e n t  interven- 
tion may  be necessary. (See Part L 9-5.1.) 

3-3.6 C a b i n  Fires .  The  variety of condit ions which 
cause the emergency landing  of the a i rcraf t  because of a 
cabin  fire precludes responding a i rpor t  fire fighters an- 
t ic ipa t ing  what  condit ions will exist upon  touchdown.  If  
the air  crew has in i t ia ted  emergency evacuat ion pro- 
cedures, it might  be assumed that  the occupants  have the 
abi l i ty  to self-evacuate.  T h e  responding emergency crew 
should allow such procedures  to be car r ied  out  to their  
full potent ia l  without  a t t empt ing  a forcible entry or com- 
promis ing  the self-evacuat ion by interference with slide 
deployment  or o ther  onboa rd  emergency egress equip-  
ment .  Deployment  of fire fighters and  equ ipmen t  into 
rescue and fire f ighting posi t ion should be conduc ted  
simultaneously.  If  there is no evidence of air  crew or pas- 
senger self-evacuation, immedia t e  steps should be taken 
to make  entry for rescue or extr ica t ion.  Entry could  cause 
an inrush of air  into an unstable  cabin  a tmosphere  caus- 
ing rap id  p ropaga t ion  of an existing fire or acce lera t ing  
the ignit ion of smolder ing  mater ia ls .  Entry into the air- 
craft  inter ior  should be m a d e  by fire fighters wear ing self- 
conta ined  b rea th ing  appa ra tus  and equ ipped  with 
sui table fire suppressing equ ipment .  Toxic  gases may  be 
present.  Vent i la t ion and a cabin  search for survivors is 
the immedia t e  task. This  would be especially true under  
the cover of darkness in a smoky a tmosphere  wherein a 
longer per iod of t ime may  be necessary for search and 
rescue. Fire may travel into concealed spaces within the 
fuselage. Unchecked,  this could lead to total  dest ruct ion 

of the a i rcraf t  because of the usual lack of fire s topping 
s t ructura l  components .  Smoke ext rac t ion  equ ipment  
should be avai lable to assist in c rea t ing  an a tmosphere  
more  tenable  for search, rescue, and  overhaul .  Since on- 
board  egress equ ipment  may or may  not be usable or 
avai lable,  it is p ruden t  to provide such g round  suppor t  
equ ipment  as quickly as possible at the t ime of an inci- 
dent .  

3-3.7 H e a t e r  Fires .  Heaters  located in wings, fuselage 
and tail sections of a i rcraf t  may be pro tec ted  with a fire 
ext inguishing system. It may be assumed that  in the event 
of an a i rborne  heater  c o m p a r t m e n t  fire any such system 
has been activated.  

3-3.8 A i r c r a f t  E v a c u a t i o n .  The  need to assist in air- 
craft  occupant  evacuat ion or extr icat ion in an a i rcraf t  ac- 
c ident  a n d / o r  fire depends  on a variety of factors. For ex- 
ample,  the degree of occupant  survivability,  the type and 
occupant  capaci ty  of the aircraft ,  the uti l ization of the 
aircraf t ' s  emergency evacuat ion facilities and  the fire 
condit ions.  In t ranspor t  category fixed wing aircraft ,  the 
flight crew has established emergency procedures  that  are 
to be implemen ted  to the extent  possible depend ing  on 
the extent  of injuries, inter ior  derangement ,  fuselage 
deformity  a n d / o r  fire condit ions.  In  general  aviat ion 
types of fixed and rotary wing aircraft ,  such provisions 
may not be available.  In any event, the rescue efforts may 
very well begin with fire control.  In that  case, every op- 
por tuni ty  for the occupants  to utilize the avai lable  air- 
craft  emergency egress facilities should be pe rmi t t ed  
without  interference from exterior  fire f ighting and 
rescue equipment .  Moreover,  init ial  fire f ighting efforts 
should be di rec ted  toward ma in t a in ing  a safe escape 
route from the a i rcraf t  egress points. 

In t ranspor t  category a i rcraf t  with normal  door  heights 
above 5 ft, a i rcraf t  evacuat ion slides are provided to ex- 
pedi te  occupant  evacuation.  Flight crews are t ra ined  in 
the opera t ion  of these slides. If  slides are deployed and 
are in use when rescue and fire f ighting crews arrive at an 
accident  site, they should not be d is turbed  unless they 
have been d a m a g e d  by use or fire exposure.  Appa ra tus  
arr iving before slide dep loyment  should be posi t ioned so 
as not to interfere with such deployment .  (See Part I, 
Chapter 8 and Appendix B for further information.) 

Assistance in slide off - loading and evacuat ion of oc- 
cupants  from the a i rcraf t  is an impor t an t  funct ion for 
avai lable  rescue personnel  since evacuees frequently suf- 
fer injuries from use of the slides. W h e n  high winds or 
unusual  a i rcraf t  a t t i tudes  cause slides to invert or 
malposi t ion,  rescue personnel  should a t t empt  to align 
them properly.  It does, however, require  four persons to 
proper ly  hold a def la ted  slide in an ex tended  posit ion 
(two at each side). (See Appendix B,) 

3-3.9 Command and Control.  All a i rpor t  emergency 
equ ipmen t  should be provided with two 2-way radios,  one 
opera t ing  on the ai rport ' s  assigned g round  control  fre- 
quency and  the other  on the a i rpor t  emergency fre- 
quency. It is sometimes desirable  for the Ai rpor t  Crash 
Fire Fight ing and Rescue Services to be able to moni to r  or 
be in direct  voice communica t ion  with the a i rcraf t  in an 
emergency s i tuat ion so that  appa ra tus  posi t ioning may be 
established, and da ta  relayed as to type of aircraft ,  
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nature  of the emergency,  number  of occupants  aboard ,  
amoun t  of fuel aboa rd  or other  per t inen t  informat ion .  
This  p rocedure  is especially impor t an t  when a i rpor t  con- 
trol towers are not in opera t ion .  

In these instances, enroute  Air  Traff ic  Services should 
request  that  the a i rcraf t  change  to the r ad io  frequency 
moni to red  by the Crash Fire F ight ing  and Rescue Ser- 
vices. 

Due to noise and confusion at an accident  site, power 
megaphones  can be valuable  tools to coordina te  
a i r - c rew/ground-c rew activities, to give opera t iona l  com- 
mands ,  to direct  survivors to places of refuge, etc. Por- 
table  radios are also desirable  at accident  sites to com- 
munica te  with the a i rpor t  base radio,  a i rpor t  manage-  
ment ,  arr iving back-up  equ ipment ,  etc. Where  personnel  
and  equ ipmen t  from more  than one agency will opera te  
in mutua l  support ,  it is desirable  that  common  radio  fre- 
quencies be available.  If this is not  possible, p rocedure  
should be establ ished so that  messages may be relayed 
th rough  the c o m m a n d  post. 

3-5 A u x i l i a r y  Water and Extinguishing Agent Supply .  
Auxi l iary  water  tankers  should be d ispa tched  whenever 
there is any indica t ion  for need and especially when the 
acc ident  site is known to be beyond water  relay capabi l -  
ity. P re -a r rangements  should be made  to assure that  ad- 
di t ional  supplies of ext inguishing agents are brought  to 
the scene by genera l  purpose  vehicles. Prudent  ut i l izat ion 
of agents under  these c i rcumstances  is par t icu la r ly  impor-  
tant  and  appl ica t ion  methods  should be carefully selected 
to ensure their  most effective use. It is impor t an t  that  
p r ep l ann ing  also include the response, when needed,  of a 
l adder  truck, an elevated p la t form vehicle, por tab le  
l ight ing equ ipment  or o ther  specialized equipment .  (See 
Appendix D. ) 

3-4 Mutual Aid Considerations. 

3-4.1 As ind ica ted  previously, it is f requent ly  vital to 
have mutua l  fire f ight ing a r rangements  with communi ty  
and regional  (off-a i rpor t )  fire depar tments .  Successful 
handl ing  of a i rcraf t  fire accidents  (on or off the a i rpor t )  
depends  on p rep lann ing  the most effective use of mutua l  
aid fire f ighting services (see Appendix F). The  following 
considerat ions  are significant:  

3-4.2 Special a t tent ion  should be given to assuring com- 
pat ib i l i ty  in equ ipmen t  designs (e.g. ,  fire hose threads,  
rad io  communica t ions  equ ipment )  and  to fire control  
opera t iona l  techniques to assure that  agent  appl ica t ions  
achieve op t imum results. 

3-4.3 It is impor t an t  to famil iar ize  s t ructura l  fire 
d e p a r t m e n t  personnel  with the special p roblems  re la t ing 
to a i rcraf t  rescue and fire f ight ing inc luding  access to air- 
por t  movement  areas and opera t ions  on airports .  

3-4.4 Ai rpor t  or ien ta t ion  visits should be a r r anged  by 
fire depar tmen t s  bo rde r ing  airports .  Consul ta t ion  with 
the Ai rpor t  Author i ty ,  airlines, the mi l i ta ry  services and 
private  opera tors  as may  also be appropr i a t e .  Studies 
should include a i rcraf t  emergency exits, seating, fuel 
systems and other  s t ructura l  features.  T h e  general  topog- 
raphy  of the a i rpor t  should be unders tood  with pa r t i cu la r  
reference to a i rpor t  en t rance  points,  s taging areas, active 
runways and water  supply. In-service t ra in ing  should 
make  use of the a i rcraf t  emergency d iagrams  in Appen-  
dix B. 

3-4.5 St ruc tura l  fire f ight ing vehicles normal ly  car ry  
small  amounts  of water  as c o m p a r e d  to the amounts  usu- 
ally car r ied  on majo r  a i rcraf t  rescue and fire f ighting 
vehicles. However, they are useful in re laying water  from 
hydrants ,  reservoirs, or o ther  sources to m a i n t a i n  fire 
f ighting operat ions.  

3-4.6 St ruc tura l  fire fighters can supply needed  man-  
power to handle  tools and  equ ipmen t  for fire control ,  to 
assist in rescue operat ions  and to protect  exposures. 

Chapter 4 Aircraft Emergencies 

4-1 G e n e r a l .  The  life safety hazard  and fire p ropaga-  
tion ra te  of  a i rcraf t  fire necessitates in i t ia t ing a max-  
imum effort.  Pat terns  of behavior  in a i rcraf t  emergencies  
are too var ied to pe rmi t  s tandard ized  response pro- 
cedures.  

An emergency that  is p re judged  to offer only a poten-  
tially minor  p rob lem can evolve into a major  accident  by 
c i rcumstances  that  could not  have been pred ic ted  even by 
exper ienced  flight crew personnel .  

It is therefore  vital to init ial ly respond to each emer-  
gency with the full complemen t  of avai lable  equ ipmen t  
and personnel .  

4-2 Types of Alerts. 
4-2.1 The  terms used to describe various categories of 
a i rcraf t  alerts are not  s tandard ized .  T h e  Federa l  Aviat ion 
Admin i s t r a t ion  (FAA) terms --  Aler t  I, Aler t  II,  or Aler t  
I I l  - -  and  the In te rna t iona l  Civil Avia t ion Organiza t ion  
( ICAO) terms --  Local  Standby,  Full Emergency,  and  
Aircraf t  Acc ident  --  are equivalent .  

4-2.2 A l e r t  I - -  Loca l  S t andby .  An a i rcraf t  that  is 
known or suspected to have an opera t iona l  defect  should 
be considered an Aler t  I. This  defect  should not normal ly  
cause serious diff iculty in achieving a safe landing.  

Aler t  I should also be in i t ia ted  when an aeromedica l  
evacuat ion  a i rcraf t  is a p p r o a c h i n g  or depa r t i ng  (see Part 
L Chapter 10). 

Airpor ts  should have m a n a g e m e n t  policies for im- 
p lemen ta t ion  of Aler t  I p rocedures  whenever  requi red  
response times cannot  be achieved.  Factors  tha t  may af- 
fect response t ime include const ruct ion  work, field main-  
tenance,  and  adverse weather  condi t ions such as snow, 
ice or low visibility (see Part L 2-2.1). 

Airpor ts  should have m a n a g e m e n t  policies for im- 
p l emen ta t ion  of Aler t  I p rocedures  du r ing  arrival  and  
depar tures  of cer ta in  categories or types of a i rcraf t  not 
normal ly  uti l izing the a i rpor t .  
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Under  Aler t  I condit ions,  at least one a i rcraf t  rescue 
and  fire f ight ing vehicle should be m a n n e d  and  posi- 
t ioned to permi t  immedia t e  use in the event of an inci- 
dent .  The  A R F F  personnel  should be advised of the (1) 
type of aircraft ,  (2) number  of passengers and crew, (3) 
type and amount  of fuel, (4) na ture  of the emergency,  (5) 
type, amount  and locat ion of dangerous  goods, and  (6) 
n u m b e r  of nonambu la to ry  passengers on board ,  if any. 
All o ther  A R F F  vehicles should be avai lable  for im- 
media te  response. 

4-2.3 A l e r t  I I  - -  F u l l  Emergency .  An  ai rcraf t  that  is 
known or is suspected to have an opera t iona l  defect  that  
affects normal  flight operat ions  to the extent  that  there is 
danger  of an accident  is an Aler t  II --  Full  Emergency.  
ARFF  personnel should be provided with de ta i led  infor- 
ma t ion  which allows p repa ra t ion  for likely contingencies.  
A full response should be m a d e  with the emergency 
equ ipment  m a n n e d  and posi t ioned with engines runn ing  
and all emergency lights opera t ing  so that  the fastest 
response to the i nc iden t / acc iden t  site can be accom- 
plished. It is impor t an t  that  app rop r i a t e  rad io  frequen- 
cies be continuously moni to red  by A R F F  personnel.  One 
or more  major  a i rcraf t  rescue and fire f ighting vehicles 
should be able to ini t ia te  fire suppression within the 
briefest per iod of t ime following the aircraf t ' s  coming to 
rest. S tandby posi t ioning of vehicles should be establ ished 
for a variety of an t ic ipa ted  circumstances.  The  A R F F  
personnel  should be informed of any changes in a 
distressed aircraft 's  emergency condit ions which could af- 
fect the touchdown point  or the u l t imate  behavior  of the 
aircraft .  

4-2.4 A l e r t  I I I  - -  Aircraft Accident. This Aler t  
denotes an a i rcraf t  accident  has occurred  on or in the vi- 
cinity of the a i rpor t .  Regardless of the source of this 
a la rm,  full a i rpor t  fire and  rescue response procedures  
should be put  into effect. W h e n  possible, all known perti-  
nent  in fo rmat ion  should be re layed via rad io  by air traffic 
control  (ATC) to responding emergency  units and in- 
c lude as accurately as possible the locat ion of the accident  
using grid m a p  coordinates  and landmarks .  (See Figure 
3-2.6.) 

W h e n  such in format ion  is not  avai lable,  the A R F F  per- 
sonnel should an t ic ipa te  the worst s i tuat ion and p repa re  
accordingly.  Mutual  a id  assistance should be in i t ia ted  in 
accordance with the A i rpo r t /Commun i ty  Emergency Plan 
(see NFPA 424, Recommended Practice for Airport/ 
Community Emergency Planning and ICA 0 ASM-7). 

The  officer in charge  should advise A T C  of condit ions 
at the site, par t icu la r ly  if such condi t ions could interfere 
with flight operat ions.  

Chapter 5 Factors Common to All Aircraft Fire 
Emergency Responses by Airport Fire Departments 

5-1 Protective Clothing and Equipment. All a i rpor t  
fire f ighting and  rescue personnel  should be provided 
with, and  be requi red  to wear, when appropr ia te ,  p roper  

and comple te  protect ive c lothing and equipment .  Mini- 
m u m  protect ive c lothing and equ ipmen t  should be ei ther  
a fire fighter 's  helmet  or proximi ty  hood, protect ive coat  
and  trousers, boots, gloves and a sel f -contained b rea th ing  
appa ra tus  unit .  Personnel should be fully t ra ined  in the 
use, l imita t ions  and value of such protect ive c lothing and 
equ ipment  and  utilize them in f requent  fire f ight ing drills 
(see NFPA 403, Recommended Practice for Aircraft 
Rescue and Fire Fighting Services at Airports and Heli- 
ports). 

5-2 Approaching the Accident/Incident. 

5-2.1 Route to Be Selected. Rescue and fire f ighting 
vehicles should approach  any a i rcraf t  accident  by the 
route  providing the quickest response t ime (see Part I, 
Section 2-1.1). This may not  necessarily be the shortest 
dis tance to the scene. Travers ing rough un improved  
areas may  take longer than  travel ing a grea ter  distance 
on paved areas such as taxiways, r amps  and roads.  Tota l  
response t ime is vital. Prefer red  routes, especially within 
the Crit ical  Rescue and Fire Fight ing Access Area ,  should 
be preselected.  W h e n  near ing  the incident  scene, vehicle 
opera tors  should be extra  cautious to avoid occupants  of 
the a i rcraf t  who may  have escaped,  been thrown free 
a n d / o r  are walking away from the area  in dazed condi- 
tion. Nigh t t ime  or low-visibility responses will require  ex- 
t ra  di l igence by drivers and  observers and  intel l igent  use 
of spot- or floodlights.  

5-2.2 Need for Alternate Routes. In some cases, run- 
ways and taxiways are blocked by pa rked  a i rcraf t  await- 
ing takeoff  or taxi c learance.  Vehicle opera tors  should be 
aware of a l te rna te  routes that  can be used so as not  to 
delay the response. 

5-2.3 Soil  T r a f f i c a b i l i t y .  The  load-bea r ing  character -  
istics of the a i rpor t  soil s t ructure  under  various weather  
condit ions should be known and  drivers should be t ra ined  
to deal  with off- road driving problems.  

5-2.4 Special Precautions for Gear Emergencies. For 
emergencies  involving gear  malfunct ions  or tire difficul- 
ty, there is always a possibility of the a i rcraf t  veering off 
the runway and hi t t ing  the s tandby emergency equip- 
ment .  It is difficult  to predic t  the touchdown point .  
Therefore ,  one vehicle should be located,  if there are two 
or more  vehicles available,  on each side of the runway at 
a sui table dis tance from the runway edge. After  the air- 
craft 's  touchdown,  the vehicle should follow the a i rcraf t  
to its resting place.  

5-3 Positioning of Equipment. 

5-3.1 Positioning of Rapid Intervention Vehicles 
(RIV) or Combined Agent Vehicles. 

The  mission of the RIV or first arr iving vehicle and its 
crew is to prevent  fire outbreak ,  assist in rescue opera- 
tions, and control  or ext inguish any init ial  fire. The  crew 
should immedia te ly  establish an evacuat ion area and size 
up the rescue and fire f ighting p rob lem so as to be able to 
posi t ion the other  vehicles upon  their  arr ival .  

Init ially,  RIVs should be posi t ioned to permi t  the most 
r ap id  access to the pr inc ipa l  egress route  from the a i rcraf t  
in distress except when it is obvious that  occupants  are 
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evacuat ing safely without  assistance and the fire or threat  
of fire is otherwise control led.  Caut ion  must  be taken to 
avoid placing the vehicle in locations that ,  in the event of 
a sudden extension of f lame, could place evacuees, fire 
fighters, and  vehicles in a hazardous  position. 

5-3.2 Positioning of Major Fi r e  F i g h t i n g  Vehicles .  

Vehicles should be posi t ioned to make  effective and ef- 
ficient use of all agent  systems. Most efficient use may re- 
quire  movement  of the vehicle dur ing  turret  operat ions.  
The  p u m p  and roll concept  is especially effective with 
AFFF agent.  It is vitally impor t an t  to avoid overappl ica-  
tion of the l imited amounts  of agent  available.  Tur re t s  
should be used only as long as they are being effective. 
Frequent ly,  hand  lines can ma in ta in  control  of the rescue 
areas and can be the key to successful rescue operat ions.  

W h e n  selecting vehicle posit ion for apply ing  foam, re- 
m e m b e r  that  the wind has considerable  influence upon  
the rate  of fire and  heat  travel; uti l izing the wind 
whenever possible will thus assist in achieving the objec- 
tive. General ly,  foam streams should not  be d i rec ted  
toward  the fuselage at r ight  angles as this may  tend to 
drive burn ing  fuel toward  the occupied  areas, jeopardiz-  
ing survival of t r apped  occupants .  The  ma in  object  is to 
safeguard  the escape areas. 

5-4 Methods  of  A p p l y i n g  F o a m  E x t i n g u i s h i n g  Agents .  

5-4.1 Aqueous  F i l m  Forming Foam (AFFF)  n Turret 
Application. 

AFFF concent ra te  consists of a f luorochemical  surfac- 
tant  with a foam stabil izer  which is d i lu ted  with water  in 
ei ther  a 3 percent  or a 6 percent  solution. It acts both  as 
as bar r ie r  to exclude air  or oxygen and,  in addi t ion ,  pro- 
duces an aqueous fi lm which spreads over the fuel sur- 
face. This  f i lm-forming  activity will cont inue as long as 
solution remains  in the foam bubble .  The  fast d ra in ing  of 
the aqueous film from the foam blanket  accounts  for the 
fast knockdown of a hydroca rbon  fuel fire but  contr ibutes  
to its l imi ted  bu rnback  resistant characterist ics.  Position- 
ing of the equ ipment  to pe rmi t  m a x i m u m  effective use of 
turrets and  hand  lines is equal ly  impor t an t  with AFFF  as 
with pro te in  foam; however, the me thod  of app l ica t ion  
differs when apply ing  AFFF from the turret .  The  basic 
pr inc ipa l  is to d is t r ibute  a visible AFFF  b lanke t  of suffi- 
cient thickness over the burn ing  l iquid  area  to act as a 
f i lm source for vapor  suppression. The  or iginal  foam 
blanket  should not  be rel ied upon  to be pe rmanen t  and  
should be renewed as necessary unti l  such t ime as the 
fue l / vapo r  hazard  no longer exists. Because of l imi ted  
water  supplies, tur re t  opera tors  should concent ra te  on 
the prac t ica l  cri t ical  area and  ma in ta in  this area  fire free 
after  ext inguishment .  

AFFF and pro te in-based  foam concentra tes  should not  
be mixed.  Where  AFFF  is used in equ ipmen t  that  former-  
ly con ta ined  pro te in  foam concentra te ,  the foam tank 
and  system must  be thoroughly  flushed. 

AFFF is compa t ib le  with pro te in  and f luoroprote in  
foams in the appl ied  form. The  equ ipmen t  normal ly  used 
for apply ing  prote in  or f luoroprote in  foam can be used 
for AFFF appl ica t ion;  however, the use of nonasp i ra t ing  
equ ipment ,  such as convent ional  spray nozzles, has 
proven to be effective in the app l ica t ion  of AFFF.  Ex- 
t reme caut ion should be taken when using the s t raight  

s t ream method  as this may cause an increase in the l iquid 
pool surface a n d / o r  spla t ter  of the f l ammab le  l iquid.  

AFFF agents are compa t ib le  with dry chemicals.  The  
agents may be appl ied  s imultaneously to improve f lame 
knockdown and control  fire spread.  

5-4.2 Fluoroprotein Foam - -  Turret Application. 
Fluoropro te in  foam concentra tes  consist of the basic 

prote in  foam concentra te ,  modi f ied  by the add i t ion  of 
f luorochemical  surfactants  which improve the foam 
blanket  flowing characterist ics,  and  improve the 
tolerance proper t ies  and compat ib i l i ty  with dry chemical  
powders.  F luoropro te in  foam concentra tes  are used as 
ei ther  a 3 percent  or 6 percent  concentra te .  

F luoropro te in  foam's  p r imary  ext inguishing method  is 
smother ing,  by forming a cohesive free-flowing foam 
blanket  which suppresses fuel vapor.  

Equ ipmen t  normal ly  used for pro te in  foam must  be 
used for f luoropro te in  foam app l ica t ion  and may utilize 
s t raight  s t ream or dispersed pa t te rns  to d is t r ibute  the 
foam over a wide area,  or indirect  deflect ion techniques.  
Extreme caut ion should be taken when using the s t raight  
s t ream method  as this may cause an increase in the l iquid 
pool surface, cause greater  f lame intensity and spla t ter  of 
the f l ammab le  l iquid.  

Al though  the foam may  have a high degree of 
to lerance to con tamina t ion  by fuel, direct  p lung ing  of the 
foam s t ream should be avoided.  T h e  improved  com- 
pat ib i l i ty  demons t ra t ed  by f luoroprote in  foams with dry 
chemical  powders over pro te in  foam, together  with their  
compat ib i l i ty  with AFFF,  allows twin agent  or two-point  
app l ica t ion  to be employed.  The  user should be assured 
that  the foam and dry chemical  compat ib i l i ty  is adequa te  
to meet  opera t iona l  requi rements  or the manufac tu re r s  
may  be contac ted  for addi t iona l  informat ion .  

5-4.3 Protein Foam - -  Turret Application. 
Protein  foam concent ra te  consists p r imar i ly  of prote in  

hydrolysate,  plus stabil izing additives,  and  is used as a 3 
percent  or 6 percent  concentra te .  Because of pro te in  
foam's  ext inguishing character is t ic ,  which is p r imar i ly  
smother ing  by forming  a cohesive stable foam blanket ,  
care  should be taken when d i rec t ing  the turre t  foam 
stream.  

The  init ial  discharge of  pro te in  foam should be along 
the line of the fuselage and then di rec ted  to drive the fire 
outwards.  Care must  be exercised to avoid the possibili ty 
of d i s turb ing  an establ ished prote in  foam blanket  by the 
careless app l ica t ion  of addi t iona l  pro te in  foam, or any 
other  agents.  Protein  foam should be app l ied  to a l iquid  
fuel fire so that  it gent ly forms a un i form and cohesive 
b lanket  with the least possible tu rbulence  to the fuel sur- 
face. 

Extreme caut ion  should be taken when using the 
s t ra ight  s t ream method  as this may  cause an increase in 
the l iquid pool surface and cause grea ter  f lame intensity. 

5-4.4 Hand Line Applications. 
Support ive  protect ive measures  with hand  lines are 

usually necessary to provide access to egress routes for 
both  evacuees and rescuers. A word of caut ion,  however, 
is necessary if the a t tack  me thod  requires both  turre t  and  
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hand  line opera t ion .  Whe the r  or not there is an. im- 
media te  need for hand  lines, they should be charged  for 
use when equ ipment  is proper ly  posi t ioned irrespective of 
the extent  of the fire at t ime of arrival.  This  should assure 
an immedia te  discharge capabi l i ty  in case of fuel flash 
fire which could endanger  emergency crews and equip- 
ment  at the scene as well as occupants  of the aircraft .  If 
no fire is visible, all equ ipmen t  should be placed in im- 
media te  readiness for service. 

5-5 Special Extinguishing Techniques. 

5-5.6 Combustible Metals. Burning  magnes ium or 
t i t an ium parts should be I S O L A T E D  and ext inguished 
using a Class D agent.  Where  this is not possible, ex- 
t inguish by covering with dry, u n c o n t a m i n a t e d  sand or 
dirt .  

5-5.7 Broken Flammable and Combustible Liquid 
Lines .  Broken fuel, hydraul ic  fluid ( f l ammable  type), 
alcohol and  oil lines should be p lugged or c r imped,  when 
possible, to reduce the amoun t  of spill and  extent  of fire. 

5-5.1 Exposed Fuel Spills or Fuel Fires. All spills of 
f l ammable  l iquids in the area su r rounding  the occupied 
areas of the aircraf t  should be neutra l ized or b lanketed  
with foam (protein,  f luoroprotein ,  or AFFF solutions or 
combina t ions  thereof) as quickly as possible, taking into 
considerat ion the total supply available.  General  purpose 
vehicles should be avai lable on p rea r r anged  schedules to 
br ing addi t ional  supplies of foam concentrates  to the 
scene. Wate r  should not be used where foam has been ap- 
plied since this could wash away the existing foam 
blanket .  

5-5.2 Combined Agent Usage. The  main  a t tack on the 
fire will normal ly  be by mass app l ica t ion  of foam, or 
al ternately,  by the combined  use of  foam and a dry 
chemical  agent.  Even where foam alone is used, a 
sui table  complementa ry  agent  should be avai lable to deal  
with pockets of fire which may be inaccessible to direct  
foam appl icat ion.  Protein foam should be employed only 
with compat ib le  dry chemicals.  

Complemen ta ry  agents include dry chemical  powders, 
carbon dioxide,  or a ha logena ted  ext inguishing agent,  
and  are general ly used on spilled l iquid fuel fires or in 
concealed spaces, such as wing voids, in an engine 
nacelle, or wheel well. 

5-5.3 Uninvolved Fuel T a n k s .  If fire threatens  ex- 
posed a i rcraf t  structures conta in ing  fuel, they should be 
pro tec ted  by foam or water  spray streams to prevent  their  
involvement.  W a t e r  spray systems should not be allowed 
to destroy the blanket  covering any fuel spilled in crit ical 
areas. 

Experience has shown that  dry chemical  tends to be 
more effective than  C02 or Halon  when used in the open 
to combat  three-dimensional  fires. 

5-5.4 Ignition Source E l i m i n a t i o n .  If a large fuel 
spil lage occurs without  fire, it is impor t an t  to e l iminate  as 
many ignition sources as possible while the spill is being 
stabil ized or covered with foam. 

There  may be enough residual  heat  to ignite fuel 
vapors up to thir ty (30) minutes  after  shutdown, in tur- 
bine aircraf t  engines, or ten (10) minutes  after shutdown 
in piston engines. 

5-5.5 Aircraft Engine Hazards. Rescue and fire 
f ighting personnel should stay at least 8 m (25 ft) from the 
intake of an opera t ing  turb ine  engine to avoid being in- 
ju red  by the suction effects, and 45 m (150 ft) from the 
rear  to avoid being in jured or burned  by the blast effects. 
(See Figure 5-5.5.) On piston or tu rbo-p rop  aircraft ,  the 
propellers  should never be touched,  even when at rest. 

5-5.8 Conf ined Rec iprocat ing  Engine  Fires 
(Pis ton) .  When  engine fires are confined within the 
nacelle,  but  cannot  be contro l led  by the a i rcraf t  ex- 
t inguishing system, dry chemical ,  ca rbon  dioxide,  or a 
ha logena ted  fire ext inguishing agent should be appl ied  
first as these agents are more  effective than  water  or foam 
inside the nacelle. Foam or water spray should be used 
external ly to keep adjacent  a i rcraf t  s tructures cool. 

5-5.9 T u r b i n e  (Jet) Engine Fires. Fires confined to 
the hot section of engines may be best contro l led  by keep- 
ing the engine rotat ing.  Such action must  be considered 
in the context  of necessary aircraf t  evacuat ion and other  
safety considerat ions.  Fires outside the combust ion 
chambers ,  but  confined within the nacelle,  are best con- 
t rol led with the aircraft 's  bui l t - in  ext inguishing system. If 
the fire continues after the system has been exhausted,  or 
if reigni t ion occurs, a ha logenated  fire ext inguishing 
agent  or carbon  dioxide or dry chemical  agent  may be 
app l ied  through main tenance  access openings to a t t empt  
ext inguishment .  The  a i rcraf t  opera to r  should be advised 
of the type of ext inguishing agent  used in order  for ap- 
p ropr ia te  main tenance  act ion to be taken.  

Also, avoid using foam in the intake or exhaust  system 
unless control  cannot  be secured with other  agents and 
the fire cannot  be confined to the engine nacelle.  Fire 
fighters should s tand clear of the exhaust  and  intake 
chambers  when pro tec t ing  exposed combust ibles  from 
the impinging  flames. 

Some engines have magnes ium or t i t an ium parts  
which, if ignited,  cannot  be ext inguished with the con- 
ventional  ext inguishing agents avai lable to most a i rcraf t  
rescue and fire f ighting crews. If  these fires are con ta ined  
within the nacelle,  it should be possible to allow them to 
burn  out without  seriously th rea ten ing  the a i rcraf t  itself 
as long as (1) there are no external  f l ammab le  vapor-a i r  
mixtures  which could be igni ted by the flames or hot 
engine surfaces and (2) foam or water  spray is avai lable  to 
ma in ta in  the integri ty of the nacelle and  sur rounding  ex- 
posed a i rcraf t  structures.  (See Part II, Section 3-2 and 
NFPA 403, Recommended Practice for Aircraft Rescue 
and Fire Fighting Services at Airports and Heliports.) 

5-6 Rescue Assistance. 
5-6.1 Basic Principles. Evacuat ion of personnel  in- 
volved in aircraf t  acc idents / inc idents  and  assistance to 
those who cannot  remove themselves should proceed with 
the greatest  possible speed. Whi le  care is necessary in the 
evacuat ion of  injured occupants  so as not to aggravate  
their  injuries, removal  from the f i re - threa tened area is 
the p r imary  requi rement .  
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Figure 5-5.5 Engine Run Danger Areas. 

5-6.2 Methods of Evacuation/Rescue.  Evacuat ion  
and rescue assistance should be accompl ished  through 
regular  a i rcraf t  doors and hatches wherever possible. If 
this is not possible, breaks in the fuselage or the use of 
cockpit  windows should be considered.  Ai rpor t  fire 
depa r tmen t  personnel should be t ra ined in forcible entry 
procedures  and should be provided with the necessary 
tools. Precaut ions should be taken so that  hot metal  
sparks caused by power tools do not ignite f l ammable  
vapors or o ther  combustibles.  Aircraf t  windows are often 
used for evacuation,  rescue, or for venti lat ion,  especially 
those designed as emergency exits. Most exits have latch 
release devices on both  the outside and inside of  the 
cabin.  Most window exits open T O W A R D  T H E  INSIDE. 
Aircraf t  cabin  doors are also used as emergency exits ex- 
cept  those incorpora t ing  air-stairs.  When  posi t ioning lad- 
der  or por tab le  ramps  to a t t empt  to open cabin  doors 
from the outside, ex t reme care should be taken since all 
a i rcraf t  cabin  doors do not open in the same direct ion.  
Some travel to the left, some to the right,  some upward,  
others downward  and some will not open at all if any 
pressure is still within the a i rcraf t  (as low as .015 psi). The  
doors on most wide-body ai rcraf t  are opened automat i -  
cally with pneumat ic  or mechanical-assis t  features with a 
sequential  au tomat ic  dep loyment  of the slides. Doors on 
most existing a i rcraf t  have been modi f ied  to prevent 
au tomat ic  dep loyment  of the slides if the door  is opened 
from the outside. However,  ex t reme caut ion  should be 
taken to avoid being struck by the doors, slides or stairs in 
the event of a mal func t ion  which might  permi t  an 
au tomat ic  release when doors are opened.  When  opening  
the doors of wide-body aircraft ,  e levated p la t form 
vehicles or mobi le  passenger loading  steps are very 
desirable both for efficiency and reduct ion  of fire f ighter 

injury. Rescue and fire f ighting personnel  should have a 
sound knowledge of these design features of a i rcraf t  nor- 
mal ly  using the a i rpor t  (see Appendix B). 

5-6.3 Moving Aircraft Wreckage. If it is necessary to 
use power equ ipmen t  to move port ions of a d a m a g e d  air- 
craft ,  e i ther  to assist in rescue operat ions  or to control  the 
fires, caut ion  must  be used to avoid changes in a i rcraf t  
or ien ta t ion  or strains which might  l iberate  quanti t ies  of 
fuel from par t ia l ly  d a m a g e d  tanks, cause collapse or 
rollover of the fuselage, or cause grea ter  injuries to 
t r apped  personnel .  

5-6.4 No Smoking Rule. Assure that  the "No Smok- 
ing" rule is rigidly enforced at the scene of the 
acc iden t / i nc iden t  and in the immedia t e  vicinity. 

Chapter 6 Aircraft Accidents in the Water 

6-1 General. 

6-1.1 Where  airports  are s i tuated ad jacent  to large 
bodies of water  (such as rivers or lakes) or where they are 
located on coastlines, special provisions should be made  
for rescue and fire f ighting opera t ions  in the water.  Ex- 
amples  of specialized equ ipmen t  for rescue and fire 
f ight ing include:  f i re / rescue boats; a i r -cushion vehicles 
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(ACV); helicopters;  and  coastal patrol  boats. In those 
areas where this type of equ ipmen t  is not opera ted  by 
local emergency services, p rea r rangement s  should be 
made  for private agencies to respond upon notif icat ion.  

Append ix  D illustrates some typical water  f i re / rescue 
equ ipment  in service. 

6-1.2 Many t ranspor t  a i rcraf t  not engaged in intercon- 
t inental  overwater  flights are equ ipped  only with 
f lota t ion- type seat cushions as emergency f lotat ion equip- 
ment.  Survivabili ty of passengers using this equ ipment  is 
l imited.  They are susceptible to hypothermia  in water  
below 70°F, or ingestion of fuel vapors from float ing fuel. 
Hence, rap id  response is impor tan t .  

6-1.3 P r o b a b i l i t y  of Fire. In water  l anding  incidents,  
the possibility of fire is normal ly  reduced  because of the 
likely suppression of ignit ion sources by the water  contact  
and  the cooling of hea ted  surfaces. In si tuations where 
fire is present,  its control  and  ext inguishment  present  
unusual  problems unless the proper  equipment  and skilled 
personnel are available.  

6-1.4 Fue l  on Water Surface. It should be an t ic ipa ted  
that  the impac t  of the a i rcraf t  into the water  might  rup- 
ture fuel tanks and lines. It is reasonable  to assume that  
fuel may be f loat ing on the surface of the water.  Boats 
having exhausts at the waterl ine or above may present an 
ignit ion hazard  if opera ted  where this condi t ion  is pres- 
ent. Advantage  should be taken of wind and water cur- 
rents when deal ing with f loat ing fuel. Every effort should 
be made  to keep it from moving into areas where it would 
be hazardous  to rescue operat ions or ini t iate fire. As soon 
as possible, pockets of fuel should ei ther  be broken up or 
moved from the rescue area with large velocity nozzles, 
covered with foam, or boomed  to contain  the fuel in a 
safe area  pr ior  to absorpt ion,  emulsif icat ion or removal.  
Prep lanning  with the local Wate r  Pollut ion Control  
Agency can establish emergency assistance dur ing  this 
opera t ion .  

6-2.4 Victims are more  apt  to be found downwind or 
downst ream.  This  should be an t i c ipa ted  when p lann ing  
the at tack.  Where  only the app rox ima te  locat ion of the 
crash is established upon arrival,  divers should use stan- 
da rd  underwater  search pat terns  mark ing  the locations of 
the major  parts of the a i rcraf t  with marke r  buoys. If suffi- 
cient divers are not available,  d ragging  operat ions  should 
be conduc ted  from surface craft .  In no instance should 
dragging and diving operations be conducted simultane- 
ously. 

Enough air may remain  in large submerged  occupied 
sections of the a i rcraf t  to ma in ta in  life. Entry by divers 
should be made  carefully at the deepest  point  possible. 

6-3 Other Considerations. 
6-3.1 Where  the distance offshore is within range,  syn- 
thet ic  f ibe r -covered ,  r u b b e r - l i n e d  fire hose can 
sometimes be f loated into posit ion by divers or boats and 
used to supplement  other  means of fire at tack.  

6-3.2 Where  occupied sections of a i rcraf t  are found 
floating,  great  care should be exercised not to dis turb 
their  water t ight  integri ty and the a t t achment  of sup- 
p lementa l  f loat ing devices may be desirable.  Removal  of 
the occupants  should be accomplished as smoothly and 
quickly as possible. Any shift in weight or lapse in t ime 
may result in the aircraf t  sinking. Rescuers should use 
caut ion  so that  they are not t r apped  a n d / o r  drowned in 
these situations. 

6-3.3 A c o m m a n d  post should be establ ished on an ad- 
j acen t  shore, in a posit ion to facil i tate implementa t ion  of 
the A i r p o r t / C o m m u n i t y  Emergency Plan in accordance  
with guidel ines establ ished by the author i ty  having 
jur isdict ion.  (See NFPA 424, Recommended Practice for 
Airport~Community Emergency Planning.) 

6-2 Organizing Diving Units /Use  of Divers. 
6-2.1 Diving units should be d ispa tched to the scene. 
W h e n  available,  helicopters can be used to expedi te  the 
t ranspor ta t ion  of  divers to the actual  area of the crash. 
All divers who may be called for this type of service 
should be highly t ra ined in both SCUBA diving and 
underwate r  search and recovery techniques.  In areas 
where there are no opera t ing  governmenta l  or munic ipa l  
underwate r  search and recovery teams, agreements  may 
be made  with private diving clubs. The  qual if icat ions of 
the individual  divers should be establ ished by t ra in ing 
and pract ica l  examinat ion .  

6-2.2 In all operat ions where divers are in the water,  
s t andard  diver's flags should be flown and boats restr icted 
from opera t ing  in the rescue diving area.  

6-2.3 Where  fire is present,  app roach  should be made  
after wind direct ion and velocity, water  cur rent  and  site 
accessiblity are taken into considerat ion.  Fire may  be 
moved away from the area  by using a sweeping technique 
with hose streams. Foam and other  ext inguishing agents 
should be used where necessary. 

Chapter 7 Rescue and Fire Fighting Post Aircraft 

Accident Procedures 

7-1 Fire Department Authority. 
7-1.1 Many local statutes s t ipulate  that  it is the duty of 
the fire de pa r tme n t  to protect  life and  proper ty  from fire 
and  to extinguish all destructive fires. They  fur ther  state 
that  no person has the right to interfere with or h inder  
the fire de pa r tme n t  in the pe r fo rmance  of this responsi- 
bility. In a i rcraf t  accidents where investigation of cause is 
most impor tan t ,  efforts consistent with the duty descr ibed 
above may involve moving parts and  opera t ing  controls.  
W h e n  this is done, rescue and fire f ighting personnel  
should be p repared  to subsequently advise responsible in- 
vestigative authori t ies  of the act ion they took in carrying 
out their  rescue, fire control,  or fire prevent ion responsi- 
bilities which may be of impor tance  in the accident  in- 
vestigation report .  
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7-1.2 Rescue and fire f ighting personnel  should 
famil iar ize themselves with all regulat ions,  na t ional  and 
local, regard ing  movement  of wreckage and disposit ion 
of h u m a n  remains  (see Appendix E). 

7-2 Preservation of Evidence. 
7-2.1 Following extr ica t ion and rescue of occupants  
from an aircraft ,  preservat ion of evidence at the accident  
site is of vital impor tance  in de te rmin ing  the p robab le  
cause. Fire f ighting and rescue personnel should be aware 
of this precaut ion  and it should be stressed in t ra in ing  ex- 
ercises. 

7-2.2 Rescue and fire f ighting personnel  should take 
note of condi t ion  and posit ion of the a i rcraf t  s t ructure  
pr ior  to beginning any significant cu t t ing  or shift ing of 
any port ions of the aircraft .  If t ime permits ,  a 
pho tograph ic  record of initial condi t ions should be made  
for later  study. 

7-2.3 The  accident  area should be roped off and  
per imeter  security provided to prevent  the entry of 
unauthor ized  persons. Any person not actively engaged  in 
opera t ions  should be denied entry to the area  and those 
inside the control led area should be fully equ ipped  with 
protect ive c lothing and equipment .  (See Part L Section 
5.1.) 

7-3 Fa ta l i t i e s .  

7-3.1 The  locat ion of  all deceased persons should be 
clearly identif ied by the use of a wooden stake and 
n u m b e r e d  to coincide with a number  securely a t t ached  to 
the body. T r i a g e / m e d i c a l  tags may be used for this pur-  
pose. 

7-3.2 Removal  of bodies of fatally in jured  victims re- 
ma in ing  in wreckage after  fire has been ext inguished or 
essentially control led should be accompl ished only by or 
under  the direct ion of the responsible medical  examiner  
(coroner) .  P rematu re  body removal  can interfere with 
ident i f icat ion and destroy pa thologica l  evidence re- 
quired.  (If  body removal  is necessary to prevent  fur ther  
incinerat ion,  the original  locat ion and the body should be 
ident if ied with a n u m b e r  and the fact repor ted  to in- 
vestigators.)  

7-4 Preservation of Mail, Baggage, and Cargo. 
7-4.1 The  locat ion of mail  sacks, baggage  and cargo 
should be observed and  this in format ion  given to in- 
vestigation and postal authori t ies .  If necessary, they 
should be pro tec ted  from fur ther  damage  by removal  to a 
secure locat ion such as the c o m m a n d  post. 

7-4.2 Postal officials normal ly  extend b lanket  au thor i ty  
to fire depa r tmen t s  to remove mai l  from ai rcraf t  involved 
in an accident  for the purpose  of saving as much  of the 
mai l  and  cargo as possible. This  applies to domest ic  as 
well as foreign mail  and  regardless of whether  or not  the 
mail  has cleared through customs. 

7-4.3 When  notif ied,  postal inspectors will immedia te ly  
proceed to the scene of any a i rcraf t  accident  where the 
a i rcraf t  is licensed to carry mail .  Where  such postal  in- 
spectors are not avai lable,  the c o m m a n d  post should con- 

tact  the postmaster  at the nearest  office and ask that  per- 
son to assume custody of the mail .  

/ 

7-4.4 The  fire chief  should be satisfied that  the in- 
d ividual  identifying h imsel f /herse l f  as a postal inspector 
or postal official is such, in fact. 

7-4.5 All baggage,  d ip lomat ic  mai lbags,  mail  and 
cargo on air t ranspor t  a i rcraf t  should be removed from 
the site of the accident  under  customs' or local 
authori t ies '  supervision and stored in a safe place under  
strict surveil lance until  officials of the air  carr ier  arrive. 
Af ter  release by government  officials, the air  carr ier  
should assume its responsibil i ty for the disposit ion of 
these items. 

7-5 Flight Data and Cockpit Voice Recorders. 

7-5.1 Fire f ight ing personnel should be t ra ined to 
recognize fl ight da t a  and cockpit  voice recorders  in the 
event that  they come upon them while engaged in opera-  
tions at the scene of an a i rcraf t  accident .  They  should not 
a t t empt  recovery of these recorders  as they may be dam-  
aged by such efforts. Every effort should be made  to 
minimize post -accident  damage  to such recorders  unless 
it seems likely that  fai lure to recover may  result in total  
loss of the recorders  (e.g. ,  in a swampy area or in the 
water).  Where  recovery is not immedia te ly  necessary, the 
recorders  should be safeguarded  until  the official a i rcraf t  
accident  investigators arrive at the scene. These  recorders  
are located in the aft fuselage area  of most commercia l  
aircraf t .  

7-6 Hazards to Rescue and Fi r e  F i g h t i n g  Personnel. 
7-6.1 Rescue and fire f ight ing personnel  should always 
remain  alert  to the possibili ty of  ignit ion of f l ammab le  
vapors which are most always present  in the area  of dam-  
aged aircraf t .  E l iminat ion  of  igni t ion sources and  main-  
tenance of an unbroken  foam blanket  is the best pro- 
cedure  in prevent ing the ignit ion of  these vapors.  

7-6.2 Aircraf t  s tructures d a m a g e d  by fire or impac t  
forces are often very unstable  and  subject  to collapse or 
rollover. If  these condit ions are suspected to exist, 
p recaut ions  in the form of blocking or  shoring should 
take place as soon as p rac t icab le  to ensure the safety of  
rescue and  fire f ight ing personnel  working in the area. 

7-6.3 If  dangerous  goods are believed present,  proce- 
dures should be car r ied  out  as prescr ibed  in Append ix  C. 

7-6.4 Aviat ion fuels and  hydraul ic  fluids may  cause der- 
mat i t is  by contact  with the skin. Emergency personnel  
who have had  these fluids spil led on them should immedi -  
ately drench  all c on t a mina t e d  c lo thing before  removal ,  
then wash all affected parts  of the body thoroughly  with 
soap and water.  

7-7 Removal of Damaged Aircraft. 

7-7.1 If  life safety dictates tha t  the a i rcraf t  or par ts  
must  be moved pr ior  to release to the invest igat ing au- 
thori ty,  a record  should be m a d e  of  all the ac tual  loca- 
tions of all par ts  and  care exercised to preserve any 
evidence avai lable  that  might  help de te rmine  the cause of 
the accident .  As an example  of the impor t ance  of  this 
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fact, in the United States, a i rcraf t  cannot  normal ly  be 
moved without  the author i ty  of the Nat iona l  T ranspor t a -  
tion Safety Board or its designated agents (see Appendix 
E). 

7-7.2 W h e n  the investigative author i ty  having jurisdic- 
t ion decides that  the aircraf t  can be moved, inter ior  por- 
tions of the aircraf t  should first be vent i la ted to remove 
all f l ammable  vapors; then runway and g round  surfaces 
should be thoroughly flushed of all f l ammab le  l iquid and 
thoroughly  rechecked after the removal  before  permit -  
t ing normal  traffic to resume. Aircraf t  defuel ing should 
be per formed  by qual if ied technicians using approved  
methods  (see NFPA 407, Standard for  Aircraft Fuel Ser- 
vicing, and NFPA 410, Standard on Aircraft Mainte- 
nance). Fuel removed should be measured  and samples 
re ta ined  for later  analysis in connect ion with the accident  
investigation. At least one rescue and fire f ighting unit  
should be re ta ined  at the site while the aircraf t  is being 
defueled.  

Chapter 8 Flight Crew and Airport Emergency 
Personnel Duties and Responsibilities in Handling 

Aircraft Incidents and Emergencies 

8-1 G e n e r a l .  The  purpose of this gu idance  mater ia l  is 
to e l iminate  confusion and assure proper  unders tand ing  
between flight crews and a i rpor t  emergency personnel in 
hand l ing  a i rcraf t  incidents and emergencies.  To assure 
that  all efforts are clearly di rected towards a common  
goal,  many  factors must  be taken into considerat ion 
before act ion is taken on emergencies such as hydraul ic  
failures, bomb threats,  fire warnings,  and other  such air- 
craf t  incidents where fire or a i rcraf t  damage  is not evi- 
dent .  

8-2 Responsibilities of Flight Crews and Airport Fi re  
Department Personnel. 
8-2.1 The  pr ime mission of  all concerned is the life 
safety of all persons aboard  the a i rcraf t  and any others in- 
volved in the inc iden t /emergency .  Duties and responsi- 
bilities can general ly  be defined as follows: 

8-2.2 F l i g h t  Crews. Flight crews hold the p r imary  re- 
sponsibili ty for the a i rcraf t  and  its occupants .  The  final 
decision to evacuate  an a i rcraf t  and the manne r  in which 
the evacuat ion is carr ied  out  is made  by the flight crew, 
provided crew members  are able to function in the nor- 
mal  manne r  at the t ime of the accident  or emergency.  

8-2.3 Airport Fire Department Personnel. It is the 
a i rpor t  fire depa r tmen t  personnel 's  responsibil i ty to assist 
the flight crew in any way possible. Since flight crew visi- 
bil i ty is restricted,  a i rpor t  emergency crews should make 
an immed ia t e  appra isa l  of the external  port ions of the 
a i rcraf t  and  repor t  unusual  condit ions to the flight crew 
when possible. External  protec t ion  of  the overall  opera-  
t ion is the p r imary  responsibil i ty of the a i rpor t  fire 

depa r tmen t .  In the event the flight crew is unable  to 
function,  the a i rpor t  fire de pa r tme n t  personnel should 
ini t iate the necessary actions. In some incidents (such as 
where hi jacking threats exist, are in progress, or where 
bomb threats  have been made) ,  federal  authori t ies  may 
p reempt  pr imary  responsibil i ty and the fire depa r tmen t  
personnel may provide suppor t  services. Airpor t  emer- 
gency plans should include provisions and procedures  for 
these special situations. 

8-3 Communications. 
8-3.1 Effective communica t ions  between flight crew 
and the a i rpor t  fire de pa r tme n t  personnel are very im- 
por tant ;  hence, immedia te  steps should be taken to 
establish direct  contact  between persons in charge of each 
crew. This will assure that  all factors are proper ly  con- 
sidered before actions are ini t iated.  Several methods of 
providing this direct communica t ion  are general ly 
available.  

8-3.2 Radios .  Most a ircraf t  rescue and fire f ighting 
vehicles are equ ipped  with the a i rpor t  control  rad io  fre- 
quency and,  through coopera t ion  with the control  tower, 
a i rcraf t  can be requested to change to this frequency dur- 
ing emergencies.  Other  frequencies may be avai lable on 
equ ipment  which will respond such as air l ine vehicles 
which have radios on a so-called "company"  frequency. 

8-3.3 Aircraft Intercom. Where  a i rcraf t  engines are 
running,  radio  communica t ion  near  the a i rcraf t  may be 
very difficult .  Most a i rcraf t  are equ ipped  with in tercom 
systems provided with plug-in jacks which are general ly 
located under  the forward por t ion of the a i rcraf t  near  the 
nose gear.  Ai rpor t  fire de pa r tme n t  personnel  should be 
aware of this means of communica t ion  and carry the nec- 
essary headset  and microphone  to p lug  into these 
facilities. Even with the engines running,  direct  com- 
munica t ions  with the flight crew can be establ ished by use 
of this system as long as power to the system is on. 

8-3.4 Other Communication Means. Where  a more  
direct  means of communica t ion  cannot  be established, 
the officer in charge of the responding fire f ighting and 
rescue personnel should go to the left side of the a i rcraf t  
nose and establish direct  eye contact  and voice com- 
munica t ions  with the cap ta in  of the flight crew. If a por- 
table  ampl i f ier  is not available,  it may be necessary to 
resort to hand  signals to communica te .  Figure 8-3.4 
depicts  S t anda rd  In te rna t iona l  Ground  to Aircraf t  Hand  
Signals which may be used by rescue and  fire f ighting 
personnel to communica te  with the pilot  dur ing  
emergencies.  

8-4 Incidents Where Aircraft Fire Warnings Occur. 
It is often difficult  for the flight crew to accurate ly  ap- 
praise condit ions following ac tua t ion  of an a i rcraf t  fire 
warn ing  indicator .  Therefore ,  the a i rcraf t  should be 
brought  to a stop and fire f ighting and rescue personnel  
should inspect the area involved pr ior  to pa rk ing  at the 
te rminal  where fire could endange r  o ther  a i rcraf t  or 
buildings.  This  inspection can usually be accompl ished 
without  opening  a i rcraf t  c o m p a r t m e n t  doors, by visual 
inspection of affected areas or by checking external  
evidence of smoke or heat.  
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Location of Signalperson in Relation to 
Aircraft 

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. 

8 - 5  B o m b  T h r e a t s .  

8-5.1 W h e n  a bomb threat  involving an a i rcraf t  is 
dec la red  an emergency,  the a i rcraf t  should be evacuated  
by the quickest means  possible. The  flight crew should 
direct  passengers to leave their  carry-on baggage  and 
depa r t  the a i rcraf t  as quickly as possible. This may dic- 
tate the use of the emergency evacuat ion slides or bui l t - in  
stairs. Mobile  loading  stairs posi t ioned by fire f ighting 
and rescue personnel  may be the safest and  most prac t ica l  
a l ternat ive.  

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 out-stretched 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 
out-stretched and stationary toward 
aircraft's right wing. 

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

Stop Aircraft 

Day: Cross both arms ex tended  above  
head with palms t o w a r d  a i r c ra f t .  

Night: Same, using wand-type flashlight 
in bo th  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 t h roa t .  

Night :  Same, flashlight held in r igh t  h a n d .  

2 

Figure 8-3.4 Standard International Ground to Aircraft Signals. 

8-5.2 If not a l ready so located,  immedia te ly  after  
evacuat ion has been comple ted ,  the a i rcraf t  involved in 
the bomb  threa t  should be moved to a locat ion at least 
300 m (1,000 ft) away from structures and other  aircraf t .  

8-5.3 Ai rpor t  Security (police) should have the p r imary  
responsibil i ty for ini t ia t ing protect ive measures utilizing, 
as avai lable,  t ra ined bomb disposal specialists within 
their  ranks or those of local law enforcement  agencies. 
Mil i tary  authori t ies  have explosive o rd inance  disposal 
specialists located th roughout  the country whose services 
may be enlisted. 

8-5.4 The  airl ine (where involved), under  auspices and 
observat ion of a i rpor t  police, should have the responsi- 
bil i ty for the safety of  the passengers and any needed  
search of luggage or aircraf t .  Direct ing and moving air- 
craft  on the a i rpor t  is the responsibil i ty of ATC (or air- 
por t  m a n a g e m e n t  where there is no ATC).  Security, 
crowd control ,  and organiz ing bomb disposal actions are 
a funct ion of Ai rpor t  Security.  C o m m a n d  and control  of 
any fire incident  and coord ina t ion  of any associated 
rescue operat ions  is a funct ion of the a i rpor t  crash fire 
f ight ing and rescue service. A p p r o p r i a t e  governmenta l  
regula t ing  authori t ies  should be con tac ted  for gu idance  
when necessary. 

8-6 A i r c r a f t  E n g i n e s  R u n n i n g .  It is often the pract ice  
to keep at least one engine opera t ing  after  the a i rcraf t  has 
come to a stop at a remote  locat ion where g round-power  
genera tors  are not avai lable.  Propellers  tu rn ing  on turbo- 
p rop  or rec iproca t ing  engine a i rcraf t  present  a hazard  to 
evacuees and rescue personnel .  Turbo je t  engines present  
add i t iona l  problems.  For  example ,  the areas direct ly 
ahead  of and  for a considerable  dis tance behind  the 
engines should be avoided by both rescue personnel  and  
evacuat ing  passengers because they will ro ta te  for a con- 
s iderable  t ime after  shutdown. These  areas should be 
avoided when posi t ioning a i rpor t  emergency vehicles (see 
Part L 5-5.5). 

8 - 7  E m e r g e n c y  V e h i c l e  P o s i t i o n i n g .  Reciproca t ing  
engine a i rcraf t  provide more  options for posi t ioning 
emergency vehicles upon app roach  than do the turboje t  
a i rcraf t  due to the swept-back wing conf igura t ion  and the 
jet  blast potent ia l  behind  turb ine  engines; therefore,  
rescue and  fire f ighting personnel  general ly  favor an ap- 
p roach  and set-up on the nose of jet  a i rcraf t  where fire 
condi t ions are least likely to exist. This  should not be con- 
s idered a s t anda rd  p rocedure  as many  factors influence 
the most favorable  approach .  Wind  condit ions,  terrain,  
type of aircraft ,  cabin  conf igurat ions  and other  factors, 
inc luding  security considerat ions,  can d ic ta te  the op- 
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t imum approach  in a given c i rcumstance.  The  flight crew 
may be in the best position to r ecommend  proper  posi- 
t ioning of the emergency vehicles dependen t  upon the 
na ture  of the incident,  the a i rcraf t  type and occupancy.  
On combined  cargo-passenger  aircraft ,  rescue and fire 
f ighting personnel should be notif ied of cabin  configura-  
tions, since some cargo areas extend as far aft as the over- 
wing exits, mak ing  these exits unavai lable  for emergency 
evacuat ion.  

8-8 F i r e  in Progress Upon A r r i v a l .  Priori ty should be 
given to control l ing any fire in the cri t ical  fire area of the 
a i rcraf t  as this is the beginning  step of any rescue opera-  
tion. On first arr ival ,  emphasis  must be p laced on control  
of any fuel spill fires in the likely evacuat ion path .  In the 
case of minor  fuel spills, and  where small  a i rcraf t  are in- 
volved, this a t tack may be sufficient to control  both  the 
exterior  fire and e l iminate  the threat  of extension of the 
fire to the aircraf t  interior.  At incidents involving wide- 
body aircraft ,  ignited fuel may extend over a large area 
with the aircraf t  centered in the fire and resembl ing a 
fully involved three-story structure.  Fire a t tack  in these 
si tuations may call for init ially posi t ioning fire f ighting 
vehicles and  apply ing  foam to achieve external  fire con- 
trol in the pract ical ,  crit ical fire area.  After  any requi red  
forcible entry, an immedia te  internal  a t tack  using water  
spray should follow, apply ing  s t ructura l  fire f ighting 
techniques.  Vent i la t ion of the fuselage should be accom- 
plished as soon as possible. Personnel conduc t ing  over- 
haul of any a i rcraf t  inter ior  fire should unders tand  the 
s t ructura l  character is t ics  of the aircraft .  The  absence of 
fire stops at the floor, behind wall panel ing,  and  above 
ceiling spaces in a i rcraf t  cabins causes fire to spread into 
concealed  spaces. The  toxicity of cabin  furnishings 
demands  the use of self-contained brea th ing  appara tus .  
Since a i rcraf t  inter ior  fires are pr incipal ly  Class A fire 
si tuations,  selected s t ructural  fire f ighting techniques and 
appl iances  can be effective. These techniques include ap- 
plying large-volume water spray nozzles for direct  inter ior  
app l ica t ion  or using pene t ra t ing  nozzles, cel lar  pipes, 
etc. ,  in conjunct ion  with venti lat ion,  for indirect  appl ica-  
t ion to areas not  immedia te ly  accessible. (See Part I, 
Chapter 9 and Part II, Chapter 5.) 

8-9 Aircraft Evacuation.  
8-9.1 Flight crews receive extensive t ra in ing in a i rcraf t  
emergency evacuat ion procedures .  They  are in the best 
posit ion to make o p t i m u m  decisions relative to evacua- 
tion procedures  in any emergency si tuat ion.  They also 
have direct  contact  with those aboa rd  the a i rcraf t  to 
direct  the opera t ion .  The  except ion,  of course, is when a 
flight crew may be incapac i t a ted  for any reason. Under  
these c i rcumstances  evacuat ion responsibil i ty would shift 
to g round  personnel .  

8-9.2 Emergency Landings - -  Flight Crew Considera- 
tions. Prior to any t ranspor t  category a i rcraf t  p l anned  
emergency landing,  flight crews normal ly  will consider  
passenger re locat ion within the cabin.  This  p rocedure  is 
used to expedi te  use of potent ia l  emergency exits, thereby 
lessening overcrowding at any one. The  pract ice  of plac- 
ing a crew member ,  or person knowledgeable  in evacua- 
tion procedure ,  at each exit to direct  evacuat ion is com- 
monly followed where t ime and c i rcumstances  permi t .  

Forward  exit ing is na tura l  for the occupants  since most 
passengers entered the a i rcraf t  at terminals  through for- 
ward doors and  will instinctively a t t empt  to exit in the 
same manner .  Other  exit potent ials  are ap t  to be by- 
passed, especially under  any menta l  s t rain or sense of 
panic.  Overwing exits and  other  emergency exits requir-  
ing physical agili ty may be shunned by those doub t ing  
their  abil i ty to use them effectively. If visibility in the 
cabin  inter ior  is impa i red  to any apprec iab le  extent  by 
darkness or the presence of dense smoke, d isor ienta t ion of 
passengers can fur ther  compl ica te  order ly  evacuat ion.  
Collapse of overhead panels, par t i t ions  and seats or 
dis lodged mater ia ls  from overhead r a c ks / c ompar tmen t s  
can cause injuries and impede  order ly  evacuat ion.  If the 
nose gear  fails in abnorma l  landings,  the a i rcraf t  may 
come to rest in a tai l -high a t t i tude.  In some aircraft ,  the 
fai lure of one or more  main  landing  gear  may result in a 
nose-high a t t i tude.  Often an a i rcraf t  fuselage will be 
broken open by impac t  forces and fai lure of a main  land- 
ing gear.  In other  words, the flight crew can be faced 
with a myr iad  of decisions in the seconds before or after 
an accident  and ground  crews cannot  expect  that  stan- 
da rd  procedures  will be used in each case. 

8-9.3 Evacuat ion  Procedures .  Most a i r c r a f t  are  
equ ipped  with emergency evacuat ion equ ipmen t  and this 
equ ipment  will be selected by the flight crew in emergen-  
cies where speedy evacuat ion is deemed essential.  The  use 
of this equ ipmen t  involves a degree of personal  injury risk 
to the a i rcraf t  occupants;  therefore,  if t ime and condi- 
tions permit ,  a l te rnate  aircraf t  evacuat ion stairs may be 
requested by the flight crew. Evacuat ion stairs should be 
used wherever possible because of their  safety advantages.  
Evacuat ion stairs and fire de pa r tme n t  ladders  are advan- 
tageous in rescuing persons from wing surfaces where the 
distance above g round  level involves potent ia l  leg or body 
injuries. Evacuat ion condit ions may be compl ica ted  when 
the a i rcraf t  is in the normal  landing  gear  down posit ion if 
the flaps are not in a down posit ion and the spoilers are 
ex tended or, in some aircraft ,  if the off-wing slide has 
failed to opera te  normally.  If existing fire condit ions or 
fuel spills in the area present  a dist inct  flash fire hazard ,  
a l te rna te  evacuat ion routes might  have to be chosen. 
Ground  personnel are often in a bet ter  posit ion to 
evaluate  such problems than is the flight crew whose line 
of sight from the flight deck or cabin  is restricted.  The  of- 
ricer in charge of the rescue and fire f ight ing personnel 
should not hesitate to communica te  such informat ion  to 
the flight crew. The  choices by the flight crew to ini t iate  
the evacuat ion can be l imited by c i rcumstances  aboard .  
For example ,  emergency exits can he j a m m e d  because of 
impac t  stresses p laced  on the fuselage; exits may  be 
blocked by loose galley equipment ;  and  the fai lure of in- 
ternal  structures due to the dece lera t ion  forces may  make  
some exits unserviceable.  Al though norma l  evacuat ion 
procedures  call for the use of all avai lable  exits, flight 
crews are t ra ined to remain  flexible in p l ann ing  for 
emergencies  and to be p repared  to select the best means  
as c i rcumstances dictate .  Ai rpor t  rescue and fire f ighting 
personnel should not depend  on the s t andard ized  pro- 
cedures being used in each case and should be flexible to 
provide protect ion for evacuees. Properly deployed 
evacuat ion slides should not be d i s tu rbed  unless they are 
subsequently d a m a g e d  through  use or by external  forces. 
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Noninflated type slides will require manual  support 
where they contact  the ground and those evacuating may 
need assistance in getting to their feet at the bot tom of 
the slide (see Appendix B). If airline personnel are not 
available to perform such services, other persons may be 
needed to provide this assistance. Airport  rescue crews 
should, in all cases, have available at accident sites, emer- 
gency evacuation equipment  to be utilized if the aircraft 
equipment  cannot be satisfactorily deployed. Inflatable 
slides are very susceptible to wind conditions and radiant 
heat which can melt and deflate the slides, rendering 
them unusable. 

8-9.4 Flight Crew Personnel  and Rescue and Fire 
F i g h t i n g  Personnel  Coordinat ion .  Pre-emergency 
planning is obviously necessary. Ai rpor t /Communi ty  
Emergency Planning should include the type of coordina- 
tion recommended in NFPA 424, Recommended Prac- 
tice for Airport~Community Emergency Planning. Addi- 
tionally, under the jurisdiction of the airport operator,  
the emergency services included in the plan should meet 
with the air carrier representatives utilizing the airport to 
coordinate respective roles and acquaint  each other with 
the capabilities and limitations of their equipment  and 
personnel. 

Chapter 9 Aircraft Ground Fires; Cabin Fires; Brake 

and Wheel  Fires; Fuel Servicing Fires 

9-1 General Purpose.  The recommendat ions  in this 
chapter  are for the guidance of the officer-in-charge 
when responding to aircraft fires that occur during servic- 
ing or in parked aircraft or to provide standby protection 
where a fire hazard exists. 

9-1.1 Some airport fire depar tments  have the total fire 
prevention and fire protection responsibility for the entire 
airport including structural fire fighting responsibilities 
in terminal buildings, aircraft hangars, airport  hotel or 
motel, cargo buildings, and other facilities. Procedures 
for these fire prevention and protection operations are 
not covered herein. 

9-2 Aircraft Passenger Cabin Fires on the Ground 
(Class A Fires). 
9-2.1 Regardless of  ignition cause, aircraft passenger 
cabin fires on the ground normally involve ordinary com- 
bustibles, such as cabin upholstery, paneling, refuse, 
paper toweling, and electrical insulation. The  intensity of 
such a fire will depend on a number  of  variables; for ex- 
ample, the time of discovery, the amount  and form of the 
materials ignited, the amount  of air (oxygen) present, 
draft  conditions, the involvement of other fire hazardous 
materials, (e.g., f lammable liquids, oxygen, incendiary 
devices) and whether or not there was a delay in fire 
detection or fire suppression activity. Methods to be used 
for effective extinguishment of the fire depend largely on 

proper training, the advanced state of the fire when in- 
itially attacked and the availability of adequate ex- 
tinguishing agents and equipment.  

9-2.2 Sometimes aircraft interior fires originate in air- 
craft system components  below the cabin floors or in the 
cabin wall or ceiling cavities (between the interior cabin 
liners and exterior fuselage skin). Such concealed spaces 
may extend throughout  the aircraft and may allow the 
fire to spread uncontrolled in the presence of combustible 
materials. It may be very difficult, under  such conditions, 
to determine the source of ignition, to combat  the fire or 
to estimate the extent of fire spread from either outside or 
inside the aircraft without the removal of large sections of 
the cabin floor, wall, or ceiling components.  

9-2.3 When flight deck or cabin fires occur while the 
aircraft is on the ground and occupied, or while passen- 
gers are embarking or disembarking, they are normally 
detected in the early stages, permit t ing a prompt  alert of 
the airport fire depar tment .  Aircraft flight crew and the 
airline service personnel should be periodically trained in 
the utilization of all available fire extinguishing devices to 
handle such emergencies. 

9-2.4 Fires occuring in unoccupied aircraft on the 
ground often present a delayed detection problem. An 
unat tended aircraft with doors closed may contain a 
smoldering fire which can be unnoticed for an extended 
period of time. Opening an aircraft for fire control under  
such conditions can be extremely hazardous because of 
the buildup of fire gases within the aircraft. The sudden 
introduction of outside air can result in a backdraft  ex- 
plosion. The  configurat ion of an aircraft is not dissimilar 
to a long, narrow corridor in an ordinary structure where 
large amounts of combustibles are present. The  back- 
draft  potential is very serious; therefore, extreme caution 
should be used when opening doors and emergency exits 
under  these conditions. Fire fighters should always have 
charged hose lines in position to immediately combat  the 
potential of an explosive, complete involvement of the 
aircraft interior. 

9-2.5 Each fire situation will differ; therefore, explicit ' 
guidance on fire extinguishing techniques for interior air- 
craft fires on the ground is most difficult. Normally, if 
backdraf t  conditions exist, best results can be obtained by 
applying an indirect attack utilizing water spray through 
narrow openings, such as partially opened doors, emer- 
gency exits, small openings cut into the fuselage or by the 
use of penetrat ing nozzles (see Figure 9-2.5). If backdraft  
conditions do not exist, care still should be taken when 
advancing spray nozzles to avoid driving the fire into pre- 
viously uninvolved areas of the fuselage. Multiple points 
of attack may be more effective. The  points of entry and 
method of  attack selected should be dependent  upon an 
evaluation of the interior conditions. For example, obser- 
vations made  through cabin windows, paint blistering on 
the fuselage, or smoke concentrations can all help iden- 
tify fire location and intensity. Agents other than water 
which might  be used include medium or high expansion 
foam, Halon 1301, Halon 1211, carbon dioxide, or all- 
purpose dry chemical. However, if oxygen systems are 
damaged  which could create an oxygen-enriched at- 
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mosphere, or total involvement of the interior occurs, 
water spray should be used to extinguish the fire. 

t 
"1 t"  
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Figure 9-2.5 Aircraft Skin Penetrator Nozzle. 

9-2.6 Where it is obvious that fire has extensively in- 
volved an aircraft interior and where exposure fire prob- 
lems do not preclude such action, breaching (forced ven- 
tilation) of an aircraft may be necessary as the only prac- 
tical way to deal with the situation. This may require cut- 
ting into the fuselage at selected points (avoiding fuel 
tank areas and oxygen lines) when the fire has obviously 
reached concealed spaces behind cabin linings. Breaking 
windows at strategic points may be sufficient where fire is 
confined to the main cabin area. Ventilation through the 
top of the fuselage is difficult to achieve while an interior 
fire is in progress. An elevated platform device may be re- 
quired as a stable position to perform this task. (See Ap- 
pendix D. ) 

9-2.7 Priority attention should be given to applying 
water spray or foam streams over fuel-containing portions 
of the aircraft. Wing structures and fuselage fuel tanks 
which are exposed to heat or flame should be cooled 
whenever possible. Available foam products should be 
conserved for use if, and when, fuel does escape from the 
tanks. 

9-2.8 Fire fighting crews must use positive pressure, 
self-contained breathing apparatus whenever entering a 
burning aircraft. Dangerous concentrations of toxic 
gases, such as hydrogen cyanide, phosgene, carbon 
monoxide, etc., are produced by the burning or charring 
of cabin interior materials. 

9-2.9 Fire extinguishment operations dictate prompt 
ventilation of the cabin interior. During the overhaul 
phase of the fire, hose lines should remain charged and 
available to deal with any deep-seated fire, hidden fire or 

re-ignition. A thorough investigation should be made to 
assure that the fire has not extended into concealed 
spaces within the aircraft. 

9-3 Hot  Brakes and W h e e l  Fires. 

9-3.1 The heating of aircraft tires presents a potential 
explosion hazard especially when fire is present. Good 
judgment must be exercised in determining the severity of 
the situation and this information should be conveyed to 
the flight crew. The flight crew, in turn, can assist the 
rescue and fire fighting effort by performing necessary 
procedures (i.e., shutdown of engines, extending flaps, 
evacuation preparation, etc.). 

9-3.1.1 In order to avoid endangering the fire fighters 
and aircraft occupants and cause undue damage to the 
aircraft, it is important not to mistake hot brakes for 
brake fires. Hot brakes normally cool by themselves and 
do not require an extinguishing agent. 

9-3.1.2 When a hot brake condition occurs on a 
propeller-driven aircraft it is usually beneficial to keep 
the propeller forward of the wheel turning until the 
brakes have cooled. Larger modern aircraft have fusible 
plugs mounted in the wheels which melt around 300°F to 
400°F, allowing the tires to deflate before dangerous 
pressures develop due to heat. 

9-3.2 When working at a wheel fire emergency, fire 
fighters should remain clear of the sides of the wheel 
assemblies that are in line with the axles. An approach 
should be made only in a fore or aft direction of the 
wheel. Since heat is transferred from the brake to the 
wheel, extinguishing agent should be applied to the brake 
area. The primary fire fighting objective is to prevent the 
fire from spreading upward into the wheel wells, wing 
trailing edges and the fuselage. 

9-3.2.1 Foam, waterfog and dry chemicals are effective 
for direct application on brake fires. In an emergency 
situation, however, availability may dictate the type of 
extinguishing agent used. 

9-3.2.2 Dry chemical agents and Haion 1211 may ex- 
tinguish fires involving hydraulic fluids and lubricants 
but reignition may occur since these agents lack sufficient 
cooling effect. Halon agents, notably Halon 1211, are 
particularly effective in extinguishing undercarriage 
fires. Halon 1211 permits application from a safer 
operating distance. 

9-3.2.3 Where magnesium wheel components are in- 
volved in fire, Halon agents should not be used. 

9-3.2.4 Effectiveness of any gaseous extinguishing agent 
may be severely reduced if wind conditions are such that 
sufficient concentration cannot be maintained to ex- 
tinguish the fire. 

9-3.3 Solid streams of water or carbon dioxide should 
be used only as a last resort on wheel fires since the rapid 
cooling may cause an explosive failure. Fires involving 
magnesium wheels, however, have been successfully ex- 
tinguished by applying large amounts of water from a 
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distance. This method rapidly reduces the heat to a point 
below the ignition temperature  of the magnesium, thus 
extinguishing the fire. Fire fighters should exercise ex- 
treme caution when this method of  extinguishment is 
used, as explosive failure of the wheel components  is 
likely. 

9-4 Ai rc ra f t  Fuel Servicing Fires. 

9-4.1 The  record of aircraft fires occurr ing during air- 
craft fuel servicing shows that there are a number  of these 
incidents. Ignition has been caused by flowing fuel, 
surface-generated static within an aircraft fuel tank or 
refueling vehicle, defective fuel pumps, existence of an 
external source of ignition, and other improper fueling 
procedures. Enforcement of  fire prevention standards 
and supervision over equipment  maintenance is a vital 
concern. Defueling and fuel transfer operations can also 
introduce serious fire potentials. 

9-4.2 Fuel spills exterior to the aircraft should be han- 
dled in the manner  described in NFPA 407, Standard for 
Aircraft Fuel Servicing, if ignition does not immediately 
occur. Following ignition, such fires are handled in a 
manner  similar to that occurring in any other kind of air- 
craft accident with primary emphasis on any life safety 
problems that may exist. This is followed by controlling 
the fire before damage can occur to the aircraft, particu- 
larly the fuel-containing wing structures and main 
fuselage, or any adjacent structures or aircraft. The  prac- 
tice of fueling transport category aircraft while 
passengers are aboard necessitates that, in event of a fuel 
spill fire, an immediate check of aircraft cabins should be 
conducted for any occupants.  

9 4 . 3  A number  of incidents have occurred starting 
with wing fuel tank explosions caused by faulty fuel 
pumps, surface static discharges, and improper  mainte- 
nance practices. Results of  such ignitions are variable de- 
pending on the forces involved but are frequently fol- 
lowed by subsequent explosions in adjacent fuel- 
containing structures and extensive fuel spills. Turret  
foam streams on fuel-fed fires and /o r  protective water 
curtains to cover exposures may be needed when such 
events occur in the proximity of  terminal or hangar  struc- 
tures. 

9-4.4 Many transport category aircraft have ganged 
fuel tank vents near wing tips. Vented JE T  A-type fuel 
vapors (kerosene grades) normally present very little 
hazard; however, if tanks are overfilled because of  im- 
proper procedures, the fuel is likely to discharge from 
such vents causing a fuel spill. With JET B-type fuels, 
there is a greater potential for a f lammable vapor-air  
mixture being present in the immediate  proximity of such 
vents. Vehicles should not be positioned within a 3-m 
(10-it) radius of  aircraft fuel system vent openings. 

9-5 T a i l  Pipe Fires. 

9-5.1 Tail pipe fires often occur during engine start due 
to wind conditions or malfunctions of  the ignition or fuel 
systems. Most of  these fires do not cause damage  and are 
rapidly extinguished by the flight crew. If, however, the 
fire persists, fire fighters should, if time permits, consult 
with the flight crew before taking any action. 

9-5.2 If  discharge of  an extinguishing agent is required, 
the aircraft operator  should be advised of  the type of  
agent used so that appropriate  inspections for damage  
can be made.  

9-5.3 When  tail pipe fires occur in the elevated center 
engine of  three-engine wide-body aircraft or B-747 aux- 
iliary power unit, special elevating equipment  may be re- 
quired to effectively discharge agent on the fire (see Ap- 
pendix D). 

9-6 Opera t iona l  Hazards  to Fire Fighters.  

9-6.1 Some m o d e m  jet aircraft are equipped with Ram 
Air Turbines (RAT) designed to provide backup elec- 
trical and hydraulic power during in-flight failure of  the 
pr imary systems. Often these devices are designed to 
deploy from flush fuselage or engine-mounted storage 
with explosive force. Fire fighters should become aware of  
aircraft employing these systems and their locations. 
Serious injury could result should this device accidentally 
deploy and strike a fire fighter during emergency opera- 
tions. (See Figure 9-6.1 for typical R A T  installation. ) 

Figure 9-6.1 Ram Air Turbine (RAT). 

Shown is a deployed Ram Air Turbine  on a Lockheed 
L-1011. It is located on the center underside of  the 
fuselage slightly forward of  a point directly in line with 
the main landing gears. 

9-6.2 At a fire involving some part  of an undercarr iage 
assembly, there is a risk of  undercarr iage collapse or the 
explosive disintegration of  the affected components.  It 
also should be noted that steerable nose wheels and 
castoring multi-wheel bogies can produce wheel and axle 
alignments which are not always at right angles to the 
longitudinal axis of the fuselage. Therefore,  the overall 
aim should be to avoid operations beneath the aircraft 
and to remain clear of other potential hazard areas. 

9-6.3 Caution should always be used in the placement 
of vehicles and personnel as the possibility of  an unan- 
nounced evacuation of the aircraft always exists. Deploy- 
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ment  of evacuation slides from exits could injure a fire 
fighter in their path and, if a vehicle were positioned too 
near an opening,  tile slide wouht be rendered useless or 
evacuating passengers could be seriouslv injured. 

9-6.4 Fire fighters shouht also conduct  their operations 
from positions which minimize the risk of injury if an ex- 
plosion occurs. Extinguishing agent should be applied so 
as to avoid spot cooling of a heated component  which 
may lead to stress failure and disintegration. Choice of 
agent will be dependent  on availability but, if possible. 
spray streams of water should be employed so that a more 
even surface cooling can be achieved. The  short-range 
applicat ion of carbon dioxide should be avoided as ice 
particles can cause rapid spot cooling of surfaces, Dry 
chemical or halogenated agents may extinguish fires in- 
volving hwtraulic fluids or lubricants but they lack the 
cooling ~ln(t securing effect necessary to prevent the 
reignition. 

9-6.5 Complete protective clothing and equipment  
should be worn when approaching all aircraft incidents 
regardless of whether or not a fire is believed to exist. 
t tvdraulic  fluids may be escaping at very high pressure, 
which can cause ser{ous injuries to the eves or result in 
other physiological damage if inhaled, ingested, or in- 
jected into the skin. Any contamina t ion  sustained from 
any source relating to aircraft systems should be treated 
as soon as possible under  competent medical supervision. 
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10-1.3 If requested, the tollowing procedures for the 
protection of a i r -ambulance  aircraft should be observed 
when nonambula to ry  or litter patients art" aboard 
aeromedical evacuation aircraft: 

(a) Prior to the takeoff of an aeromedical  or air- 
ambulance  aircraft conta in ing nonambula to rv  or litter 
patients, one vehicle shouht follow the aircraft to the 
departure  runwav and stand bv until  the aircraft has left 
the airport ATC area. 

(b~ Prior to landing,  tile aircraft commander  should 
report the number  of litter and or nonambula to rv  pa- 
tients aboard and request that aircraft rescue and fire 
fighting vehicles be alerted. 

(c) One or more vehicles, as the situation warrants, 
shouht be strategically positioned for the landing.  Upon 
landing of the aircraft, at least one vehicle should follow 
the aircraft to its parking position and remain  in that 
position dur ing  transferral of patients. The normal  posi- 
tion for following is to the aft and off the wing tip of the 
off-loading side of the aircraft. 

(d) If the aircraft is to be refueh'd, or any minor  dif- 
ficuhv was experienced prior to landing a n d  or parking. 
a f i ref ighter  should stand at the exit side with a charged 
hose line. 

(el If an emergency is declared bv the aircraft com- 
mander  prior to landing,  all availabie fire fighting and 
rescue personnel and equipment  should respond to stra- 
tegic standby positions, regardless of the potential  
significance of the emergency. 

(f) If an anticipated crash alert is received, the action 
described in Part I, 3-3.6 (Cabin Fires) and 9-2,5 should 
be implemented.  

Chapter 10 Military Aeromedical Evacuation, 
Air-Ambulance Aircraft, and Scheduled Carriers with 

Nonambulatorv Passengers 

10.1 General. 
10-1.1 When occasions demand  military aeromedical 
evacuation, aircraft utilize airports normally serving 
commercial  or general aviation only. Although. at this 
writing, there is no established criteria for the handl ing  of 
air-ambulances,  a term for civilian aircraft engaged in 
the t ransport ing of the sick or injured, each dav brings 
closer a demand  for the special protection requirements 
recommended for these specialized transport  aircraft. 

10-1.2 Recent regulatory and policy changes by govern- 
ments and airlines relative to t ransportat ion of the 
physically handicapped have resulted in an increase in 
the numbers  of nonambula torv  passengers permit ted on 
scheduled carriers, e.g., 

B-747 
L-1011 
DC-8 

12 nonamhula tory  passengers 
l0 nonambula to ry  passengers 
8 nonambula torv  passengers 

Addit ional  nonamhula tory  passengers may also be car- 
ried providing they have personal at tendants ,  resulting in 
up to a total of twenty-four (2,t) nonambula to ry  
passengers on a B-7,t7. 

Chapter 11 Foaming Runways for Aircraft 

Emergency Landings 

l l -1  General. 
11-1.1 After many years of analysis of available data,  
coupled with the observation of perceived benefits of run- 
wav foaming, it has been concluded that intent ional  
wheels-up landings of jet aircraft carl be accomplished as 
safely on unfoamed runways as they can on foanted run- 
ways. Runwav foaming, h()wever, may provide a degree 
of safety wh~m an aircraft is force~t to land with a 
mal funct ioning  nose gear, 

11-1.2 Protein-based foam is the only foam suitable [or 
runway foaming. Aqueous Film Form|rig Foam ~AFFF). 
because of its drainage characteristics, is not considered 
suitable• 

11-1.3 A nose gear stuck in the retracted position is 
often the result of broken hydraulic lines. Spilled 
hydraulic fluid can ignite in th~ ~ wheel well due to the 
presence of friction sparks and runway foaming may suc- 
cessfully suppress the ignition potential.  
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hazards. After the aircraft touches down, rescue and fire 
fighting vehicles should follow the aircraft and be ready 
to operate. It is extremely important that all other 
vehicles remain clear of the immediate vicinity of the air- 
craft to permit rescue and fire fighting vehicles to 
maneuver as the need dictates. 

1-3.3 Fire departments located adjacent to airports 
should take particular care to implement these recom- 
mendations and should participate in the airport emer- 
gency preplan with the appropriate airport authority. 
The structural fire department's services should be made 
available to the airport during any special events (e.g., 
air shows) or during periods of unusually heavy aircraft 
traffic. Since no community is immune to an aircraft ac- 
cident, all fire departments should implement effective 
preplanning and training for this type of incident. 

P A R T  I I  m S T R U C T U R A L  FIRE D E P A R T M E N T S  

C h a p t e r  1 A d m i n i s t r a t i o n  

1-4 A i r c r a f t  F a m i l i a r i z a t i o n .  

1-4.1 Structural fire departments should take seriously 
the need to preplan for aircraft accident emergencies. 
Knowing pertinent facts about different aircraft will, in 
the event of an incident, expedite the speed of fire con- 
trol, thus permitting effective rescue operations. 

1-1 Scope. 

1-1.I Part II of this manual provides recommended air- 
craft rescue and fire fighting operational procedures for 
structural fire departments using available apparatus, 
equipment, and resources. 

I-1.2 The types of aircraft for which these procedures 
are designed are those involved in nonmilitary opera- 
tions. 

I-2 Purpose. Part II of this manual is intended pri- 
marily for the guidance of structural fire departments to 
assist them in the preplanning and training required to 
effectively handle aircraft accidents occurring within 
their jurisdiction. It is also intended to establish a basis 
for understanding the aircraft rescue and fire fighting 
problems on airports which would enhance their effec- 
tiveness in mutual aid responses to on-airport incidents. 

I-3 G e n e r a l .  

1-3.1 These procedures cover what structural fire 
departments should be able to accomplish when they 
encounter an aircraft accident and must handle the inci- 
dent using structural fire fighting apparatus and equip- 
ment. The recommendations also provide techniques for 
utilizing resources that are available to most structural 
fire departments. Emphasis is placed on aircraft occu- 
pant rescue and fire control. Aircraft fires require 
extinguishing agents and fire fighting techniques com- 
mon to other Class B fires, such as tank truck and fuel 
storage fires. Structural fire fighters should, therefore, be 
trained to effectively combat these types of fires utilizing 
available equipment and extinguishing agents. IT IS 
IMPERATIVE THAT STRUCTURAL FIRE DEPART- 
MENTS LOCATED NEAR AIRPORTS OR AIR- 
CRAFT FLIGHT PATHS BE T H O R O U G H L Y  
F A M I L I A R  W I T H  THE PROCEDURES AND 
RECOMMENDATIONS IN PART I OF THIS 
MANUAL. 

1-4.2 Fire departments located adjacent to airports 
should contact the airport fire department to arrange for 
qualified persons to take fire fighters through the various 
aircraft using the airport. When inspecting aircraft, the 
following facts should be noted: location of fuel, 
hydraulic oil, lubricating oil and their storage capacities; 
seating arrangements; passenger and emergency exits; 
emergency hatches and windows and how they can be 
opened from both inside and outside. Important also are 
the locations of batteries, oxygen storage and various 
system shutoff controls. 

1-4.3 Fire departments should avail themselves of crash 
crew charts of all aircraft using the airport. Airlines and 
aircraft manufacturers provide these charts which depict 
all the pertinent information mentioned above (see Ap- 
pendix B). 

Figure 1-3.1 On April 4, 1978, a DC-9 with 85 persons on board 
crashed near the small town of New Hope,  Georgia. Sixty-two oc- 
cupanU and nine persons on the ground were killed. Efforts by the 
volunteer fire department were credited with saving twenty-three on 
the aircraft and l imiting further property loss to expmures.  

1-3.2 The recommendations presented herein should 
not be interpreted as a substitute for adequate airport- 
based crash-rescue and fire fighting services as outlined in 
NFPA 403, Recommended Practice for Aircraft Rescue 
and Fire Fighting Services at Airports and Heliports. 
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Chapter 2 Basic Fire Control 

2-1 General. The primary hazard associated with air- 
craft accidents is that liquid fuels may be released to the 
atmosphere and ignited during the accident sequence• A 
secondary hazard is that fuels released but not ignited 
during the accident sequence could subsequently be ig- 
nited prior to or during the egress of occupants of the air- 
craft. In addition, fires involving ordinary combustible 
materials, such as seat cushions, galley equipment and 
electrical system components, may occur• Further com- 
plications could result if the aircraft comes to rest in such 
a manner that forcible entry into the fuselage may he re- 
quired. 

2-2 Basic Fire Control Methods. The following facts 
should be understood regarding basic aircraft fire control 
methods. Specific implementation will depend upon the 
fire fighting equipment and types or quantities of agents 
available to individual fire departments. 

2-2.1 Aqueous Film Forming Foam (AFFF) concen- 
trates, fluoroprotein foam concentrates, or protein foam 
concentrates properly proportioned into fresh water are 
more effective than plain water when facilities are 
available for the bulk discharge of such foaming agents at 
rates designed to secure control of large area fuel spill 
fires of the type commonly experienced in aircraft ac- 
cidents. At off-airport accident sites, however, it is most 
likely that water only will be available in quantity for 
bulk discharge utilizing structural apparatus. Foam- 
liquid concentrates may be added to the water discharge 
with beneficial results if the necessary proportioning and 
discharge equipment is available. 

2-2.2 Water Available in General Quantities from 
Established Underground or Surface Sources, Supplied 
by Pumpers. 

Water should be applied as a spray from at least 
1 ~- in .  or 2~- in .  lines at approximately 100 psi nozzle 

pressure on any burning liquid fire resulting from the 
accident. 

Master streams from deluge sets, deck guns, or ladder 
pipes may be used to cover exposures. 

Straight streams should not be aimed into burning 
flammable or combustible liquids as this will accelerate 
burning and spread the fire to exposures. Straight 
streams should only be aimed into burning liquids when 
the objective is to wash such burning liquids away from 
t h e  a i r c r a f t  f u s e l a g e  to t h e  p e r i m e t e r  o f  t h e  a r e a  w h e n  n o  

exposures are jeopardized. Straight streams can also be 
used advantageously to cool the aircraft fuselage when 
radiated heat is too intense to approach using fog pat- 
terns. This may prevent the fuselage burning or melting 
through. 

On hard surfaces such as asphalt or concrete, large 
straight streams can be used effectively to sweep both 
burning and nonburning fuel spill away from exposed 
areas. 

2-2.3 Water Available on Apparatus Only. 

Water should be applied from 1 ~ -in. lines at approxi- 
mately 100 psi nozzle pressure on any burning liquid fire 
resulting from the accident. 

Straight streams should be avoided since their use fre- 
quently accelerates burning of flammable or combustible 
liquids and can spread the fires to exposures. Straight 
stream discharge also usually requires more water. 

With only limited water available on responding ap- 
paratus, a supplemental source of water should be estab- 
lished from either a hydrant, static water supply source, 
or tank vehicles• 

2-3 Portable Extinguishers. Portable carbon dioxide, 
dry chemical, foam, or halon extinguishers approved for 
Class B fires 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 the hose streams. NFPA 10, Standard for Por- 
table Fire Extinguishers, should be consulted for 
guidance on the use of such portable fire extinguishers. 

In some instances, bulk supplies of carbon dioxide, dry 
chemical, foam or halon are made available to fire 
departments by local suppliers on an emergency basis. 
This resource should be considered when preplanning for 
aircraft accidents• 

F ° . 

Figure 2-2.2 Photo shows a variety of typical spray nozzles current-  
ly used by structural fire departmenu.  All  have the feature of  a d -  
justable spray patterns from straight stream through a ninety-degree 
cone. Most fire chiefs agree that a nozzle  setting of  thirty degrees pro- 
rides the best pattern for f lammable  l iquid fire f ighting with water 
or AFFF solutions. 

2-4 Foam-Liquid Concentrates. Use of a foam con- 
centrate and foam proportioning equipment will increase 
the effectiveness of the available water supply in control- 
ling and extinguishing flammable or combustible liquid 
fires or to prevent such liquid spills from igniting. The 
concentrates can be used in one of the following ways: 

2-4.1 General Application Rules. Techniques for ap- 
plication of foam vary with the foam-liquid concentrate 
used. Protein and fluoroprotein foam solutions should be 
applied with a nozzle pressure of about 100 psi. A con- 
stant flow from the nozzle should be maintained to assure 
an even pickup of the concentrate. The proper operating 
pressure should be maintained during the entire foam ap- 
plication for effective results. 
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2--4.2 Protein and fluoroprotein foam solutions may be 
applied holding the nozzle in a low, horizontal plane, 
moving it from side to side gradually and smoothly (at an 
even rate) to progressively coat the burning fuel or spill 
with a visible blanket of  foam until the fire is extin- 
guished or the spill is covered. As fire conditions and 
equipment  permit, a dispersed pattern would promote 
more rapid extinguishment. 

2-4.3 Aqueous Film Forming Foam (AFFF) solutions 
may be applied with foam handl ing nozzles or with water 
spray nozzles. Straight streams from a variable spray noz- 
zle can be used by a skilled fire fighter for initial 
knockdown of  the fire, but a spray pat tern of  approxi- 
mately thirty (30) degrees is recommended to minimize 
fuel surface disruption, reduce vapor release and achieve 
rapid extinguishment. A more rapid sweeping motion 
can be used in applying AFFF than with protein-based 
foam, but the blanket produced should be of  such 
thickness as to be visible before it is assumed to be 
capable of  suppressing fuel vapors. The  blanket should 
not be relied upon to be permanent  and should be re- 
newed as required. 

2-4.4 Foam-liquid concentrate  may be drawn into the 
water stream directly from a foam-liquid concentrate 
container by means of  a pickup tube. This can be accom- 
plished by using: (1) a nozzle with a built-in eductor, or 
(2) by using an in-line eductor  (proportioner).  The  educ- 
tor may be of  the fixed capacity type or of the selective 
orfice type. The  device should be chosen or set to meter  
the correct solution rate [three (3) 6r six (6) percent]. 

2-4.5 To  use an eductor  nozzle, the pickup tube is in- 
serted into the concentrate  supply container once the 
proper  nozzle pressure is reached (usually 100 psi). (See 
Figure 2-4.5.) A hose line shutoff butt  may be used be- 
tween the eductor nozzle and the working end of  the hose 
line. The  nozzle operator,  in order to be mobile and 
dispense foam in the most effective manner ,  requires the 
assistance of  at least one fire fighter to operate the pickup 
tube, open cans of  agent and assist in advancing the 
agent supply hose. 

2-4.6 The  use of  an in-line eductor  (line proportioner)  
offers an alternate attack method with the following pro- 
cedural guidelines: 

(a) The  eductor  must be properly matched with the 
foam nozzle to obtain the proper solution concentrations 
and foam quality. 

(b) If  the eductor  has a variable orifice, the proper  set- 
ting for the concentrate being dispensed should be 
selected (e.g., 3 percent or 6 percent). 

(c) The  working range of  the eductor  is usually be- 
tween 75 to 200 psi and, ideally, 125 to 150 psi at the in- 
let. 

(d) A positive action check valve should be provided 
between the eductor and pickup tube. This will prevent 
dilution of  foam concentrate  in the supply container if 
the hose stream is shut off at the nozzle. 

(e) The  eductor  should be manned  to provide a con- 
stant supply of  foam. The  in-line eductor  provides the 
nozzle operator  greater freedom of movement,  but team- 

work is essential with a fire fighter at the eductor  to en- 
sure continuity and the safety of  the entire operation. 
Possible arrangements  will vary with the specific in-line 
eductor  utilized. With some models, the eductor can be 
positioned as far as 150 ft upstream from the nozzle. 

2-4.7 Around- the-Pump Proportioners.  Many struc- 
tural pumpers  now utilize "a round- the-pump propor- 
tioners" installed on the trucks. This equipment  generally 
is more versatile in respect to operation with long hose 
lays or changes in elevation. The  systems also may be 
capable of  operat ing at variable concentrations of  foam 
concentrate.  Periodic practice is required to assure that 
metering systems and foam tank resupply methods will 
produce opt imum results when called upon. 

t 

Figure 2-4.5 Foam Eductor and Equipment. 

2-5 Premix Solutions.  
2-5.1 A F F F  Premix Solution.  If  a proport ioning 
device is not available, AFFF concentrate  may be mixed 
in a fire apparatus water tank or in a folding tank and the 
foam can then be applied through conventional hose lines 
and spray nozzles. To  create a solution in a truck tank, 
drain an appropriate  amount  of  water from the tank to 
accommodate  the concentrate required. A conventional 
(1 ~ - i n . )  spray nozzle set at a thirty (30) degree cone may 
be used for application. 

2-5.2 Premix Solution m Protein and Fluoroprotein 
Foams. A premix solution using protein or fluoropro- 
tein foam can be made  up in the following manner :  After 
draining the appropriate  amount  of  water from the tank, 
add the required foam-liquid concentrate.  Mix the solu- 
tion by opening the " tank- to-pump" valve and place the 
p u m p  in gear; open the "tank-fill" valve slightly and cir- 
culate water through the p u m p  and tank to ensure a good 
mix. It is essential when using protein or fluoroprotein 
foams to use a conventional air-aspirating nozzle for ap- 
plication. After use, any unused solution should be 
flushed out before refilling the water tank for regular use. 

2-6 Medium E x p a n s i o n / H i g h  Expansion Foams. 
Medium or high expansion foams may be useful in con- 
trolling interior cabin fires in unoccupied parked air- 
craft. An exit point for displaced air and combust ion 
products remote from the foam entry point should be 
provided. Where possible, fresh air should be supplied to 
the foam generator  as combustion products tend to break 
down the foam. 
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3-2.3 ";:++++] i- ::.++d in engim" pat:+,, ar{}tll:1.+| engine 
t:a+:+" t:-- t,, :u: ::++:-:- the [i:c :e>i,.tamc ,}i :he nacelle+ for 
+'ngi+:{" 5+++ wa];- and t+,t :ubin R and ,,tr:t{ tural framing 
{,:: la}+t{< . : ir<r. :! t  It p rc , , cn t s  m} f}r:. h a : a r d  n o r  does  it 
c<m:rib: : t+.  :+} ~ t t : c  cx{+'pt  t h a t  it n+,v,, {l{'att" f r i c t i o n  
'.:}+ark. w}wt+ i:, ~,,n:,l~ t +,+,'it}: furrY+a: ~;t+rla{{+s during: a 
whc~.l~, up la::th::g I he -parks hay+ + .uffici<,nt encr+~, to 

i~:nitc tLu:::naI>h' :,:i~}r>, In mo-,t f,>rms u,.cd in aircraft. 
,.:e01 : a n  b+' + +:t :','it}: r e c t a |  >a:~',. bu t  it is a t i m e -  
{:+::'+,l.l:+3"+iIl~ ; t l l l !  p , , t { ' : l t i + t H v  } l a ] , t l + ! < + u  ++, ++[+++rati{}l': i t :  t h e  

[ n c - v : u  . . . .  i ID.+m+:at+h + ++ap++rs. bt+li:+Ic,,s ' ,te:q m a y  b e  
+'-++.++:;d ~.++ .+u+++ :u-,++i,:<c -,+rfa{++- ,+! ++++ ,lit{ : a f t .  

C h a p t e r  3 A i r { r a f t  C o n ~ r m t i o n  a n d  t l a z a r d s  

3-I General. l'ne Iighter,+.,h,u:id Iu':+mtc familiar with 
+:it+fair +.<m.t:ut~i+,n :natt+rial.. M,}s: +}f th{+sc material,+ 
3:;.P+c :: :+:+-~+ lt%istalt+ :' :{, flame e%p+,surc and their 
:~P[:aviot umI:': llrc :{md:tM:p. should he underst<~od. 
P-,w+'ratin++: ,:i]: :.tit surf::< c. may ",ometimes be difficult 
:nd :ira:+ ,++n.tm:i:~+.:, wh:+ h + a n  :{talh aif{.ct ~t:{ { cssft.l] 
:i:c ii~[:::::~ at:+: tP.- uP :~lwr,:ti+m+. 

: -2  A i r e r a i t  C o n s t r u c t i o u  M a t e r i a l s °  

3 - 2 . 1  M,B H ,,f ,~ nao,h+::~ ai : { ]+dt  - t r u :  tu+P is alu:rtit:u::? 
:ih,:+. It i- ap!n:,,+imaH'Iv o:w h:++ii .is hcavv, a. +,tvc] and it>, 
+q,p~.,,t,tm c i- ti+~h: ~rav +n tu:s a silv+.rv su r fac{ '  when 
.++~+ii.,hcd. It p, usPd a', .hP{':> I,++ abcta}~ skin ,,urfa+.{'s, as 
hali:WI- it: i:amcw<,rk ami a', plates and (a',tn:g+s for  

Imlkh{'+id. and fi+.t+n~',, lhi', nwta: will m+t {,m:ribute to 
: fi:e t,+ an: ~,:~]:ili{,+:+t de+zr+'+" and wi[l t:o+ w i t h s t a n d  
:::,.it :+: :1:::::{+ +-,:i+,:,:::++ for a vc:v h+ng pvri+,+l. It will meh 
,:+++ie: t}w ex:}+},ttrc < +mdi:h+: : ,  {+,u:td ::+ air+ r a i t  {+:+'s. For 
~ h i -  : c , l -  +:1 it i~ +'+,,,~t+ntla] :++ k c + , ! :  Iu++,{+]ai.lc ,urfa<+-m {-<w+i 
"+:u++r +,> +:+:::ph.ti~,tt ot  :c+.~ u+ + ++p+:t.:ti+m< a- ++therwis+" the' 
+{~ ::p+::::,, v+H] b+ + -u}+++'+ ~+d ++, d+:+'~ + tit+" {':,p :, n + 

¢ ++ ~1 
.,-.++~ \laM::e~i:m: ali,+v- at+ + u,{'{: hn :amlin M ~+'ar ar:d 
-.ahc:+l.. :-::u:::+ + t+:~a:ming- br<:, k+':>. {:at:k{a>c sections+ 
++P, ct[,{at+ +,, +:1:+[ ,~t}w+ :'tt+~:]:: + ]}+{r+',. I h e  a p p e a r a n c e  oi 
+hi- m++{+:l :, -iRe:+ v+}:+:c ++t +~ra~i'd It i- {:|+<}tit t,+v<} thirds 
}:~ 'a+'i<h + ,,++ +:h:']i]+:t+m. i}:i+~ :::{+~++i iu t r<},hiccs  a s e r i - u ,  
~<l,[::!+,t:,d p:,+[,h +++ ~]: .+;to +".ti.:~u+-h::+.c:++,t whet: it ig: : i te~ 
: +::: a;:: :J~+: +::{ \+t },:]:- :: :, 1+++ : .:,,:t:. :~:+!+:+,! :~:::ti+~:2 [- 

:+':+<':::i+':!: ,,:: :t- :::.:.,+. + :h:, ~.r,+ -- .+:++: .:!:+if+:". \Vh+'n :: :- 
~::it:d :" but::- ' . : ,+:c::::v at:+: :.,]:::+,+ [}c +,xt:r:~ui,,h{'+:+ 
:cadib+. l}+,u., i: :+~c+,cn:. a .++::{,u,; r+.i~nhi:m . ;+torte i~ 
tian:r:ia]+ic ' apo: ~, ,+: c [+:c-~+'::t. Ma~:wsium | f i t  ti+m spark>, 
.ic:e/,q>,+d w i w n  in :+>:tt/t+.t w i t h  p.:v{'d ~,t.lt-|a{ {+++.. as m i g h :  
'+t~u: i:~ +* wh{+{'l'+ up lan(!ing, ha~c the capability ol ig 
+~itin~ f l + : m m a | + h  ;ap<>rs. W}w++ + - p e c i a l  m a g n ~ ' s h : m  ex 
:i+:~uishin< avcm. a:c :~+,t a:,dh:bh', water in ({}a:s+,. 
:+ca:v , ; : : c a m ,  p: ,+: idc , ,  a ~,uitab{c a l t e r n a t : v c  tit:" t < m t r o l  

- .+ 
:n++thod V ::+"q ~,::: [: s+r+'am- ~i!] rv,;uh in h++al+zed in 
' , +n . i t a , : t : : , : ,  ,}+. :lain+ + a n d  t ~ m s ] , ! c r a b l e  s p a r k i n g  a r :d  
'-h+,wcri::u, ,,t [u:.++:h:M n:ag::c.,ium. I s o l a t e d  burning2 
:+i{+: ++. ++t :+'+at::ws:u::: ~h++uM b, :eP:,+ved from f ] a m m a b h +  
+ < t [ + l ~ l  } : ~ l £ ; l l t [  +|:'+'+I, 

.3-2.-t l : . , , : l i ; :  :; ?. u sed  p+'ima[]]~ +[~ ++ngi~w pa r{ , .  : e . g . .  
t u r b i n e  b i a d { ' - '  t u~ :c l l e ,  a n d  t o r  { ' ng inc  fir{. wal l s .  T h i s  
m e t a l  i~ a ~ - m b u . t i b l e  m e t a l  b u t .  in th+" f o r m s  u s e d  in  a i r -  
{ r a t : .  i: ha ' .  a h i g h  :te+~rec +~f h e a t  a n d  i i r e  r e s i s t a n c e .  
O n + e  i ~ n i u , d .  ~ h a n i u m  i~ d i f f i c u l t  m e x t i n g u i s h .  W a t e r  
a n d  . : h e r  l i q u i d  ~, a r c  i n e i i c c t i v c .  I tit b m c  e n g i n e  f i res  in-  
~ohin+~ t i t a n i u m  { a m m t  n o r m a l l :  b c  c x t i n R u i s h e d  h v  ex- 
t e r n a l  ~+ir{. f i g h t m ~  t : ' t h n i q u e ~  w i t h i n  t h e  t i m e  p e r i o d  
i i : w e t . s a r v  *.o P | f c t  t [{,.4Cl.lt+ + , p e r a t i { m s .  : .Vh{+I{- c n c + u l n t + ' r e d  

d u r i n g  {':a{ual:{,p+. s u t h  b u r n i n ~  P t :g ines  s h o u l d  b e  
s h i e h h ' d  t r o m  :}w e~{apc  p a t h .  I i t a : d u m  m e t a l s  a r e  a 
f r ic t i~m '<park h a z a r d  w h e t :  t h e  m e t a l  is in  t n n t a c t  w i t h  a 
p a v e d  ~ m i a { e  a~ d u r i n ~  a wbe{ . l s -up  l a n d i n g .  I f  tqam-  
mabh. +.ap<,r,, . , :c  prewn: <as :night b{. the case in an 
a+, ide : : t  I. t h i -  -++a:k h;i:,ir{t ( at: b{" ",{'ti+,u',. T i t a n i u n :  sur-  
f a t e .  a r c  :m, . t  d i l l | :  i th  t~} : u t  ++r p+PII{'t[iI[P. {'\eT+1 w i t h  
t)+Bv{'r c q : t i l m w + : .  A t t c n : p t s  s}:+m/{{ : :~t  b{. m a d e  t++ cu t  
thrt}tlK[: t i ta I l i t :Hl  wit}+ a P+:al:uaI { :lttit+tk: J~iX+:+ .Is t h e  r isk o f  
i::}urv t:o:n {}It axe r{+b+atn(ling i+; sP:e:{'. 

3 - 2 . 5  F a b r i {  i~ u~t 'd as sk in  s u r f a { e ~  ~}v{q m e t a l  o r  w o o d  
f r a m e w ,  n k  ,}r +,~+': t} lywood sur faces+ T h i s  is c o m m o n l y  
u s e d  o n  many .  l , C r ~ m a l  l i g h t  air{ r a f t .  It is e x t r e m e l y  c o m -  
b u s t i b l e  a n d  s - n u "  d o p e s  u s e d  fo r  s h r i n k i n g  a n d  w a t e r -  
pr+}+}ting a r c  { { Ih t l o se  n i t r a t e - b a s e d  m a t e r i a l s .  

3 - 2 . 6  ( : o m p o , , i t e  S t r u c t u r e s .  I %  i m p r o v e  t h e  
p a v h , a d  :eh i~  l+ ~ w t d g h t  r a t i o  wit h, mt  { o m t } r o m i s i n g  
q r u ( t m a ]  s t r e tv4 th  i n c r e a s i n g  use  is b : . i ng  m a d e  o f c o m -  
p , , s i te  m a . , e r i a l ,  m a d e  o f  . m a l l .  l i n e  filw:>, e m b e d d e d  in 
e t m n  e p o \ v  m a t c : i a l s .  I h e  f i b e r s  u s u a l l y  a r c  b o r o n .  
tiber+~la~s, a r a m i d ,  o r  c a r b o n  in  t h e  f o r m  of  g r a p h i t e .  
T h e s e  c+mxposi tv  f i b e r - p l u s - p l a s t i t  m a t e r i a l s  h a v e  re-  
p l a c e d  m a n y  a : r t + a { t  ( n m t } + m e n t ~ .  C , } m p o s i t e  m a t e r i a l s  
{Io ]v}t | u c s ( ' n t  u n u s u a l  f i re  f i g h t i n ~  p r t} t ) l ems  f r o m  t h e  
+.:and|},,iw+ ot { + x t i : : ~ u i s h m c n t  

:¢-2.7 (2at} in  I n t e r i o r  +Mate r i a l s .  M+}',t a i r c r a f t  ~ea t i n~  
i- -'~;adv ,~: p~+i~mc+hanv m a t e r i a l >  V i n y l  p l a s t i ( ~  a r e  u s e d  
ip. -++me f u r n i . h i n < ~ +  I - h e - v  m a t { + r i a i s  w h e n  h e a t e d ,  e m i t  
h i g h  {+m{cv[ t r a :hn> ,  {+i t ox i c  ga.,cs. ~A'hcn thest ,  c o n d i t i o n .  
e x i . t ,  w i t  {on ' . a iHed .  p o q t i v c  pr{'ssur{'  b r e a t h i n g  a p  
p a I a t t : > `  : t l u ' ; |  }+t+ w t ~ r : ] ,  

3 - 3  A i r c r a f t  S t r u c t u r a l  P r e c a u t i o n s .  

3-3+1 V ¢ i n g  to  F u s e l a g e  M o u n t i n g s .  In  s o m e  a i r c r a f t  
wher{ '  : h e  ~ i u ~  j+>ins ~he t u s e l a g c ,  t}wre  i~ n o  s u b s t a n t i a l  
fir:- wai l  t~} p t , - , i<h '  fo r  t h e  d e s i r e d  s e p a r a t i o n .  A~ all  a i r -  
t r a f t  h a r t .  w i n v  tank~., m a n y  wi th l l t l [  s e p a r a t e  m e t a l  t a n k s  
+~r b l a d d e r  t a n k .  u i t h i n  t h t /w in~ :  cat-it|P+< t h e  e x i s t e n c e  o r  
a b w n : { +  +d : h i -  ~irP b a r : i c r  is v{.: :  imp{}r tan t+  S<m~e a i r -  
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craft  also have fuel in the center  wing section which, in 
effect, places fuel s torage within the fuselage. It is thus 
possible for fuel or vapors from d a m a g e d  tanks to leak 
into the fuselage. Such leakage increases the danger  of ig- 
ni t ion within the a i rcraf t  and  increases the hazard  to the 
air  crew and passengers. 

3-3.2 L a n d i n g  Gea r  S t ru t .  A wing tank located di- 
rectly above or on the side of the moun t ing  for the air- 
craft 's  l anding  gear  may  const i tute a serious hazard .  If  
the l and ing  gear  strut  is dis located in crash landings or 
g round  loops, it may be driven upward  or  sideways and 
pene t ra te  the wing tank.  

3-3.3 Aircraf t  P i p i n g  and Elec tr ica l  W i r i n g .  
T h r o u g h o u t  most a i rcraf t  there is extensive p ip ing  to 
carry  fuel, hydraul ic  and  lubr ica t ing  oils, oxygen, anti- 
icing fluids, alcohol,  etc. ,  and  a grea t  deal  of electr ical  
wiring. I f  these lines break  or fail, they can be the source 
of a fire, const i tute an ignit ion source or, in the case of 
escaping oxygen, intensify a fire. Whi le  not of the same 
order  of magn i tude  as the potent ia l  of a fuel tank failure,  
many  ai rcraf t  have been destroyed because of difficulty 
with p ip ing  or electr ical  systems. To  aid in the installa- 
tion and ma in tenance  of  a i rcraf t ,  color  band ing  is used to 
identify the various p ip ing  systems. Fire fighters should 
know this color-coding scheme and should use p roper  
caut ion when they are confronted  with such p ip ing  while 
mak ing  entry into a d a m a g e d  aircraf t .  The  color codings 
used are shown in Append ix  G. 

3-4 Aircraft Access and Open ings .  

3-4.1 Doors or Hatches for the Regular Use of Aircraft 
Personnel.  Doors on most unpressurized a i rcraf t  open 
outwards;  doors on old pressurized a i rcraf t  e i ther  open 
inward  or push in and  slide aft; on current  turbine-  
powered pressurized aircraft ,  the doors push in slightly, 
then pull  out  (known as p lug- type  doors) or  re t rac t  up- 
wards into the ceiling. Most of  the cur ren t  turbine-  
powered t ranspor t  category a i rcraf t  have inf la table  
evacuat ion slides a t t ached  to the door;  if the slide is ac- 
tua ted  au tomat ica l ly  or by the a i rcraf t  crew or occupant  
(normal ly  by a handle  to release the contents  of a com- 
pressed gas cylinder),  the slide extends in less than  fifteen 
(15) seconds with considerable  force. Fire fighters should 
exercise caut ion  when posi t ioned direct ly outside the 
door.  (See Appendix B for illustrations of this type air- 
craft evacuation equipment.) 

(f ighter,  bomber ,  etc.) and  can sometimes be de te rmined  
by the exter ior  design ( locat ion of  canopies,  gun posi- 
tions, etc.) .  

4-1.2 Aircraf t  involved in g round  accidents  may  come 
to rest in almost any a t t i tude .  Any  a b n o r m a l  l and ing  
force can j am regular  and  emergency access and escape 
openings.  In  o ther  cases, the fuselage may  be broken 
open by the impac t  forces or doors and windows can be 
dis lodged.  It is diff icult  to an t ic ipa te  the various accident  
condit ions that  can be encounte red  and  each acc ident  
presents different  rescue and fire control  problems.  Sur- 
vivable accidents,  where at least one person survives the 
impac t  forces, are  most f requent  when an a i rcraf t  is 
under  a degree of  pi lot  control  pr ior  to impact .  Even in 
these cases, d i sa r rangement  of  the a i rcraf t  can be severe, 
necessi tat ing improvisat ion of  rescue efforts. Therefore ,  
fire fighters should be skilled in the use of  app rop r i a t e  
tools for emergency access to aircraft .  

4-2 F o r c i b l e  Entry Tools  and E q u i p m e n t .  T h e  
following pictures show some of the tools designed for 
emergency access into a i rcraf t .  

m 

Figure 4-2(a) Crash Axe. 

Crash Axe. This axe is normally found on all military and commer- 
cial aircraft. This is a handy cutting tool and will cut light metal sheets, 
light stringers, wood, light cables, wires, fabric, and will break some 
thicknesses of plexiglass (strike at or near corners). 

Chapter 4 Extrication and Rescue Tools  

4-1 G e n e r a l .  

4-1.1 The  seat ing a r r angemen t  of  a t ranspor t  a i rcraf t  
will de te rmine  the n u m b e r  of  people  it will carry.  Fire 
fighters should be aware that  the density of  the seat ing in 
a i r  car r ie r  a i rcraf t  varies between cabin  sections (first 
class vs. coach) and between carriers.  In  mi l i tary  aircraft ,  
the locat ion of  crew members  will depend  on the type 

Figure 4-2(b) Parachute Harness Knife. 

Parachute or Harness Cutting Knife. This knife can easily cut webb- 
ing and safety belts without danger to persons being rescued. An up- 
ward pull on the knife wedges the webbing against the blade and cuts it 
in the process. 
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Figure 4-2(c) Other Tools. 

Other Tools. Claw tools and pry tools, such as the Halligan and 
Kelley tools, are recommended for forcing open doors and emergency 
exits that may become jammed when an aircraft crashes. These tools 
are small and compact and can be used in confined quarters. 

Figure 4-2(d) Rescue Saw. 

Rescue Saws. A multipurpose saw can be useful for cutting through 
most aircraft structural materials. Caution should be exercised so that 
hot metal sparks do not ignite exposed fuel vapors. 

4-3 Areas for Cutting into Aircraft. If  cu t t ing  of 
fuselage skin is the only means  to remove t r apped  person- 
nel, the following should be observed: 

4-3.1 Most low-wing genera l  aviat ion a i rcraf t  and  
f ixed-wing a i rcraf t  with rec iproca t ing  engines may  be cut 
in the area above the windows from the ha t rack  line to 
the top of the fuselage without  severing wires, cables, or 
tub ing  or coming in contact  with heavy construct ion.  

4-3.2 Turb ine -powered  (jet and  tu rbo-prop)  a i rcraf t  
have heavier skin and s t ructure  than  the older  
rec iproca t ing  engine aircraf t .  Most designs also incor- 
pora te  rip stoppers.  Due to this heavier  construct ion,  it is 
a lmost  impossible to use hand  tools to cut  into the 
fuselage dur ing  a rescue opera t ion .  T h e  only prac t ica l  
me thod  of  entry,  o ther  than  using normal  or emergency 
exits, is through the use of por t ab le  power tools. These  

power tools take the form of electric-,  pneumat ic - ,  
hydraul ic- ,  or gasol ine-powered saws or por t ab le  shift ing 
tools [see Figure 4-2(d)]. They  can best be used to cut  
areas a round  any normal  or emergency  exits which might  
be j a m m e d  or  rendered  inoperab le  by the impac t  forces. 
On these aircraft ,  cu t t ing  any other  area  may  result in 
severing fuel and  oxygen lines, wires or  cables. 

4-4 M i l i t a r y  A i r c r a f t .  Mili tary,  comba t - type  a i rcraf t  
present  addi t iona l  hazards  due to jet t ison equ ipmen t  and  
ejection seat mechanisms.  The i r  a r m a m e n t  may  consist 
of guns, cannons,  missiles, rocket  engines and nuclear  
weapons.  This  type of a i rcraf t  is always assumed to be 
a rmed.  Fixed guns or rockets may  be found on many  
types of mi l i ta ry  a i rcraf t  and  caut ion should be used to 
stay away from front of a i rcraf t  and  out  of line of fire. 
However,  unless there is a round  of a mmun i t i on  in the 
fixed gun c h a m b e r  or a defect in the f i r ing circuit ,  there  
is more  of  a tendency for the shells to burst  in the 
magaz ine  due to heat .  Rockets may  be lost upon impac t .  
However,  if they are  found in tac t  upon their  launchers ,  
they should be considered very dangerous ,  both  from the 
front and  the back.  If  exposed to fire, ignit ion will occur 
very rapid ly  in the rocket  motor  blowing fire violently to 
the rear .  As with o ther  ammuni t ion ,  keep rockets cool 
with water  or foam. Fur the r  unclassified informat ion  can 
be ob t a ined  from c o m m a n d i n g  officers of  the nearest  
mi l i ta ry  instal lat ion.  

4-5 A g r i c u l t u r a l  Spraying Aircraft and Hazardous 
Cargo/Dangerous Goods Aboard Aircraft. 
4-5.1 Aircraft Used in Agricultural Spraying Carry- 
ing Toxic Chemicals. W h e n  app roach ing  fires involv- 
ing these chemicals ,  the smoke and fumes should be 
avoided and  the downwind area  should be c leared at least 
as soon as rescues have been comple ted .  Any person's  
c lo thing or  body c on t a mina t e d  by contac t  with toxic 
mater ia l s  should be thoroughly  washed with water  to 
reduce or e l iminate  any ha rmfu l  effects. Each fire f ighter  
involved in ex t inguishment  or overhaul  of such fires 
should wear se l f -contained b rea th ing  appa ra tus  and 
comple te  protect ive clothing.  As soon as possible, each 
fire f ighter  should thoroughly  scrub down his body and 
wash the c lo thing exposed to the chemicals .  Special  note 
should be taken  that  some toxic symptoms might  not 
manifes t  themselves unti l  several hours after  exposure.  
Should such symptoms occur,  medica l  assistance should 
be sought immedia te ly .  

4-6 Hazardous Materials/Dangerous Goods Warning 
Labels .  (See Appendix C.) 

Chapter 5 Fire Fighting Plans 

5-1 Objective. 
5-1.1 T h e  p r imary  objective in any a i rcraf t  accident  is 
assuring the life safety of  persons t r a ppe d  in the a i rcraf t  
wreckage or in any s t ructure  which might  be involved. 
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5-1.2 Opera t iona l  objectives should be establ ished by 
the fire off icer- in-charge on arr ival  at the accident  scene. 
Vital opera t iona l  decisions based on the init ial  size-up 
should be m a d e  without  delay. Realistic objectives are 
cri t ical  and  considerat ion should be given to the equip-  
ment  and  manpower  immedia te ly  available.  The  size-up 
should be continuous th roughout  the opera t ion  to meet 
changing  needs and to best utilize la ter  arr iving 
resources. 

5-1.3 An on-scene c o m m a n d  post should be establ ished 
as soon as possible. 

5-2 Size-Up. 

5-2.1 The  size-up process is s tar ted  by the first respond- 
ing officer and  is carr ied  forward in terms of dep th  and 
scope by responding  chief  officers. Assessments of task 
and resources are not fixed, but  are modi f ied  as the event 
develops and may result in a comple te  change in objec- 
tives. For example ,  if a repor ted  small  a i rcraf t  crash turns 
out  to be a small  agr icul tura l  a i rcraf t  with pesticides 
crashed into a high-densi ty mercant i le  or resident ial  
area,  the retr ieval  of a p robab le  corpse would have less 
impor tance  than the threat  presented to many  living peo- 
ple in the vicinity. 

5-2.2 The  following factors are among  those that  are 
impor t an t  to the size-up process: 

Occupan t  survival is general ly  l imi ted  to accidents 
where the fuselage has not  severely broken up  and  fire has 
not developed.  Aircraf t  fires that  have been burn ing  for 
two minutes  or more  are often lethal  due to product ion  of 
toxic gases, searing of lungs, and  finally, f lame contact .  
Survivors may  be in a tree, on a ledge, or under  a col- 
lapsed house. In  some instances, survivors may  have 
p.arachuted and l anded  at some distance from the crash 
site. 

Envi ronmenta l  and  geographica l  factors have a major  
impac t  on response capabi l i ty .  A crash in a wooded area  
in a December  snowstorm presents different  problems 
than  a similar  crash in the summer  dry season. Similarly,  
t ime is a factor;  a forced landing  into a shopping center  
park ing  lot has a different  fire and  life potent ia l  at 4:00 
am on a Sunday than  a similar  event at 4:00 pm on a Fri- 
day. 

Magni tude  and na ture  of  the p rob lem.  An ai rcraf t  
crash in a fa rmer ' s  field may set off a serious field fire; 
but  a crash in a buil t  up area may genera te  a p rob lem of 
great  magn i tude  and complex nature .  If  s tructures have 
been impacted ,  their  occupancy,  construct ion type and 
s t ructura l  stabil i ty should be evaluated.  In  addi t ion,  
there should be a p r o m p t  evaluat ion of  the p robab le  
damage  to publ ic  ut i l i ty services inc luding  electricity,  
gas, and  water.  Because of this probabi l i ty ,  it is general ly  
good pract ice  to have a water  tanker  respond to a i rcraf t  
crash scenes. 

The  na ture  of the a i rcraf t  opera t ion  at t ime of the inci- 
dent .  If  a crop dust ing a i rcraf t  accident  occurs, the fire 
de pa r tmen t  should take steps to l imit  pesticide con- 
t amina t ion .  Aircraf t  crashes on takeoff  usually involve 
large amounts  of fuel so steps must  be taken to prevent  
fire or fuel vapors from enter ing  waterways, streets, s torm 
drains  and sewers. 

5-2.3 Size-up begins with the fire depa r tmen t ' s  first 
not i f icat ion of  the incident .  Mult iple  calls from various 
sources in the vicinity of an a i rpor t  should alert  fire a la rm 
personnel  of a p robab le  ma jo r  a i rcraf t  accident  and  war- 
rants an immedia t e  first a l a rm response. Exact  defini t ion 
of p rob lem and locat ion is unnecessary.  A full response is 
needed to assure arr ival  at the scene of at least one re- 
sponding  unit  despite the l ikel ihood of  b locked streets, 
debris,  and traffic. Dur ing  the init ial  response, preplans  
should be act ivated and all per t inent  in format ion  should 
be t ransmi t ted  to the responding units which can affect 
the init ial  size-up. (In some jurisdict ions,  preplans  can be 
presented on video screens moun ted  in responding 
vehicles.) 

5-2.4 Fire depa r tmen t s  receiving a repor t  of an a i rcraf t  
exper iencing  an in-fl ight  emergency in the vicinity of the 
a i rpor t  should cause immed ia t e  alert  and  s tandby of fire 
forces adjacent  to the expected flight pa th .  Fire and po- 
lice field units should communica te  with each other  and 
coordina te  their  efforts. (Making use of a police 
hel icopter ,  if avai lable,  could help coord ina te  operat ions  
and  ma in ta in  a communica t ion  link between the field 
units and the control  tower.)  Should an off -a i rpor t  acci- 
dent  occur,  fire and  police units would be in posit ion to 
take immedia t e  action. 

5-2.5 Many situations are possible. In  all cases, effective 
init ial  size-up begins with the first in format ion  received 
and observations upon arrival  at the scene. The  size-up 
process should cont inue th roughout  the dura t ion  of the 
incident .  As in major  s t ructural  incidents,  effective com- 
munica t ions  are essential to a successful opera t ion .  

5-3 Basic Rescue Plan (Assuming Fire in Progress). 
Consider  first and  foremost  the survivabil i ty of any 
t r apped  occupants  under  existing fire exposure condi- 
tions. Opera t ions  d i rec ted  toward positive extinguish- 
ment  are preferable  where size-up justifies this app roach  
as present ing the best chance for accompl ishing the 
rescues. The  precise me thod  of a t tack is the cri t ical  deci- 
sion which must  be m a d e  immedia te ly  upon  arrival.  
Preconnected  ( l ~ - i n . )  lines should be laid into the area  
selected and util ized to their  best advan tage  unti l  addi-  
t ional  layouts can be made  and the fire f ighting tactics 
descr ibed in Section 5-4 carr ied  out. 

5-4 Examples of Strategy and Tactics. 

5-4.1 Comparison of Aircraft and Structural Fire 
Problems. 
5-4.1.1 Fire fighters should be very aware that  a i rcraf t  
differ from most o ther  structures in ways that  make  fire 
more  dangerous  for the occupants  and  for themselves. 
Aircraf t  occupants  are enclosed, usually in a thin 
a l u m i n u m  shell, and  are su r rounded  by large amounts  of 
fuel that  can release heat  at about  five times the ra te  that  
develops in the average s t ructura l  fire. In addi t ion ,  some 
ai rcraf t  have l imi ted  access compar tmen t s  roughly 
equivalent  to an unspr inklered  furni ture  store of 3,000 sq 
ft or more.  Large a i rcraf t  also have hollow wall construc- 
tion; however, the void is often filled with b lanket - type  
insulat ion.  Fire walls and  draf t  stops are usually nonexis- 
tent,  except for areas in proximi ty  to the power plants.  
Where  fire separat ions  are designed,  such as at galleys 
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and cargo bays, they are not comparable  in fire resistance 
to the fire barriers used in building construction. 

5-4.1.2 In large aircraft and many small models, 
plumbing, electrical, heating, and cooling services are 
provided. Consequently, there are aerospace vehicle 
equivalents of pipe chases, electrical load centers, 
busbars, etc. The energy handled by these devices is enor- 
mous compared to household applications. 

5-4.1.3 In addition, there are high pressure hydraulic 
reservoirs and liquid or gaseous oxygen lines constructed 
mostly of a luminum. These, as well as brake lines, will 
rupture quickly under  fire conditions. Fuel tanks are in- 
terconnected and fire can propagate  through ventilation 
ducts or manifolds. Fire impingement  on empty or near 
empty fuel spaces often results in violent rupture of tanks 
and wings. 

5-4.1.4 Aircraft also differ from other structures in the 
critical aspect of  stability. Most structures are cubical in 
shape and collapse in place. Aircraft are cylindrical, con- 
ical, and usually on wheels. Therefore,  movement,  tilting 
and rotation must be considered. Guy lines, chocks and 
cribbing may be required when working around dam- 
aged aircraft. Current modern  aircraft may weight 
800,000 lbs or more and can reach an overall height in 
excess of a five-story building. 

5-4.2.2 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 if the affected surfaces of  the 
fuselage exposed to flame or heat can be kept wet, the 
heat input into the occupied portion will be reduced. If, 
on arrival, the fire has penetrated the fuselage, a direct 
internal attack should be initiated. Care should be taken 
to see that water runoff  from hose streams does not cause 
the fire to spread, as this can endanger  fire fighters as 
well as extend the area of fire involvement. 

5-4.2.3 Normally, hose streams should be directed 
along the fuselage (usually from nose or tail section) and 
efforts concentrated on driving flames outward allowing 
occupants to escape and permitt ing rescue entry. Keep 
the fuselage cool. Occasionally, it may be necessary to 
blast a rescue entry path from the side perimeter of a spill 
fire toward a selected fuselage entry point (usually a 
door). In the latter case, advance should be rapid so that 
cooling streams might  reach the fuselage before oc- 
cupants  are overcome or the fuselage is penetrated by the 
driven fire. 

5-4.2.4 There  is sometimes the possibility of diverting 
pools of burning liquid under  or close to the fuselage by 
cutt ing drainage channels away from aircraft. 

5-4.2 A typical training exercise should assume that 
gasoline or jet fuel is burning around the fuselage and 
that the persons are t rapped inside the aircraft. (See 
Figure 5- 4.2. ) 

f 

To Water Supply 

Figure 5-4.2 Example of mult iple  hand line attack on an aircraft 
with a severe fuel  spill fire and trapped occupants. Note existence of 
mobile command post upwind from accident site. 

5-4.2.1 Approach should be made  along the fuselage 
from the most advantageous direction. Where there is a 
perceptible wind, approach from the windward side. The 
slope of the terrain should also be considered. If  the air- 
craft i~ resting on the side of a hill, approach from the up- 
per side in order to take advantage of gravity in washing 
the fuel away from the critical area. Fire fighters should 
be especially alert to vehicle approach  techniques and 
placement.  

5-4.2.5 All available hose lines should attack the fire 
from the same general direction. Heat  and flame should 
be driven away from the fuselage while making rescue 
paths. Crews operat ing on opposite sides of the fuselage 
should be cautious not to push fire toward each other. 
Because prompt  action is necessary, the first hose line in 
operat ion should be advanced immediately to keep the 
fuselage cool. Additional lines should be added as they 
become available and should reinforce the advance of the 
initial line. 

5-4.2.6 The  number  of hose lines and quanti ty of  water 
will be determined by the availability of  water, equip- 
ment  and fire fighters. Upon arrival, all lines should be 
charged regardless of the fire situation. This point cannot  
be overemphasized. 

5-4.2.7 The  technique of using multiple spray nozzles 
with overlapping thirty (30) degree patterns creates a 
solid mass of water spray. They should be advanced di- 
rectly to the aircraft. The  lower portion of  the spray pat- 
terns should be kept just above the surface of  the ground 
to avoid stirring up the fuel which increases the risk of 
reignition. The  burning vapors should be "swept" off the 
surface of the fuel spill. This procedure will open an area 
for rescue. The  advancement  to the nose or tail section 
depends on wind direction. Hose lines should be ad- 
vanced with the wind at the fire fighters' backs as greater 
reach is obtained with the spray streams, and less heat ex- 
posure is experienced. Fire fighters can also monitor  their 
progress if the attack is made  from the upwind side with 
the smoke moving away from them. If  there is an ade- 
quate water supply, a large fog nozzle at tached to a deck 
gun or a portable deluge set may be used to keep the 
fuselage cool. 
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5-4.2.8 A procedure  prefer red  by some fire depar t -  
ments  is to have an addi t iona l  hand  line opera tor  with a 
spray nozzle to protect  the rescue team through the ent ire  
opera t ion .  Two fire fighters wearing self-contained 
b rea th ing  appa ra tus  follow the hand  line opera tors  to 
assist evacuat ing  passengers, begin forcible entry or enter  
the a i rcraf t  for venti lat ion and physical rescue, if neces- 
sary. 

5-4.3 Protein,  f luoroprotein,  or aqueous film forming 
foam (AFFF)  solutions are the p r imary  ext inguishing 
agents prefer red  for a i rcraf t  rescue and fire fighting. 

5-4.3.1 Using Protein and Fluoroprotein Foam. These 
foaming  agents must  form a b lanket  over the surface of 
any f l ammable  l iquid spill fire to extinguish it. The  foam 
should be appl ied  with hand  lines or turrets on spill fires 
by d i rec t ing  the foam at the near  edge of the fire, let t ing 
the foam bui ld  up, and  then pushing the foam with more 
foam in a sweeping mot ion  until  the entire spill area  is 
covered. This  special technique is most effective on paved 
surfaces such as runways and r a m p  areas. Straight  foam 
streams should not be d i rec ted  into burn ing  liquids as the 
f l ammab le  l iquids may then splash on top of foam and 
reduce its effectiveness. Foam from hand  lines should be 
app l ied  on a spill fire in such a m a n n e r  so as not to break  
up any establ ished foam blanket .  If  isolated openings in 
the b lanket  occur,  they should be covered with foam as 
soon as possible to ma in ta in  the seal over the entire spill 
a r e a .  

5-4.3.2 Using Aqueous Film Forming Foam (AFFF). 
AFFF agent  solutions may ei ther  be app l ied  with air- 
aspi ra t ing  nozzles or tur re t  nozzles as used for protein  and 
f luoroprote in  foams or convent ional  water  spray nozzles. 
Ei ther  spray or s traight  foam streams may be used as the 
s i tuat ion dictates.  It is desirable  to app roach  the fire area  
as close as possible and apply  the foam in a wide spray 
pa t t e rn  init ially and changing  to a thir ty (30) degree pat-  
tern after  the heat  has been reduced.  The  foam streams 
should be app l ied  in a gentle  manne r  to avoid un- 
necessary p lunging  of  the s tream into the burn ing  fire. 
The  foam should be appl ied  to the near  edge of the fire 
with a r ap id  side-to-side sweeping mot ion  to dis t r ibute  
the foam rapidly  and thinly over the fuel. Advance  as the 
fire is control led,  always applying the foam to the nearest  
burn ing  fuel surface. Fire fighters should be cer ta in  that  
a cont inuous  unbroken  foam cover is present  before ad- 
vancing into the fire area.  

5-4.4 If  dry chemical  or halons are used, a fire area 
once ext inguished could reflash. This  also can occur 
when foam has been appl ied  if it does not cover the spill 
complete ly  or if it is washed away by subsequent  use of 
water  streams. If  the fire is not  complete ly  ext inguished 
with these agents before the supply is deple ted ,  it may  be 
necessary to use water  spray streams.  If  this is the case, 
avoid br ing ing  hose lines into any area  that  is secured. 

5-4.5 Protection of Exposures. 
5-4.5.1 Al though rescue of  a i rcraf t  occupants  is the 
p r imary  objective, the pro tec t ion  of  exposed proper ty  
should be considered,  whether  fire exists or not. Exposure 
protec t ion  plans should include drains,  sewers, water- 

ways, power lines and other  propert ies  where a flowing 
fire or un igni ted  fuel may cause fire extension or con- 
t amina t ion .  Public util i ty opera tors  should be notif ied of 
any significant entry of fuel into facilities under  their  
control.  

5-4.5.2 As soon as rescue opera t ions  are comple ted ,  all 
efforts should be concent ra ted  on protec t ion  of  exposed 
proper ty  and the ext inguishment  of s t ructura l  fires, if 
any, caused by the crash. Where  sufficient resources are 
available,  this should be a s imul taneous  opera t ion .  

5-5 Accidents without  Fi re .  

5-5.1 When  an a i rcraf t  accident  occurs and no fire ex- 
ists, app rop r i a t e  fire prevent ion procedures  should be 
ini t ia ted.  

(a) All spilled fuel should be covered with foam. Hot 
engines and other  hea ted  metals also should be covered 
with foam to prevent  heat  from coming in contac t  with 
fuel vapors.  Heat  of sufficient quanti t ies  to cause ignit ion 
from jet or rec iprocat ing  engines can be given off for as 
long as 30 minutes  after crashes. Care should be exercised 
to prevent  causing sparks that  may  ignite fuel vapors.  
This  can occur when moving wreckage due to electr ical  
arc ing of any energized source aboa rd  the aircraft .  

(b) When  foam is not available,  use waterfog to cool 
hot engines and any hea ted  meta l .  The  washing away of 
spilled fuel from a round  the fuselage requires caut ion.  
At ten t ion  should be given to exposures and low areas, 
such as ditches or sewers, because of  the movement  of 
f l ammab le  vapor  concentrat ions.  

(c) Wreckage  should be stablized against  movement .  
Sources of potent ia l  ignit ion should be p roh ib i t ed  from 
the area.  Bat tery and other  power systems should be de- 
energized provided this can be accompl ished without  
sparking which might  ignite f lammables .  This  may  be a 
considerable  threat  if fuel system components  have been 
damaged .  

5-5.2 Valuables,  such as mail ,  jewelry and cargo should 
also be pro tec ted  pend ing  transfer  of custody to the 
owners or other  legal custodian(s).  

5-5.3 Cargo informat ion  should be ob ta ined  to assure 
that  dangerous  goods are not on board  and,  if they are on 
board ,  they should be examined  to discover any breach  of 
container(s) .  Where  dangerous  goods are released, a con- 
t a inment  and decon tamina t ion  p rocedure  may  be re- 
quired.  This  might  well affect survivors, casualties,  and  
responding emergency forces. 

5-5.4 If  con tamina t ion  of  any sort is suspected, a spe- 
cific entry and control  point  should be establ ished in 
order  to l imit  the spread  by control l ing access and  ensur- 
ing p roper  decon tamina t ion  of all on-scene personnel .  

5-6 Probability of  a Successful Operation.  

5-6.1 Always assume tha t  there are survivors of an air- 
craft  accident  unti l  it is conf i rmed tha t  this is not  the 
case. In some instances, however, rescue of occupants  
cannot  be accompl ished because of the remoteness of the 
accident  site or the severity of the impac t  forces. In  these 
instances, fire fighters should attack and extinguish the 
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fire, protect  exposures, and  preserve the scene unti l  
p roper  authori t ies  arrive to assume responsibil i ty.  

5-7 Preplanning and Training. 

5-7.1 T e a m w o r k  is so impor t an t  that  fire d e p a r t m e n t  
officers should view p rep lann ing  and t ra in ing  as the one 
absolutely indispensable  e lement  in a i rcraf t  fire f ighting 
and  rescue. 

5-7.2 The  psychological  factors involved in a i rcraf t  
rescue and fire f ight ing operat ions  can be successfully 
overcome only by realistic p r ep l ann ing  and t ra ining.  
Therefore ,  each fire depa r tmen t  should conduct  realistic 
s imula ted  a i rcraf t  fire drills using the types of ex- 
t inguishing agents and  equ ipmen t  they expect  to have 
available.  One impor t an t  t ra in ing objective should be to 
learn  the capabi l i t ies  and  l imita t ions  of the depa r tmen t ' s  
p r e p l anned  procedures .  

5-7.3 Actua l  fires should be buil t  using aviat ion grades 
of  fuel or con t amina t ed  fuels having s imilar  proper t ies  
consistent with local envi ronmenta l  regulat ions.  Aircraf t  
accidents  should be s imula ted  using d iscarded a i rcraf t  
fuselages or by const ruct ing a i rcraf t  mock-ups  using junk 
au tomobi le  bodies,  oil d rums  and sheet meta l  shapes. 

5-9 Where Water Supplies Are Limited. 
5-9.1 Complemen ta ry  ext inguishing agents,  such as 
carbon  dioxide,  dry chemicals,  or halon can be used ef- 
fectively on small  f l ammab le  or combust ib le  l iquid fires 
to achieve a quick knockdown of the flames. Use of these 
agents involves the danger  of re igni t ion where the ent ire  
fuel spill area  cannot  be ext inguished or where ignit ion 
sources persist. Care should also be exercised to assure the 
compat ib i l i ty  between these ext inguishing agent(s) used. 

5-9.2 Addi t ion  of  a wett ing agent  will increase effec- 
tiveness of the avai lable  water.  Tests to da te  indicate  that  
a two percent  solution of approved  types of wett ing agents 
produces  best results. Cer ta in  wet water  addit ives may 
destroy some foams; hence, they should be carefully 
checked for compabi l i ty  before they are employed in the 
presence of the pr inc ipa l  foam agents. 

5-9.3 T ra ine d  personnel  employing  p roper  opera t ing  
techniques can accompl ish  a successful rescue opera t ion  
with a l imited amoun t  of water  if rescue opera t ions  begin 
immedia te ly .  If  only l imited water  supplies are available,  
all efforts should concent ra te  on establishing a fire-free 
evacuat ion pa th .  Efforts to save the a i rcraf t  hull  or ex- 
posures may  have to be delayed until  addi t iona l  resources 
arrive on the scene. 

5-7.4 The  volume of  smoke, fire and  intense heat  ac- 
company ing  an a i rcraf t  fire can appea r  to be an over- 
whelming si tuat ion to un t r a ined  fire fighters when con- 
f ronted  with it for the first t ime.  They  may  be re luctant  
to a t tack  with l imi ted  water  supply and convent ional  
equ ipment .  However,  ac tual  tests have proven that  
rescues can be effected, even where large quant i t ies  of 
spil led a i rcraf t  fuel are involved. An aggressive a t tack  
using hose lines with spray nozzles, employing  p rep l anned  
opera t ing  techniques,  can develop the conf idence neces- 
sary to successfully handle  these types of incidents.  

5-7.5 T ra in ing  coord ina t ion  between mil i tary ,  civil air- 
por t  and  s t ructura l  fire depar tmen t s  is most desirable and 
is encouraged.  Execution of mu tua l  aid agreements  be- 
tween these agencies will help assure wel l -coordinated  
plans for fire f ighting and rescue. In the Uni ted  States of  
Amer ica  and Canada ,  mi l i tary  air  base commande r s  are 
urged  to make their  t ra in ing  facilities avai lable  to nearby  
fire depar tments ,  par t i cu la r ly  where those depa r tmen t s  
are likely to be cal led upon  to assist in a i rcraf t  fire 
f ighting and rescue operat ions .  

5-8 Type and Size of  Hose a n d  Nozzles.  

5-8.1 For aircraf t  rescue and fire f ighting,  there are too 
many  variables to establish any ha rd  and  fast rules re- 
ga rd ing  use of  equ ipment .  Spray streams are normal ly  
more  effective than  s t raight  s treams in apply ing  water  or 
foam and afford much  more  personal  protect ion.  

5-8.2 An effective a t tack  on an a i rcraf t  fire would be 
the use of mul t ip le  1 ~ - i n .  hose lines with spray nozzles 
ma in t a in ing  100 psi nozzle pressure. 

A p p r o a c h  the a i rcraf t  f rom the di rect ion which rescue 
is to be m a d e  using at least one line to protect  the rescuers 
and  the a i rcraf t  occupants .  

5-10 Vehic le  O p e r a t i o n a l  L i m i t a t i o n s .  Fire f ight ing 
vehicles designed and  in tended  for use on paved or im- 
proved surfaces should not be commi t t ed  to cross-country 
routes. Extended hose lines from a posit ion on a satisfac- 
tory road  surface should be used ra the r  than  risking ve- 
hicle immobi l iza t ion  enroute .  Once immobi l ized ,  a ve- 
hicle may  not  be movable  if in danger  from a sudden 
release of fuel or a developing fire s i tuat ion.  Vehicles may 
also block access to the accident  site for vehicles arr iving 
subsequent ly  which do have cross-country capabi l i ty .  

5-11 Medical Operations. 
5-11.1 Modern  t r a u m a  medica l  procedures  require  that  
s tabi l izat ion of the seriously in jured  should be car r ied  out  
at the accident  scene. The  immed ia t e  t r anspor ta t ion  of 
the seriously in jured  before s tabi l izat ion should be 
avoided.  

5-11.2 In accidents  occur r ing  on or off the a i rpor t ,  
rescue and fire f ighting personnel  are general ly  the first 
emergency personnel  on the scene. Seriously in jured  
casualt ies should be located and stabil ized as quickly as 
possible. In cases where fire control  and  prevent ion does 
not requi re  the efforts of  all rescue and  fire f ighting 
personnel ,  casualty s tabi l izat ion should commence  im- 
media te ly  under  the di rect ion of  the most qual i f ied 
t r a u m a - t r a i n e d  individual  on the scene. First response 
rescue vehicles should carry init ial  supplies of victim care 
equ ipment ,  inc luding art if icial  airways, compresses, ban- 
dages, oxygen and other  re la ted  equ ipmen t  used for the 
s tabi l izat ion of  smoke inha la t ion  casualt ies and severe 
t r auma .  Fire f ight ing personnel  should be t ra ined  in 
basic life suppor t  measures  inc luding  ca rd io -pu lmonary  
resuscitat ion.  

5-11.3 The  first few minutes  of medica l  t r ea tment  
should aim at t r iage and stabi l izing casualties unti l  more  
qual i f ied medica l  care is avai lable .  
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5-11.4 The triage procedure and subsequent medical 
care should be placed under  the c om m a nd  of one author- 
ity, the designated medical coordinator,  upon  his /her  ar- 
rival. Prior to his/her  arrival, the c om m a nd  of  triage 
should be assumed by the designee of the command ing  
rescue and fire fighting chief until relieved by the 
predesignated medical coordinator.  

5-11.4.1 The  medical coordinator  should be responsi- 
ble for triage and for implementing the Airport  Medical 
Emergency Plan. The medical coordinator's primary 

function in implementing the plan should be as an ad- 
ministrator and not as a member of  the medical team 
treating the injured. 

5-11.4.2 The  casualties should be separated into three 
categories: Category 1 immediate care; Category 2 
-delayed care; Category 3 - minor  care. Category 1 re- 
quires immediate stabilization and then transportation to 
the appropriate  medical facility. Category 2 are 
casualties sustaining injuries which do not need im- 
mediate emergency medical t reatment  to sustain life and 
can be delayed until Category 1 casualties are stabilized. 
Transportat ion of Category 2 casualties should be per- 
formed following min imum care at the site. Category 3 
casualties can be treated when resources are available. 

5-12 Post -Acc ident  Procedures  (see Part L Chapter 7 
and Appendix E). 

5-12.1 Defue l ing  Accident  Aircraft .  A fire protection 
standby should be provided during post-accident aircraft 
defueling. 

5-12.1.1 Fuel will most probably be spilled from small 
aircraft during a crash and will drain away or soak into 
the ground during the initial fire and rescue activity. For 
large aircraft, and sometimes the smaller aircraft, con- 
siderable quantities of fuel may remain on board.  Crash 
recovery operations on or off the airfield almost always 
involve removal of such fuel. In some situations, hidden 
fuel system damage  may not be apparent  until lifting of 
the aircraft is at tempted.  Accomplishing defueling safely 
is a matter  of proper interest for the fire depar tment  and 
needs to be coordinated among all jurisdictions on the 
scene. Whatever  problems exist as a result of the crash 
will certainly become worse if further injury or loss occurs 
dur ing this phase of  the accident sequence. Therefore,  
the fire depar tment  should provide or augment,  depend- 
ing on local preplanning, the surveillance of  the defuel- 
ing operation. 

5-12.1.2 An area free of any ignition source should be 
established a min imum of at least 15 m (50 ft) from any 
fuel spill and the number  of personnel in the controlled 
area should be limited to those necessary for the work 
being done. Open flames, power carts, floodlights and 
radio transmissions except from known low power units 
should be prohibited in areas close to the wreckage and 
the defueling equipment.  Fire fighters should also be 
aware that vehicles and equipment  may be ignition 
sources and take necessary precautions. 

ducted during defueling operations. Transfer  of  fuel can 
cause changes in weight distribution and balance; 
therefore, stability of the aircraft may be uncertain.  Crib- 
bing, jacking, airbags, or other stabilizing equipment  
should be readily available. Safe access for fueling 
vehicles should also be provided as vehicles that safely 
pass over soft ground when empty may have a problem 
when loaded. 

5-12.2 Defueling operations and techniques should be 
under  the direct supervision of an aircraft systems 
specialist qualified in the fuel system of the aircraft. Gen- 
erally, power should not be applied to a damaged  
airplane and, therefore, the fuel system control valves will 
not be operable. Suction would thus be necessary through 
top filler access points. Where fuel system rupture has oc- 
curred and dripping is uncontrolled, fuel cell sealant, 
clay or other material may be used to make mini-dams on 
smooth surfaces to direct flow of  fuel into containers. 
Pegs and plugs may also be used to diminish or stop flow 
of  fuel. When  all else fails, it may be possible to shovel a 
trench to a collecting spot and thus limit the surface area 
of fuel exposed to chance ignition. 

5-12.3 The  fire and rescue service should also seek the 
advice of aircraft systems specialists concerning other 
items that may present a threat during the overhaul and 
salvage process. Liquid and pressurized gaseous oxygen 
are generally allowed to bleed off by opening onboard  
valves. System accumulators  or tanks may remain pres- 
surized indefinitely at hundreds or even thousands of  
pounds of pressure, until relieved by systems specialists. 

5-13 Preservat ion of  Evidence .  Fire fighters should be 
aware of the importance of conduct ing aircraft rescue 
and fire fighting operations in a manner  that will 
minimally disturb the accident scene. Preservation of in- 
vestigative evidence, mail, cargo and min imum destruc- 
tion of the aircraft should be given priority after life 
safety and rescue operations have been concluded. 

5-13.1 If  possible, note position of the aircraft structure 
prior to moving or cutt ing to remove occupants.  

5-13.2 The  entire accident area should be roped off and 
patrolled. A control point should be established to permit 
only authorized persons to enter the accident area. 

5-13.3 Deceased victims need not be removed from the 
aircraft wreckage. If it is necessary to do so, photographs,  
if possible, should be taken, or the area tag.ged prior to 
removal. This will greatly assist the Investigating 
authorities. 

5-12.1.3 Concurrent  operations such as jacking, remov- 
ing panels for investigation, etc., should not be con- 
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Appendix A Informatory Referenced Publicat ions 

This Appendix lists publications which are referenced un'thin this 
NFPA document for  information purposes only and thus is not con- 
sidered part o f  the recommendations of  the document. 

A-1 N F P A  Publications.  The following publications 
are available from the National Fire Protection Associa- 
tion, Batterymarch Park, Quincy, MA 02269. 

NFPA 403-1978, Recommended Practice for Aircraft 
Rescue and Fire Fighting Services at Airports and 
Heliports 

NFPA 407-1980, Standard for Aircraft Fuel Servicing 
NFPA 408-1984, Standard on Aircraft Hand Fire 

Extinguishers 
NFPA 409-1979, Standard on Aircraft Hangars 
NFPA 410-1980, Standard on Aircraft Maintenance 
NFPA 412-1974, Standard for Evaluating Foam Fire 

Fighting Equipment on Aircraft Rescue and Fire 
Fighting Vehicles 

NFPA 414-1984, Standard for Aircraft Rescue and 
Fire Fighting Vehicles 

NFPA 422M-1984, Aircraft Fire Investigators Manual 
NFPA 424-1978, Recommended Practice for Airport/ 

Community Emergency Planning 
NFPA 1003-1978, Standard for Airport Fire Fighter 

Professional Qualifications. 

A-2 I n t e r n a t i o n a l  Civ i l  Av ia t ion  O r g a n i z a t i o n  
(ICAO) Publications.  International standards and 
recommended practices are promulgated by the Interna- 
tional Civil Aviation Organization, 1000 Sherbrooke 
Street West, Montreal, Quebec, Canada, H3A-2R2. 

International Standards and Recommended Practices: 
Aerodromes (Annex 14), 7th Edition, June, 1976 

Airport Services Manual, Part I: Rescue and Fire 
Fighting, First Edition, 1977 

Airport Services Manual, Part 7: Airport Emergency 
Planning, First Edition, 1980. 

A-3 Federal Aviation Administrat ion Publications.  In 
the United States of America, the Federal Aviation Ad- 
ministration (FAA) mandates the provision of a mini- 
mum level of airport fire fighting services at certain land 
airports serving certified air carriers. These provisions 
may be found in: 

Federal Aviation Regulations (FAR), Part 139.49 
FAA Advisory Circular 150/5210-6B, (with changes 1 

and 2). 

A-4 United  States Military Publications.  
Air Force: Technical Manual 00-105E-9, Air- 

craft Emergency (Fire Protection 
Information), available from HQ, 
WR-ALC (MMEOTD), Robbins 
AFB, GA 31093. 

Navy and Marine: 

Army: 

NAVAIR 00-80R-14, Aircraft Fire 
Fighting and Rescue Manual for 
U.S. Naval and Marine Air Stations 
and Facilities, available from Naval 
Air Technical Services Facility, 700 
Robins Avenue, Philadelphia, PA 
19111. 
Technical Manual 5-315, available 
from Superintendent of Public 
Documents ,  Public Document  
Department,  U. S. Government 
Printing Office, Washington, D. C. 
20402 

A-5 Other Publications.  
ASTM E380-1976, Standard for Metric Practice, 

American Society for Testing and Materials, 1916 Race 
Street, Philadelphia, PA 19103. 

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

Appendix B 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. 

B-1 Aircraft  Famil iarizat ion.  
B-I.1 This Appendix contains information and data on 
representative air carrier aircraft which are in common 
current usage. The purpose is to provide essential infor- 
mation needed to assess the true nature of the specialized 
problems involved in performing effective aircraft rescue 
and fire fighting services. 

B-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 familiariza- 
tion is essential as a basis for realistic training and effec- 
tive operational techniques. 

B-2 Aircraft Access Points,  Fire Hazard Zones and In-  
terior Fuselage Arrangements.  
B-2.1 The following charts depict typical aircraft exits, 
hazardous locations, interior fuselage arrangements and 
methods by which rescue and fire fighting personnel may 
make entry into an aircraft: 

Figure B- 1 
Figure B-2 
Figure B-3 
Figure B-4 
Figure B-5 

Normal Aircraft Exit Points 
Typical Window Exits 
Preferred Forcible Entry Locations 
Fire Hazard Zones 
Typical Aircraft Interior Fuselage Ar- 
rangement 
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B-3 Crash Crew Charts. Figure B-19 
B-3.1 The following list of charts identifies specific in- Figure B-20 
formation relative to various aircraft currently in use as Figure B-21 
commercial carriers: Figure B-22 

Figure B-23 
Figure B-6 Bell 206L Helicopter Figure B-24 
Figure B-7 Boeing 707 Figure B-25 
Figure B-8 Boeing 727 Figure B-26 
Figure B-9 Boeing 737 Figure B-27 
Figure B-10 Boeing 747 Figure B-28 
Figure B-11 Boeing 747 SP Figure B-29 
Figure B-12 Boeing 757 Figure B-30 
Figure B-13 Boeing 767 Figure B-31 
Figure B-14 Canadair CL-44D4 (cargo/passenger) Figure B-32 
Figure B-15 CCl15 Buffalo Figure B-33 
Figure B-16 CCl17 Falcon Figure B-34 
Figure B- 17 Concord 
Figure B-18 DeHaviland Dash 7 

DeHaviland Twin Otter 
Douglas DC-3 
Douglas DC-4 
Douglas DC-8 
Douglas DC-9 
Douglas DC-9-80 
Douglas DC-10 "Wide Body" 
Fairchild F-27 
Lockheed L- 1011 "Wide Body" 
Short Dash 30 
FAA evacuation test 
Proper use of evacuation slides 
Assisting evacuees at bottom of slide 
Concord Supersonic Jet evacuation slides 
A-300 Air Bus 
Shorts SD 3.60 

• • ~1". LOCATI[ AND TI~Y so=...=.=r., h.. ~n. 
i 

T O  GAIN AGCES8 ~ sl.i. ~ ~ .  

on lift I ldl l i t  - -  |. PUll "*T" hendle. 
Cod~t ~ most IPedn| outwa~ 

F E ~  ( m  belO'~) 

N 0 T [ ? ~ ' ~ . ~ -  ~ Some ill~raft have emer- 
Th~s char[ illuatrlitlw b8$~C pflll- ~ ~  gency slide la~lpel i t  ~ ]n  
eJpfe$ to speed evacuation and doors, Some slides must be 
rescue of occupant¢ Investigate held I t  ¢round I~er - -  
special features of aircraft oper, others I r e  self-inflatable, 
ated at your airport. Paean=ere should jump into 

I~ide. 

I 
, g , ,  \ W  ,/I ~ I [ ~ ~ , = ; ,  ! 

~X ( l )  MOSt handh~ 

;/m a. Z o.= = l F l-tT-- D 
/ / I F  q I  ~ % ~ :  l 
~ l ~ -  ~ ~ ~ Softie doors (2) push in 

. o . ) -  . . . .  

Figure B-I Chart highlights principal points of 
access to typical transport aircraft. 



2 N D .  L O C A T E  A N D  ' l r l l ~ y  

o O ° 

o o 

o o o I t °  8ome Imerlln ¢ 
l" t o window ~ ha~ 

o o knc, ttad roplm to a d 
,' O wacuatlon. 

mer~ency Window locations vary. 
Location can be recognized by 

Some amerl[ancy win. outline of ~olnt between hatch d~ exits ha~ this 
type red handle -- {1) and fusata~a a n d  by  marking of 
Pull out {~) p~I ~own release devices similar to tho~ 
lad rotate ",',,hm* ~m shown. Investigate special fea. Other s t a i r ,  pu fljnB. 

~*ncy w~ndo~a tures of aircraft. 

~ th~ -----..% 

m m l  lad I~JII - -  then push~ 

~m, windows have 
~ e  Windr, r~ l  have ringll to toni to pulh. 

Figure B-2 Window exits on typical transport aircraft; 
method of operation and routes of evacuation are shown. 

R D  A S  L A S T  R E S O R T  

~ I - ~ ;  ~ ~ . _ ~ - ~ , w p - L  \ .0TE 
~ ~  L Pressure bulkhead 10¢at- 

~ ' ~ ~ ~ ~  here.  D o n o t  attempt 
~ 1 .  (. forcible ent ry  aft of this 

, , A t ~ ~  " ~ point. (I f  tall assembly 
~/~ ~ .  ~ ~ broken off access may be 

/ ~  ~ ~ ~ ~ possible through bulkhead 
hatch.) 

PREFERRED FORCIBLE ENTRY LOCATIONS 

N O T E  
This chart illustrates basic principles to speed 
evacuation and rescue of occupants. Investl. 
gate special features of aircraft operated at 
your airport. 

1. Force normal or emergency doors or windows if po.lblo. 
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 exl)osed to injury from cutting tools. Other areas 

e to be blocked by internal obstructions. 

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

Figure B-3 Preferred forcible entry locations 
for typical transport aircraft. 

C 

O 
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Q Fuel tanks normally In 
wings - -  some run thru 
fuselage - -  others all 
outboard of inboard en- 
gines. Fuel tanks are 
interconnected and 
have cross-feed valves. 
Tank vents are nor- 
many at trailing edge 
of w~e, 

A L W A Y S  K N O W  T H E  P R I N C I P A L  F I R E  H A Z A R D  
Z O N E S  IN C I V I L  A I R C R A F T  

d 

~ - - ~ ' ~  ~ d  / / "  ~ l s  chart illustrates principal 
I ~ ' ~  f hazards only and shows features 
y , ~ Common to most aircraft. Inves- 

f ~ d  ~ p e c i a l  features of aircraft 

fira~rall ~ some for- as shown and marked on exterior - -  ~ " ~ ' J ~ t ~  ~ 
ward offlrewall, disconnect if no fire after crash. " ~ - ~  ~ 

Some located in nose wheel well 

b Oll tanks normally In 
nacelles behind engine 

Quick disconnect fittings normally 
are provided. 

d Gasoline combustion heaters alter- 
nately located in wings, fuselage 
or tail. 

e Hydraulic fluid reservoirs 
located alternately in fu- 
selage forward or near 
wing root. 

Figure B-4 Pr incipal  fire hazard zones on 
typical reciprocating engine-type transport  aircraft .  

FREIGHT LOADING 
HOLDS DOORS ' \2 '  L-J-. 

FORWARD R~AR I ~ ~ ' ~  , ~  

• o o, o / \ \  
DOORS I ~  ~ REAR X 

\ ~ - PANTRYUNITS PASSENGER \ 
I ~ ~ ~ I\ COMPARTMENT 

~ ~  SERVICING / \  
, ~ . , ~ . , - ~ . ~ " %  ~ DOOR ~ \ ( 

/'~..,z~E~ ~ ~ I ~  EMERGENCY \ I \ 
EXIT 

FORWARD 
SERVICING PASSENGER 

DOOR~ COMPARTMENT 

FORWARD ~ L I F E - - T S ~ ~  ~ T ~JACKE 
BAR UNI \ , f -  ~- 

FLIGHT D E C K ' ~ ~ /  
ACCESS DOOR, 

FLIGHT 
DECK. A I  II 

CENTER 
TOILETS 

CENTER 
ENGER COMPARTMENq 

E : : : : E  SNP:: E 

XlT 

LIFE JACKETS 

REAR VESTIBULE 

RETRACTING 
STAIRS 

r JACKET \ - -  
\ 

FORWARD COAT SPACE 
VESTIBULE 

-TRACTING STAIRS VG 358 A 

Figure B-5 Typical  interior  a r rangement  of t ransport  aircraft .  
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• TO  GA IN  ENTRANCE TO CABIN•  SL IDE  OR 
BREAK E ITHER CABIN  DOOR WINDOW 

• IF  CAB IN  DOOR OR CARGO PASSENGER 

DOOR FA ILS  TO OPEN.  BREAK WINDOWS 
OR WINDSHIELD  

HYDRAULIC 
RESERVOIR 

ENGINE 
OIL TANK 

FUEL TANKS (3) 

BATTERY\ 

IG0- PASSENGER 
DOOR 

TWO PLACES 

F i g u r e  B - 6  

E M E R G E N C Y  R E S C U E  A C C E S S  

CABIN DOOR 
TWO PLACES 

Bell 206L Helicopter. 

B O E I N O  7 0 7 -  I 0 0 ;  ~ ' 0 0  
L / S ' A f  ~ ' -  , 1 . 9 ' 7 8 '  

K W w "CHOP OUT" AREA EACH $(DE OF AIRPLANE COC PIT INDO $ OPEN 

~ . f N ' ~  " .D OF CONTrAST,NO COLOR 
o 

WHEELS RETRACTED] ~ WHEELS EXTENDED) HATCHES OPERABLE FROM 
OUTSIDE THE AIRCRAFT 

1 ENTRY DOOR 
EXTERNAL HANDLE 

. ~ . - J  ". L . . . .  

~, ' U \ 
TO OPEN ~ n  
1 PULL HANDLE OU~ARO 

AND ROTATE ~LOCKWISE 
2. PULL DOOR OIJ3~ARD 

2 GALLEY DOOR 
EXTERNAL 

: r  

TO ~ E N  ~ R  
I .  PULL HANOL~ OU~ARD 

AND ROTATE COUNTER- 
CLOCKWISE 

2. PULe DOO~ OUI"WARD 

pASSENGER AND SERVICE DOORS, CHUTE 
MAy AUTOMATICALLY DEPLOY WHEN 
ODORS ARE OPENED FR~  OUTSIDE. 

3 EMERGENCY OVERWlNG 
EXIT HATCHES PUSH PANEL 

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

AIRPLANE CROSS SECTION NOTE 
"CHOP OUT"  AREAS RE- 
QUIRE METAL CUTTING 
PORTABLE POWER EQUIP- 
MENT. BECAUSE OF TYPE 
OF STRUCTURE ~ ~ -  
SIBLE INJURY TO PERSON. 
NEL WITHIN, IT IS RECOM- 
MENDED THAT MAJOR 
~ E S S  

~ .  URGEN- 
CY OF SITUATION WILL 
DICTATE NECESSITY FOR 

F i g u r e  B - 7  B o e i n g  7 0 7 .  
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E M E R G E N C Y  R E S C U E  A C C E S S  

FWD ENTRY ~=~ GALLEY DOOR. RIGHT ~ AFT EXIT DOOR - -  AFT ENTRY 
DOOR SIDE (MOVED FORWARD BOTH SIDES (~J  DOOR 

ON 2'00) (OPENS FRO~ NS DE _ _ , , , , .  I OF TH~ A~'~ALRS AREA I.,__ W2] 
A~rftalt ~ f~$t be Iowlnl,d) 2,. WIDE BAND OF CONTRAST 

~ORS, HATCHES AND 
WINDOWS EXTERNALLY Op. 

ACR~ ~ . . . . . . . . . . . . . . . . . .  

I - . . . . .  ~ LANE CROSS SECT ON 

s. + IN. ~ / ~ J ~ ; ] ~  ~ CONTROL PANEL (RIGHT / L  ~ 
(FLOOR LEVEL TO GROUND t ~ ~  I SIDE OF AiRpLANE) {)PER" / / , ~  t ' ~  
. . . . . . . . . . . . . . . .  ~ ~ - ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

,9 FL~(~R' NE VE~L T" ~ . . . . . .  ~ NOTE ~,~ l ~ J [ 
. . . . . . . . . . . .  ~ "C . . . . . .  " A  . . . . . . . . . . . . . . . . . . . .  / ~  ~ / /  

TING PORTABLE POWER EQUIPMENT, BE. 
CAUSE OF TYPE OF STRUCTURE AND I~S- 

• ~ ~ ~ ~ s  0VERWING ESCAPE HATCHES - - RECOMMENDED THAT MAJOR EFFORT TO 
tBOTH SLOES OF AIRPLANE) ~ ~ H A ~  t NEW INTERIOR HAS 

AND DOORS. URGENCY OF SITUATION WILL STOWAGE BIN S 
DICTATE NECESSITY FOR "CHOP OUT " 

1 PILOTS' SLIDING 
WINDOWS 

IRH AND LH] (CARGO AIRPLANES) 
(RH ONLY) (PASSENGER AIRPLANES~ 

TO OPEN WINDOWS FROM 
OUTSIDE 
1 PUSH IN EXTERNAL ACCESS 

DOOR 
2 PULL EXTERNAL RELEASE 

HANDLE 
3 SLIDE WINDOW OPEN 

2 FWD ENTRY DOOR 
EXTERNAL HANDLE 

. \ . . .  - : - . , ~  L ~,. , 

TO OPEN DOOR 
1 eULL HANDLe OU~ARD 

AND ROTATE ¢LOCKWm~ 
2, PULL DOOR OUTWARD 

WARNING: 

3 MID/FWD GALLEY 
DOOR EXTERNAL 
HANDLE 

'.-~ .~-.' ~ _ / :'- 

TO OPEN DOOR 
1 PULL HANDLE OU~ARD AND 

ROTATE COUNTERCL~KWISE 
2 PUCk DOOR OUTWARD 

PASSENGER AND SERVICE DOORS, CHUTE 
MAY AUT~ATICALLY DEPLOY WHEN 
DOORS ARE OPENED FROM OUTSIDE, 

4 EMERGENCY OVER- 
WINGEXlTHATCHES 
PUSH PANEL 

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

AND LIFT UP 

5 AFT EXIT DOORS 
EXTERNAL HANDLE 
(200) 

TO OPEN DOOR 
1 PULL OUTWARD LOWER END 

OF HANDLE AND ROTATE 
FORWARD 

z PULL DOOR OUTWARD 

Figure B-8 Boeing 727. 

E M E R G E N C Y  R E S C U E  A C C E S S  
L / S . A O  ~ 7 ; - 4 r 3 , 4  

FWO SERVICE DOOR j OVERWING ESCAPE HATCHES AFT~FT SERVICE DOOR ~ S E R V I C E  DOOR 

FWD ENTRY DOOR ~ (BOTH SIDES OF AIRPLANE) ~ AFT SERV;D~OOR / / 

. ~ . ~ f = . ,  I ~ " C H O P  OUT" AREAS1 "CHOP OUT"j AREAS 

............................ II L ............... WHEELS EXTENDEDI BETWEE N WING FRONT 
B FT (FLOOR LEVEL TO GROUND. ~AR AND ESCAPE HATCH 
WHEELS RETRACTEDI (THREE BAYSI BELOW 

WINDOWS AND ABOVE 
FLOORS 

~ L ~ , ~ 2 "  WIDE BAND OF CONTRAST. 
ING COLOR INDICATING ALL 
DOORS, HATCHES AND 
WINDOWS EXTERNALLY OP 
ERABLE (SEE NOTE) 

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 MAJOR 
~ F - - 7 6 ~ - ~ E S S  

ES AND DOORS URGENCY 
~ST~UAT-T~NWILL DIC- 
TATE NECESSITY FOR 
"CHOP OUT." 

PILOTS' SLIDING 
WINDOWS 

(RH AND LH) {CARGO AIRPLANES] 
IRH ONLY) (PASSENGER AIRPLANESI 

TO OPEN WIND~'~S FROM 
OUTSIDE 
I PUSH IN EXTERNAL ACCESS 

C.OOR 
2 PULL EXTERNAL RELEASE 

HANDLE 
3 ~LIDE WINO~ OPEN 

2 FWD AND AFT ENTRY 
DOOR EXTERNAL 
HANDLE 

" , , i  U \, 
TO OPEN DOOR 
1, PULL HANDLE OUTWARD 
2 ROTATE CLOCKWISE 
3, PULL DOOR OUTWARD 

3 FWD AND AFT 
SERVICE DOOR 
EXTERNAL HANDLE 

/ ~:~-3-". . . . . .  - . . / .  ". 

,/ ; , 

TO OPEN DOOR 
1 PULL HANDLE OUTWARD 
2 ROTATE COUNTERCLOCKWISE 
3 PULL DOOR OUTWARD 

WARNING: PASSENGER AND SERVICE O~RS, CHUTE 
MAY AUTOMATICALLY DEPLOY WHEN 
DOORS ARE OPENED FROM OUTSIDE 

4 EMERGENCY OVERWIN, 
EXIT HATCHES 
PUSH PANEL 

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

5 AIRPLANE CROSS 
SECTION 

NEW INTERIOR HAS 
STOWAGE COMPARTMENTS 

Figure B-9 Boeing 737. 
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E M E R G E N C Y  
CREW DOOR HANDLE. 
20 FT 4 iN {WHEELS RETRACTED) 
27 FT [WHEELS EXTENDED) N 

2 
ESC~IPE HATCH; 

FT, 10 IN {WHEELS 

RETRACTEO) C FT ~ E E L S  

CONTROL CABIN/LOUNGE FLOOR i 
LEVEL TO GROUND: 
18 FT. 4 IN (WHEELS RETRACTED) 
24 FT+ e IN, (~EELS EXTENDED) 

R E S C U E A C C E S S Z ~ ' O ~ / N O  7 4 7 -  ~ ' ~ o  , B , , ~ o ~  
U S A F  E -  4 A  ,~t D 

DOOR 4L DEACTIVATED 
(USAF E-4A & B) 

' | ~  "C(HNOcPT OMUT'R K~RE O~NN 15~~~,~ ~ ~ i  EAAL~HAISIF~ AOFE ~ l  R . . . . .  ~-: ~ ,  

ENTRY DOOR HANDLE APU EMERGENCY CONTROL 
11: : :  I~WIHE E Lp SH EREEIT~:: ~ E D ~ _ _ ~  PA~UE~RLDOCMA~E DL ON[ R 'NGGH~ E A R ~ ~ DsHDA~TCTH E(~AEI RARBAL: TF R ~  

PASSENGER CABIN FLOOR LEVEL TO GROUND 
BULKHEAD 9 FT. 10 IN+ [WHEELS RETRACTED) 

16 FT+ (WHEELS EXTENDED) 

I ENTRY DOORS (10)  
EXTERNAL HANDLE 

"O,.k~ I / , TO OPEN DOOR 

F ~  RECE~ AND ROTATE 

"OPEN" ARROW, 
2. PULL ODOR OU'rNARD 

/ ~  NOTE: OPENING A DOOR F R ~  THE 
OUTSIDE DISENGAGES THE 
EMERGENCY EVACUATION 
SYSTEM AND THE ESCAPE 
CHUTE WILL NOT DEPLOY, 

2 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 SLIDE DOOR AFT. 

3 CREW OVERHEAD ESCAPE 
HATCH EXTERNAL HANDLE 

/ " ) ] - "  TOOPENRH LATCAsH . . . . . . . .  

HANDLE {HANDLE WILL 
SPRING OUT FROM RECE~ 
APPROX. 3 IN+} 

2 ROTATE HANDLE 1110 ° 
CLOCKWISE 

3 PUSH HATCH INWARD 

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- 

T--'~- ~-A J--b-~ 
EFFORT TO GAI N ACCESS 
BE DIRECTED TO HATCH- 

URGEN- 
CY OF SITUATION WILL 
DICTATE NECESSITY FOR 
"CHOP OUT," 

Figure B-10 Boeing 747 Flammable  Material  Locations. 

E M E R G E N C Y  R E S C U E  A C C E S S  B O E I N ~  7 4 " 7 - 8 1 1  

CREW DOOR HANDLE 
20 FT 4 IN, (WHEELS RETRACTED) 

.................... ! 1  1 1 1 
++CHOP OUT" AREAS EACH SIDE OF AIRPLANE 

(NOT MARKED ON ALL AIRPLANES) 

2 
ESCAPE HATCH' I 

TRAILING 
25 FT. 10 IN. IW'HEELS EDGE 

32 FT+ (WHEELS 

S 
ENTR Y DOOR HANDLE -- AN D HATCH OPERABLE F R ~  

CONTROL CABIN/LOUNGE FLOOR 13 FT (WHEELS RETRACTED) APU EMERGENCY CONTROL OUTSIDE THE AIRCRAFT 

LEVEL TO GROUND' 19 FT 2 IN. {WHEELS E IN ANDING GEAR PASSENGER CAB N FLOOR LEVEL TO GROUND ~ 
1B FT+ • IN. (WHEELS RETRACTED) INBOARD MA L BULKHEAD 9 FT 10 IN. (WHEELS RETRACTED) 
24 FT 6 IN (WHEELS EXTENDEDI 16 FT (WHEELS EXTENDED) 

(,'l i /+'~ )/ 
/ ( 

ENTRY DOORS (10)  
EXTERNAL HANDLE 

TO OPEN DOOR 
1 PULL BUTTERFLY HANDLE 

FROM RECES+~AND ROTATE 
180°1N DIRECTION OF 
• 'OPEN" ARROW 

2, PULLDOORC~ARD 

NOTE, OPENING ADO OR FROM THE 
OUTSIDE DISENGAGES THE 
EMERGENCY EVACUATmN 
SYSTEM AND THE ESCAPE 
CHUTE WILL NOT DEPLOY 

2 CREW DOORS 
EXTERNAL HANDLE 

TO OPEN DOOR 
1 PLJLL BUTTERFLY HANDLE 

FROM RECE~AND ROTATE 
18~ IN DIRECTION OF 
**OPEN" ARROW. 

2 FtJ~OOORINWARD UNTIL 
SLIDE TRACKS ARE ENGAGED. 

3. SLIDE DOOR AFT 

3 CREW OVERHEAD ESCAPE 
HATCH EXTERNAL HANDLE 

HANDLE IHANDLE WILL 
¢PRING OUT FROM RECE~ 
APPROX. 3 IN ) 

2. ROTATE HANDLE 18OO 
CLOCKWISE. 

3. PUS~t HATCH INWARD. 

NOTE 

-*'CHOP OUT" AREAS RE. 
QUIRE METAL CUTTING 
PORTABLE POWER EQUIP- 
MENT. BECAUSE OF TYPE 
OF STRUCTURE AND POS- 
SIBLE INJURY TO PERSON- 
~ ~VmT--"R~ i~ E ~ 
MENDED THAT MAJOR 
EFFORT TO GAIN ACCESS 
BE OlRECTED TO HATCH- 
ES AND DOORS. URGEN- 
CY OF SITUATION WILL 
DICTATE NECESSITY FOR 
"CHOP OUT." 

Figure B-I1 Boeing 747 SP. 



A P P E N D I X  B 402M-47 

EMERGENCY RESCUE ACCESS 

NOTE: C(:¢~Plt ILIOINO 
W I N ~ N N O T  
BE C~ENED FROM 
TH|OUT$1DE 

• VtR~Q[ OtSt~mCl - 
FLOOR ~ [ V I L  TO GROUND: 
tmlllJl|XT|NO[O: I) FT 

ENTRY DOOR |BOTH SIDES) 

I 
OVERWIND ESCAPE HATCHES~ (BOTH SIDES) 
(BOTH SIDES IF INSTALLED} 

1 ENTRY DOOR (BOTH SIDES) 3EMERGENCY EXIT'& / / / / ~  
I I  (BOTH SIDES IF INSTALLED) 

LOCAT,ON ~1",~H 
t 

CARGO OQQFLI {Rloz.rr ~ A¢~I[~.I 
S l l ~  OF ~mP,. . l~[)  
Or [ ~6Q~T] N O i 14i~r m + o l d  

1 E N T R Y / S E R V I C E  DOORS 
E X T E R N A L  HANDLE 

/ / ~  HAND E 

= euL~ eul~s,v~v HANO~ 
~nO~ R[CtSS ~O ROTA~E 
100 ° IN DIRECTION OF 
"O~[N" *RROW 
~U~L OOO~ DUllaRD 

2 OVERWING E S C A P E  H A T C H E S  
( I F I N S T A L L E D )  

TO OPEN HATCH: 
1. PUSH IN '?USH" PANEL 
2. PULL HANDLE UP AND OU~ARO 
].PUSH HATCH INWARD 

I 

TO OPEN EXIT: 
1.PUSH ON '-pUSH'* pANE L 

TO GAIN ACCESS TO 
HANDLE 

~PULL HANDLE FORWARD 
AND OUTWARD 

N O T E :  

1. ESCAPE DISARMED AUTO- 
MATICALLY WHEN DOOR OR 
HATCH IS OPENED FROM THE 
OUTSIDE. EXCEPT NO, 3 
EMERGENCY EXIT, 

~. COCKPIT SLIDING WINDOWS 
CANNOT BE OPENED FROM 
THE OUTSIDE, 

Figure B-12 Boeing 757. 

E M E R G E N C Y  R E S C U E  A C C E S S  

AVERAGE DISTANCE -- 
FLOOA LEVEL TO (;ROUND 
)lH|[I.I [XT[ND|O: 13 FT 
m tN 
m~[[~l nETRACTEO: 1 FT 
e eN 

SERVICE DOOR 
{BOTH SIDES) 

CHOP IN 
LOCATION 

OVERWIND ESCAPE HATCH 
I (BOTH S~DES) 

CHOPIN CHiP IN LOCATION LOCATION 

I''''] 

CARGO OOOStS (motor 
SiDE OF AJLq~LANII 
GLtE R AT] NO * INI~n'R UCI'] ~ 
(:q OO~ 

/ 

SERVICE DOOR 

~'U ACCCU 

1 E N T R Y / S E R V I C E  D O O R  E X T E R N A L  H A N D L E  

I ~ i~ Lonen  PAnT Oic HANOI.[ 
I U ~  " ~ D L !  IO ~ L ~ K  ~ R  
| l U L l !  ~ n  ~ A n O  

2 0 V E R W I N G  E S C A P E  H A T C H E S  

EMERGENCY 
E X I T  

J 

F i g u r e  B - 1 3  B o e i n g  7 6 7 .  

N O T E S  

1+ ESCAPE O[SARMEO AUTO- 
MATICALLY WHEN DOOR OR 
HATCH IS OPENED FROM THE 
OUTSIDE. 

2. COCKPIT SLIDING WINDOW~ 
CANNOT BE OPENED FROM 
THE OUTSIDE. 



4 0 2 M - 4 8  MANUAL FOR AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONAL PROCEDURES 

EMPENNAGE ANTI-ICING 
SHATTERPROOF HEATERS (INTEGRAL FIRE 
WINDSHIELD EXTINGUISHING SYSTEM) /7 

\ OXYGEN FUSELAGE " C H O P X  
FORWARD \ B A T T E R Y  ,CYLINDER THROUGH" AREAS ~ /  I 
HYDRAULIC ...... } ~ .......... ; ................... olo DO, 

/ '~ 1 ' ~ 1 cHLuTES 
J 10' - 5"' MAX 11'- 10" MAX 

FUSELAGE "CHOP THROUGH" 
AREA ON PORT SIDE ONLY 

DIRECT VISION WINDOW OPENED / ¢ ~  
ONLY FROM INSIDE ~ 

I ' ~  ITCHING HATCH 
CREW ENTRANCE DOORI~ {i]¢FWD UNDERFLOOR COMP. DOOR 

F r~IEMERG ENCY DOOR 
BLADDER TYPE FUEL CELLS (6)1 | 
(WHEN FITTED) ^ \ [ ,1 ^ POSSIBLE FUEL SPILLAGE 

--'~=~-'k~ ,I % ~ F R O M P R E S S U R E  FUELING 
INTEC, RAL FUEL~ ~ In~ ~k '1 /n~ ~ P O I N T W H E N  AIRCRAFT IS 

MAIN H Y D R A U L I C ' ~ f  - '~  , ~ ~  
AREA&RESERVOIR [ " ]" " 

C.S.D. OIL TANK FOR .1 
NO. 2 NACELLE ONLY ~'1¢AFT UNDERFLOOR COMP. DOOR 

EMERGENCY DOORS1 ii ~(!EMERGENCYDOOR 

-F~ 
REAR ENTRANCE DOOR$~ [I I~EMERGENCY DOOR 

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. O I L T A N K O N  

~ ~ - - - - - - # ~ ~ ' S  1 & 4 NACELLES ONLY 

. . _ I ~ ~ E L  T Y P I C A L  
N A C E L L E  ENGINE OIL COOLER ~- 7 . . . .  . 

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

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



APPENDIX B 4 0 2 M - 4 9  

g\  

GENERAL INFORMATION 

Crew 3 Passengers - 34 Span - 29 3 m (96 ft} Length 24 m (7g ft) 
Height - 8 6 m (29 ft) Weight - 18,637 kg (41,(300 Ibs) 
011 tanks (2} 22 7 hires each (5 gals) Hydraulic Fluid (2) 9 hires each (2 gals eachl 
Fuel - Wing center tanks (2) - 2,423 hves each (533 gals) 

Wing outer tanks (2) - 1,527 hires each (336 gals) 
Maximum fuel capacity 7,901 htres ( 1,738 gals) 

GENERAL INFORMATION 

Crew - 2 Passengers 10 Span - 16.1 m (53 ft) Length - 17 m (56 ft) 
Height - 5 2 m I17 ft) Fuel (Total) 4,773 Iltres (1,050 gals) 
Off -- 4.5 htres (1 gal) Oxygen 2 2 m J (76 cu ft) 

SPECIAL INFORMATION'  Ensure engines are slopped before making over the wing approach 
to emergency exits, 

Figure B-15 CC115 Buffalo.  Figure B-16 CCII7 Falcon. 

S i l l ~ i > ( o f  local material) 
As carried on Fire Tender 

Esca~:o~°~: S,ide ~%:akin" O~:~n~g S,,, oad in oseoo'use'age 
" ~ ' ~  ~'~" I / "Break in" "Break-in" areas 
¢ ~ - - - ~ - . , . ~ _ _  ~ Slide/Raft / 

T~p,c,~ O.r Mo,k,,~, ~ J  . . . . .  ~ / ~ / 
e . l l l ,  

Note.-  ' , ,#h~ d m ~  0,¢  ~ , ~ K I  f ~ , q  ourJKh, k ~ J s  

" . . . . . . . . .  "" a I ~  m \ q . # g  , - - - - E , , , n  

t , - ~ . . . , o . -  I ~  - -  ~ 1  \ / J \  

E~,a 51 (~  R f ~oU - Pull door 
Srow~ 

Ove.rw,n 9 Lifel ine 

Courtesy of Bn'tish Airways 

Figure B-17 Concorde. 



402M 50 MANUAL FOR AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONAL PROCEDURES 

PASSENGER & CREW ESCAPE SYSTEMS 

H A T C ~ L E A R  NOTE: 
SUPPORTWHEN OPENING EMERGENCY ENTRANCE TO CABIN 

NOTE: THROUGH BAGGAGE DOOR IS NOT 
TYPICAL FOR ALL ~ EMERGENCY EXIT D O O R  NORMALLY POSSIBLE, 
TYPE III EMERGENCY ( ~!PtJSHT0 RELF.AS~ ] FALL i OUTWARD. / 
EXITS ON STANDARD AND 
CARGO AIRCRAFT | 

TURN HANDLE DOWN 
NOTE: -X- I ANO PUSH HATCH IN J ~ 

EXIT ~ ~  
HATCHES FALL INTO CABIN. 

", . . . . .____~.__..~' ,-~ ~ ,,<[ C"]31~ ~ J \ ~ ,3 ~ ~ "-x- KEEP CLEAR 

/'~ & DOWN 
NOTE: / 

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 BASEl. 

Figure B-18 DeHavi l and  Dash 7. 

GENERAL INFORMATION 

Crew - 2 Passengers - 20 Span - 19.8 m (65 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 

Length - 15.7 m (52 ft) 

] FUEL 

OIL 

(~  HYDRAULIC 

BB BATTERY 

OXYGEN 

SPECIAL INFORMATION 

Mil i tary 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 B-19 DeHavi l and  T w i n  Otter.  



APPENDIX B 402M--51 

D E . I C ~  
F,  u,o T ~NK ~ ~ . ~ . . _ ~ : _ ~ ~  l ~c  A R ~ o D O OR 

O X Y G E N ~ ' ~  ~ / ~ q ~ " " ~ - ~ -  ( 
~ ~ ' ~ Z ~ ~ _  ~. . . .~  ~ .  L~A,N CA~,N ~ ~  E ~ R ~  DOOR 
HYDRAULICJ / I ~ "~"'~/~ 
F':T'_° TAN'< / / ~  

PILOT'S ENTRANCE ¢~'~, TT~ I:~ I = ¢: ~ ~ 
Door  . . . . . . . . . .  ~ ~ 

BFUEL ~ ~ 
mOIL ~ ~ 

A ~  H-YD-R-A-U L-I.C FLUID "F,~,N K ~ _  
o ~  ~R~LU &TT~ ~ K "-..J 

123 FORCED ACCESS 
II OXYGEN 

FLUID TANK~.<"~/~/" . o o 
P,LOT'S--~ L ~ ' ~ "  ~#~ 

~ O O R  
• ~ - O X Y G E N  B O T T L E S  

DE-ICER FLUID TANK 

J DE-ICERTANK 
F-~EMERGENCY EXIT 
F~FORCEDACCESS 
U OXYGEN 

==FUEL 
BNOIL 
m HYDRAULIC FLUID TANK 

Figure B-20 Douglas DC-3. Figure B-21 Douglas DC-4. 

SPECIAL TOOLS/EQUIPMENT I 
Power Relcue 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. 

b. LEFT FORWARD AND AFT ENTRY DOORS- 
To open pull handles out, rotate counterclock- OXYGEN CYLINDERS 
wise, push front door edge in, pulling rear edge (Typical) 
out and swing door forward. \ ~ 

c. RIGHT FORWARD AND AFT S E R V I C E  ~ 
DOORS - To open pull handles out, rotate -~ ~ ~ ~ - 
clockwise, push rear door edge in, pulling front . . ' ~  ~ ~ + 
edge out and swing door forward. ~ ' ( z ~ ~ ~ t  

d. EMERGENCY EXIT DOORS- Pull handle, ~ j 
located top center of door, down and door 
lowers to open position. PLATE I a- ~. 

NOTE: 
Doors are hinged at bottom edge. 

m m m 
r W A R N I N G  "m 
L _ _ . J  

When doors are opened from outside, s l ide GALLEY 
chutes automatically deploy. SERVICING 

DOOR 
2. CUT- IN (On iome ~ - - ~  

Cut along window line as last resort, aircraft only) ~ ; ~ o  o 

FORWARD SERVICE 

lb ~ 1 c  ~ ~  °:°°° 

FORWAR~ ENTRANCE 
DOOR 

FUELTANK 

BATTERY 
(Located in right 
wheel well) 

AFT CARGO 
COMPARTMENT 
DOORS 

OVERWING 
ESCAPE 
HATCHES 

EMERGENCY EXIT DOORS 
(Typical) 

DC-8 
/7 

AFT SERVICE 
l c D ~  

AFT ENTRANCE 
DOOR 

EMERGENCY EXIT 
.DOORS 
(Onlomeaircra~ only) 

HANDLEld ~ 

Figure B-22 Douglas DC-8. 



402M-52 MANUAL FOR AIRCRAFT RESCUE AND FIRE FIGHTING OPERATIONAL PROCEDURES 

SPECIAL TOOLS/EQUIPMENT 
Power RmCu8 Saw 
12 Foot L~dder 

AIRCRAFT ENTRY 
ALL MODELS 

1. EMERGENCY ENTRY 

WAMC~eG 

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

a. Push in jettisonable tail cone T-handla 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 control 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, puff handle 
to unlatch door. push in and l ift up forcibly. 

2. NORMAL ENTRY 

When doors are opened from outside slide 
chutes automatically deploy. 

e` 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, outward, press the open 
button to extend stairway. 

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

DOUGLAS DC-9 

~ 1386 

F % U E X L I ~ A A ~ A R Y  FUEL TANK 

/ ~,,.])~)~r/ ~ jEMERGENCY 
~ - - - ~ W E R I E S  ( ~ < ~  OVERW~N6 EXIT 

g /  ,, ~----'~--~ / (Both ,ides)I-- ~ m ' - ~  HANDLE C 

FORWARD SERVICE ./~,,,'~-/ . , , ~  \ \  JETTISON 
ENTRANCE DOOR . , x ~ , " ~  _~,'=~"~"------.__ ~ \ \  HANDLE 

PASS.N~=" / ' ~ 1 ~ / - /  V / ' ~ L ~  L.,=II ~\ 4 L,. CONTROL 
DOO~ ul=n / , ~  v ~ L  ~ [ ~ ' /  I J ~ I U HANDLE 

. . . . . . .  :: " OP T ---- v 

F i g u r e  B-23 Doug las  DC-9, 

. . . . . . . .  ~ DC-9  SUPER 80  CRASH CREW C H A R T  

, - - .  PASSENGER AFT ENTRANCE STAIRWAY EXTERIOR CONTROL PANEL NYDRAUUC ACCUMULATORS 

PASSENGER AFT ENTRANCE STAIRWAY OOOR TAIL CONE (JETTISONABLE) 

FIRE EXTINGUISHER AGENT CONTAINER 

APU EXHAUST DUCT (RIGHT SIDE ONLY 

[ ~  RAiN REPELLENT AY iNTERiOR CONTROL PANEL\ \ \ ~. : / / / / .  / / . . . . . . . . . .  ~ ~- ~ - - - -  
m RNGIN| OIL TANK RRESSURE BULKHEAD EMERGENCY ~ \ \ \ \  / / / " ~ ' J z / / - T A I L  CONR JETTISON LATCH ~ : : : : " ~  

(FULL HANDLE TO JEITISON) m .Y°RAuuc .u,a .ES .vo . . . .DROL s~) A =x., OR * .  ,ASSENO. = , O R \  \ \ \ \ \ / y . ~ r J ~ / * F U L L  " N O =  ~ I 
HYORAUUC ACCUMULATORS ~ PORTABLE OXYGEN BOTTLES ~ .~'~AFU COMPARTMENT ACCISS DOOR'S ' .~______~0 ~ 
OXYGEN BOTTLES ~ (DOGHOUSE STOWAGE~.~  " ~  ~ . . . . . . . . . . . . . . . .  / \ I • 
F.J~tERGENCY EXITS / ~ ' ~  C O M P A R T M E N T ) I ~ ~ .  ~A~N E ~ N ~ U  ~ E ) A ~  ~IUVmU CONTROL \ ~ ' ~ * ' . ~  

= =  . . . . . . . . .  v = - - - - - == :  0 E RO ENGINR NAC~IE LOWER COWL DOORS - - ~  . . . . .  
FtR! EXTINGUISHER STAND PIPE . . . .  
AGENT CONT,(UNERS HYDRAUUC ACC1JMUL&TORS 

::L tZ FUEL VENT BOX (AFT ACCESSORy COMPARTMENT) 
OINR OIL TANKS - -  

OVERWIND EMERGENC~ EXIT DOORS (TYPICAL 4 

. . . . . . .  C . . . . . . . .  D O Q R ~  ~ ~ A F T  CARGO . . . . . . .  ENT DOOR ~ ' ; ' ] I X  \ 

NYDRAUUC FLUID RESERVOIRS ~.,,*r; '~" 
PORTABLE OXYGEN BOTTLES EEtWELL) ,,* 

- -2"  _-:--- .-2 CO..*.MEN,) .__ 
FORWARD SERVICE DOOR 

(FLIGHT COMPARTMF.NT) HYCRAUUC ACCUMULATOIL~ 
CLEARVIEW WINDOW - 
CHILL PANI WITH PASSENGER FORWARD 
CO AND BREAK 
WII~ HEAVY FIRE 

FOR ACCESS TO 
HANDLE; SLIDE CREW PORTASLE OXYGEN BOTTLE 
WINDOW AFT ELECTRICAL/J[LECTRONICS COMPARTMENT DOOR 

RAIN REPELLENT 
CONTAINERS (90 PSI) RATTERIES (ELECTRICAL/ELECTRONICS COMPARTMENT) 

. . . . . . . .  . Z . _ . . . : - -  _ . . . . . . . . . . . . . . . . . . . . . . . . .  E - - a ~ T . Z ' Z T _  . . . . . .  ... 

F i g u r e  B-24 Douglas  DC-9-80. 
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Power SPECIAL Rescue TOOLS/EQUIPMENT Saw f 
1/4-Inch Speed Handle Wrench 
36 ft Ladder 

AIRCRAFT ENTRY 
ALL MODELS 

I . .  _ _ .II 
Keep clear of all entry doors during opening. 

1. EMERGENCY ENTRY 
a. Pull handle, located forward over wing and on 

aft escape doors both sides, out and rotate 
clockwise, depress and hold button. Rotate 
handle to emergency position, and doors will 
raise automatically to open position. 

2. NORMAL ENTRY 
a. Pull control handle(s), located on all entry doors 

(both sides), out and rotate handle(s) clockwise 
to open position, and doors raise electrically. 

DOUGLAS DC-10 

' ~ \  CENTER ~ ~ / ~  
~\~'--  CARGO AFT ~ ~ "~)" 
X ~  DOOR-- O00R Iz~, ~C" 

O VERW,NO \ 

too 

EORWARO  <' ' A TCARGO 
DOOR ~,~.z '~'¢d - ' ~ - ' ~ - ~ , ~  DOOR 

L~-~-l-~ p ~ N ~  TERIES 

OXYGEN DOOR 

EMERGENCY 1 ~ 
OVERRIDE BUTTON " a "  ~ '  / \ ~ ' ~ ~  

DOOR CONTROL . ~ t ~ "~Q..-/ 
HANDLE - EMERGENCY i a ~ 1  ...-~. / / . / ) g ~  
POSITION 0 " ~ "  il e-r~WE D F, ~ ~ ~ _ /  
DOOR CONTROL 00" - ~'~ ~ / 
HANDLE - OPEN   -VPOS'T'ON 

NEOTRAL 
% POSITION ~ , % ,  

EMERGENCY MODE ~ ~ ~ DOORS WITH 
(PNEUMATIC) EXTERIOR CONTROLS 
TO OPEN DOORS 

DOOR CONTROL 
HANDLE - OPEN 
POSITION 

2a 

~"N E UT RA L POSITION 

~'~ STOWED POSITION 

NORMALMODE 
TO OPEN ALL DOORS 

Figure B-25 Douglas DC-10 "Wide Body." 

SPECIAL TOOLS/EQUIPMENT 
Power Rescue Saw 
24 ft Laddm 

AIRCRAFT ENTRY 
ALL MODELS 

1. EMERGENCY/NORMAL ENTRY ~ / 
a. Push button and rotate handle, located on over- ~ l q ~ m l ~ =  ~ ~ 

wing escape hatches both sides, counterclock- ~ 1 ~ 1 ~ /  ~"~"-~"~ / 
wile" and push hatches i n . r e .  / ~ T " d ~ " ~ ' ~  ~ . ~ o U  L.~ ov~o\ 

b. Pull handles from recessed position, located on ~, ~ . - - ~ y ~  ~ ~ 
left forward cargo compartment door and aft ~ ~ 0 ~.~ ~ B I , ~ _ _ _ . ~  
entry door, and rotate counterclockwise. Raise ~ 0 ~ _ 0~" " , -~  
doors to stowed position. / Udl= n 0 v f  ~ 

C. Rotate handle, located on right aft cargo door / ~ -  / A I  J 
counterclockwise and pull door outward. ' / ~ f l E ~ ]  ~ ~ ( ~ a J . ~  

2. CUT-IN / I J ~  \ 
Cut along window lines as last resort ~ T T E  RO;;GEN 

FAIRCHI LD F-27/FH-227 

FUEL TANK 

AFT CARGO 
COMPARTMENT 

DOOR . ~ DOOR 
HAIDLE | C - ~ t ~ D m "  / ,/ / 

I ~/'~dESCAPE HATCHES~ HANDLE 

FORWARD CARGO 
COMPARTMENT DOOR 

Figure B-26 Fairchild F-27. 
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SPECIAL TOOUEOUIPMENT I ~ ~ x / / I  L - 1 0 1 1  

38 Ft La~Im'Z • FUEL TANK5 

AIRCRAFT ENTRY CYLINDERS ~ . ~ - . ~ / ~  ~ ~ 
ALL MODELS ~ ~ ~ ~ ~  

1 EMERGENCY/NORMALENTRY ~ ~  \ - -  .~.~ . . . . . . . . . . . . .  • - -  ~ " z a  ~ . ~ m ~  ur=.~, ,u~ F - I  
I ~ ' ; . ~ . . ,  ELECTRICAL DOOR ~ T . H . . , ~ . .  

a .  P u l l e m e r g a n c y r e l e a s e h a n d l e S o l O C a t e d f o r w a ~ d  F L I G H T C O M F A R T M E N T  ~ _ - ~ r .  OPENING AND CLOSING I l m J ~  ~ Mr~u~= 
of all doors, to open doors in and up. HATCH ~ n ~  ~ j ~ j  

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

OPERATING PANEL 
c. Pull galley door latch, located above galley door, v u - v 

down and push door in and up until uplatch ~ ° ~ ° ~  ~ ' ~ ' ~ ' c ~ a ~ , v , .  ,, ~ c~,,o, , , ~  

engages. GALLEY " ~', o~ ~ M" ~ r~  town °vz" 

NOTE: LATCH I c cow¢.tz~vw~* coum~m~ua~c.o~z. - ~,u~"Le o~v~ oOe~ 

TO deploy slides, pull T-handle down. ~ - ~  

2. CUT-IN ~'-  
FWD 

a. C u t - i n  areas l o c a t e d  2 0  i n c h e s  a b o v e  and below ~ J  ~'1s FT 1 IN. ~ l l t ~  / 1 IN. ~ ~ - -  / 1 a 
windows. - ~  EMERGENCY 

NOTE: EMERG DOOR SLIDE (TYPE I) ~ --~ RELEASE 
TYPICAL  LEFT AND RIGHT ~ !  | ~ 15 FT HANDLE 

Fuse lage  r i ngs  l o c a t e d  e v e r y  2 0  i n c h e s  in (~-'~, 
t hese  anBa$. PASS. DOOR SLIDE (TYPE A) 

NOTE: TYPICAL LEFT AND RIGHT NOTE: LOCATED FORWARD OF 
SLIDE DEPLOYED BY A L L  ODORS. WHEN THE 
INSIDE EMERGENCY HANDLE IS PULLED THE 
HANDLE O N L Y  SLIDE W I L L  NOT DEPLOY.  

Figure  B-27 L o c k h e e d  L-1011 " W i d e  Body ."  

NOTL r;T,..NO. ,,DE =on$ (soD) A.O 1 
AS~C~AT[O INERTia OPERATED LK~HTSI 
{SOD) AR~ ~ r  SHOWN BU~ A~ IN* 
CCUOEO XS E~CENCY ~ACI~ITI~S 

I ~CwSSl E N FITTED 

INERTIA oPERATED ~RCENCY 
LIGHT ILLUMINATES REAR LOAO- 
INC OOOR O~RATIN¢ LA~L 

(LOCATION VARIES) 

pASSENGfR/ ERIlGm C~PARt~ENT FIRE AXt 
AIrCRAft LOCATION 

~ MOO IOSO I 
Pal ~O0 lOSq / STN ~20. PORT SlOE 
P~ NOD 1292 

POST NOD IOSO EACK OF 2ND pILOT'S $~AIr 
POST MOO IOSq AFT pARTITION P~,T SIDLE 
FOST MOO 1292 AFTMOST L~zIdER, STE, D $1[~E 

ENGINE FIRE EXTINGUISHER 
PORT AND STBD 

/ 

/ 

I~rtja o~P.aIIO 
I~RczN~ LIcmT~ \ 

Ol TCH INC. HATCH 

Ixlt FOm~aro (PORt ~ $tlso) 
FIRST AID ml At 

J ~AR OF CENTRAL 
~cf HAND fieLD FI~ eXTINCUISHER CON~t~ 
AIRCIAFT L~ATION 
PR| HOD 824 I ST PILOT'S SEAT SUPPT. 
reST M~O a24 SIDEWALL 

Figure  B-28 Short  Dash  30.  

( ~  ~REA~ ~OAO*NC DOOR (eRE MOO ~17o) 

~ EMCR~Na CUT-e~ ~ a .  PORt aND SteO. 

/ 

LOCAIIOtq V~J~I|S WHEN $I[~ DOOR~($OO~ 
AR~ FITTED 

~ L C . F  ~NO HELD FIRE EXt0NGUlSHEn ~f" 
AIRCRAFT LOCATION 

POST MOO 749 $1N 140. PORT $I(:~ 
POST~OO~I STNeO tort SIR 
t'ost w~0o los9 a~tl.~OSt roC~a, POat Sl~ 

AND TOILET PARTN~ST[SD $1CIE 
pOST MOD. 12q2 AFTHOST L ~ R  l STf.~) SIDE 
POST MOD 1~4D3 STN 2501 PORT SlCIE 
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Figure B-29 An FAA-conducted evacuat ion test of a DC-8; 157 
passengers and 7 crew members were evacuated wi thin  the required 

90 seconds. 

Figure B-30 Proper entry into evacuation slide. 

Figure B-31 Assisting evacuees at bottom of the evacuation slide. Figure B-32 Two evacuation slides deployed from exits of the Con- 
cord Supersonic Jet Transpor t .  
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FUEL SHUT OfF VALVE~  

% 

ENGINE FIRE EXTINGUISHER 
BOTTLESIPIXED] % 

ENGINE OIL TANK 

CSO Oil TAN~ 

ENGINE ac CE NERATOR I 

FWOCARGO 
COMPARTMENT ODOR 

REAR BULK CARGO 
COMPARTMENT DOOR 

CONTROLS 
HANDLE 

HANDLE 
RELEASE 
KNOB 

DOORS OPEN INWARDS 

REAR BULK CARGO 
COMpARTMENTDOOR 

HYDRAULIC \ 

CREW DOOR 
(OPPOSITE O00R 
IDENTICAL) 

BREAK IN RESCUE pANEL 
(NOT MARKED ON ALL AIRCRAPT)~ 

FIRE EXTINGUISHER BOTTLE (FIX£O) 
FOR F',VO AND AFT CARGO 
COMPARTMENT S 

AVIONIC S COMPARTMENT (OPPOSITE DOOR IDENTICAL) 
ACCESS ODOR 

ACCESS DOOR BETWEEN FLIGHT 
AND AVIONICS COMPARTMENT 

(LADDER INSIDE) 

I NOTE 
THIS CHART Gi',~S THE GENERAL 

LAY-OUT OF THE A300 B4 STANDARD VERSION, 
THE NUMBER AND ARRANGEMENT OF TM~ 
INDIVIDUAL ITEMS VARY WITH THE CUSTOMERS, 

THE ITEMS SHOWN IN BLACK IN THE FUSELAGE 
ARE LOCATED UNDER THE CABIN FLOOR 

cso O,L , A N  

ENGINE AC GENERATOR 

EXTERNAL CONTROLS OF 
PASSENGER/CREW DOORS 
AND EMERGENCY EXITS 

DOORS OPEN OUTWARDS 

-HORIZONTAL 
GREEN 
MARKINGS 

"VERTICAL RED 
MARKINGS 

-HANDLE 

FLAP 

APUACCENERATOR 

EMERGENCY E XIT 
IOPPOS(TE DOOR 
IDENTICAL) 

7 

•/•'B•REAK 
(OPPOS4TE DOOR IDENTICAL) 

IN RESCUE pANEL 
/(NOT MARKED ON ALL AIRCRAP T) 

" ~ A ~  E N T DOORS "~ 
DOORS OPEN OUTWARDS ~Ji 

::::::j J 
FUEL JETTISON NOZZLE 
LAP IRACK FAIRIN{,N~! 

FUEL VENT TANK 

FIRE EXTINGUISHER BOTTLE 
(FIXED) 

EVACUATION 

MERCENCY DESCENT DEV'OE S 

. . . . . . . . . . . . . . . . . .  \ \  ~> 'ESG~'IG~gOE 

C~ PORTABLE FIRE EXTINGUISHER BOTTLE 

PORTABLE OXYGEN CYLINDER 
PASSENGER OXYGEN IS OF A CHEf, fOAL TYPE 

J~  NITROGEN BOTTLE 

Figure  B-33 A-300  A ir  Bus .  
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APU MAIN PANEL 

AGENT PRESS APU 56VU'  

S T B Y ~  

FUEL PUMP MASTER 
ON SWITCH 

AUTO OFF 

r 

EMERGENCY LIGHTING WITH P ~ ' ~  ~ . . . . . . .  

OXYGEN CYLINDERS 
(CENTER HATRACN) 

OXYGEN CYLINDERS 
(CABIN FLOOR LEVEL) 

FIRE EXTINGUISHER BOTTLE 
(CABIN FLOOR LEVEL) , \  
APU FIRE EXTIN- - -  
GUISHING HANDLE 

SIGNS 26VU 
MIN 

CAB LT  EMRG EXIT LT 

OFF 

TEST RESET ON 

OFF O 

EMERGENCY LIGHTS 
CONTROL SWITCH 
(OVERHEAD PANEL) 

FIXED OXYGEN 
CYLINDERS (CREW) 

(CARGO COMPARTMENT) 

OXYGEN DISCHARGE . . . . . . . . . . . . . . . . . . . .  

CY 

~cn~Liwu i Ll~n i o UUII i RUL ;~WI I bn ~runaER STATION) 

Figure B-33 Continued.  

I 
INDICATOR 

FLAGS 

F W D  A N D  AFT CARGO C O M P A R T M E N T  DOOR CONTROLS 

,,s,, ,'L# 

J~ ,o~".,:';" ..... 
I'¢~ (i,/ ,~s OF2,::',.¢..'7 

t ,,¢.,';o 
i ~ INDICATORLIGHT 

CONTROL VALVE 

. ' ~  pu SH BUTTON 

f 

I OPERATING HANDLE 

D O O R  O P E N  O U T W A R D S  

E M E R G E N C Y  P R O C E D U R E  

M A N U A L  O P E R A T I O N  

I OPEN OPERATING HANDLE ACCESS PANEL 
2. PRESS PUSH BUTTON AND PULL HANDLE OUT AND DOWNWARDS 

UNTIL ALL RED PAINTED INDICATOR FLAGS ARE EXTENDED. 
3. OPEN CONTROL VALVE ACCESS PANEL. 
4. TURN AND HOLD CONTROL VALVE IN "OPEN" POSITION 
5. MANUALLY TURN AND HOLD RESPECTIVE CONTROL VALVE AT MAIN 

LANDING GEAR WHEEL BAY REAR WALL. 
co OPERATE HYDRAULIC HAND PUMP LOCATED BELOW CONTROL 

VALVES UNTIL CARGO COMPARTMENT DOOR IS LOCKED IN OPEN 
POSITION BY DOOR ACTUATOR IF ELECTRICAL POWER IS 
AVAILABLE CHECK THAT THE INDICATOR LIGHT ON CONTROL 
PANEL ILLUMINATES. 

A U T O M A T I C  O P E R A T I O N  

i .  OPEN OPERATING HANDLE ACCESS PANEL. 
2. PRESS PUSH BUTTON AND PULL HANDLE OUT AND DOWNWARDS 

UNTIL ALL RED PAINTED FLAGS ARE EXTENDED. 
3. TURN AND HOLD CONTROL VALVE IN "OPEN" POSITION UNTIL 

INDICATOR LIGHT ILLUMINATES 

Figure B-33 Continued. 


