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Standard Operating Procedures 

Aircraft Rescue and Fire Fighting 

NFPA No. 402 m 1963 

1963 Edition of No. 402 

These Standard Operating Procedures for Aircraft  Res- 
cue and Fire Fighting were developed by the following Sub- 
committee of the NFPA Sectional Committee on Aircraft  
Rescue and Fire Fighting: 

B. V. H e w e s ,  Chairman 
A i r  L i n e  P i l o t s  A s s o c i a t i o n  

Gil  H a a s ,  M i a m i  F i r e  D e p a r t m e n t  N . L .  Chr i s to t fe l ,  U n i t e d  A i r  L i n e s  
J .  K .  S c h m i d t ,  E g l i n  Ai r  F o r c e  B a s e  
W i l l i a m  T. S e h m i d t ,  S o u t h  B e n d  ( In -  D o u g l a s  C. Wol f e ,  A m e r i c a n  A s s o c i a -  

d i a n a )  F i r e  Dep t .  t i on  of  A i r p o r t  E x e c u t i v e s  

The text was approved by the Sectional Committee and 
the NFPA Committee on Aviation and then adopted at the 
1963 Annual Meeting of the Association held May 13-17. 
It is a complete revision of a similar text dated 1954. 

Origin and Development of No. 402 

These Standard Operating Procedures were first devel- 
oped by the sponsoring NFPA committee in 1947 and were 
first adopted by the Association in 1951. The latest previ-  
ous edition to this 1963 text was 1954. Companion publi- 
cations of special importance are the NFPA Suggestions 
for Aircraft  Rescue and Fire Fighting Services at Airports 
and Heliports (No. 403), the NFPA Guide on Aircraft  
Rescue and Fire Fighting Techniques Using Conventional 
Fire Apparatus and Equipment (No. 406M), the Standard 
for Aircraft  Rescue and Fire Fighting Vehicles (No. 414), 
and the Guide on Foaming Runways for Crash Protection 
(No. 420M). 
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Standard Operating Procedures 

Aircraft Rescue and Fire Fighting 
NFPA No. 4 0 2 - - 1 9 6 3  

INTRODUCTION 

1. The purpose of these recommendations is to inform air- 
port and municipal fire and rescue services of s tandard oper- 
at ing procedures designed to provide maximum effective 
use  of a i rcraf t  rescue and fire fighting equipment provided 
at  airports. Included herein is information on conditions 
tha t  may  exist a t  the scene of an a i rcraf t  accident and a 
guide tha t  can be used as a basis for establishing t raining 
programs and operational procedures. 

2. The recommendations set for th  herein are based on the 
premise t ha t  the rescue of a i rcraf t  occupants takes prece- 
dence over all other operations and until it is established 
tha t  there is no fu r the r  life hazard, fire suppression is an im- 
portant  enabling supporting measure. I t  should be empha- 
sized tha t  speed and skill are of the utmost  importance in 
situations where life hazards exist. 
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100. Location of Airport Fire Stations 

101. In order to provide effective ai rcraf t  rescue and fire 
fighting protection at airports  it is recommended tha t  rescue 
and fire equipment meet ing the N F P A  Suggestions for  Air- 
craf t  Rescue and Fire Fight ing Services at Airports  and Heli- 
ports  (No. 403) be maintained and garaged in a suitable 
a i rpor t  fire station on the a i rpor t  (see Appendix E) .  

102. The location of the airport  fire stat ion is of prime im: 
portance. Emergency equipment should have instant  access 
to a i rpor t  movement  areas  and be capable of reaching the 
extremities of the a i rpor t  and runways  in minimum time. 

NOTE: The  geographica l  c e n t e r  m a y  no t  be t he  bes t  locat ion;  
before  se lec t ing  the  ac tua l  location,  d i s t ance - t ime  t r ia ls  should  
be run  to d e t e r m i n e  the  o p t i m u m  locat ion to a s su re  t he  qu ickes t  

r e s p o n s e  to all po ten t i a l  acc ident  s i tes  and  an  eva lua t ion  placed 
on p r e sen t  and fu tu r e  usage  of the  a i rpor t  m o v e m e n t  a r eas  to 
a s su re  p rope r  se lec t ion  of the  fire s t a t i on  site. 

103. Aircraf t  rescue is the  prime purpose of the  airport  fire 
department.  Locating the airport  fire station for  s t ructural  
fire fighting uti l i ty is of secondary importance. 

104. Care should be taken tha t  access to or f rom the air- 
port  fire s ta t ion  cannot and will not be blocked by  taxiing 
or parked aircraft .  Fire equipment should not be required 
to cross active runway(s )  to reach the principal operational 
ramp area(s)  where ai rcraf t  may  be serviced or parked. 

NOTE: Pav ing  in f ron t  of a i rpo r t  fire s t a t ions  should  be promi-  
nen t ly  m a r k e d  to p r even t  unau tho r i zed  use. 

105. At  large airports where a central location for  the  air- 
port  fire station is unavailable or undesirable, it may  be neces- 
sary  to have two airport  fire stations located strategically 
on the airport. Accident stat ist ics show tha t  the  grea tes t  
percentage of airport  accidents occur on or jus t  off the in- 
s t rument  runway(s )  and locations to provide the quickest  
response to these areas are desirable. 

106. Airport  fire stations located close to taxiways  and run- 
ways or adjacent  to flight pa t terns  have a noise problem. 
It  is thus  necessary to soundproof all t raining rooms, living 
quarters,  and the alarm room. The high noise level of tur-  
bine engines can cause damage to the hearing senses ; at  air- 
ports  handling turbine powered aircraf t  firemen on duty  
outside of soundproofed areas should be provided with pro- 
tective ear  coverings. 
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200. Preplanning for Emergencies 

201. Preplanning is a necessi ty for  all emergencies. 

202. A sys tem for  locating and reaching each accident site 
in minimum time, with adequate rescue, fire fighting and 
medical equipment, should be employed at each airport. A 
grid map (or similar useful equivalent) will be helpful in 
this connection. Such a map should be prepared fo r  each 
airport,  including the area contiguous to and surrounding 
the airport ,  as appropr ia te  (a distance of 5 miles extending 
from the center of the airport  is f requent ly  shown).  Copies 
of this map should be maintained at  the  airport  operations 
office, at  the air traffic control tower, at airport  and local 
fire stations in the vicinity, at  all local hospitals, at  police and 
sheriff offices, at  local telephone exchanges, and at other  simi- 
lar emergency and information centers in the area. In addi- 
tion, copies of this map should be kept  on all vehicles and liai- 
son aircraf t  tha t  may  be utilized in an aircraf t  emergency. 
Maps of this type  are ruled off in numbered grids and marked 
for easy identification of any point within the map area. 
Prominent  local fea tures  and roads should be shown as well 
as compass headings to facili tate location of accident sites by 
aircraft .  Such maps may  need to be coordinated between 
other  airports  in the  same geographical area to avoid con- 
fusion. Instruct ion classes on the use of such maps should 
be held periodically. (See Appendix E, Figure  E-4.) 

NOTE: At  some a i rpor t s  which  exper ience  dense  fog condi t ions  
a t  cr i t ical  f requencies ,  g round  r a d a r  e q u i p m e n t  m a y  be neces sa ry  
to ass i s t  in loca t ing  a i r c r a f t  which  m a y  be in difficulty on the  
ground.  Care  m u s t  be exerc i sed  to avoid "bl ind spo ts"  on air-  
po r t  g round  r a d a r  surve i l lance  scopes by i n t e r f e r e n c e  f rom 
o t h e r  a i rpor t  r a d a r  equ ipment .  

203. Quick access roads for  use by emergency vehicles 
should extend to airport  boundaries and to overrun areas 
wherever  practical. They should be usable under all types  
of weather  conditions. If  necessary, bridges capable of sup- 
port ing the heaviest  emergency equipment should be con- 
s t ructed over deep gullies, s t reams or drainage canals. The 
responsible part ies should be kept informed as to any im- 
pairment  of these access roads, such as their  being closed 
for  repairs or unusable because of high water,  snow, etc. 

204. If  the  airport  is fenced, gates  should be placed in stra- 
tegic locations to provide for  the  movement  of rescue equip- 
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merit to locations outside of the airport boundary. Gates 
with frangible locks or knock-down fence sections should 
be installed. Keys to gate locks should be carried by each 
piece of emergency apparatus, by airport police and other 
appropriate local authorities. 

205. A mutual aid program should b e  worked out with 
neighborhood fire and rescue units: 

a° Local fire departments should be included in aircraft 
rescue and fire fighting training activities conducted at the 
airport by participating in drills, tests, and aircraft famil- 
iarization programs. Such activities should be specifically 
pointed toward increasing the utility of local fire defense 
personnel in handling off-airport accidents and assisting in 
a mutual aid capacity at serious on-airport accidents. Muni- 
cipal and rural fire departments should train using the 
NFPA "Guide on Aircraft Rescue and Fire Fighting Tech- 
niques Using Conventional Fire Apparatus and Equipment" 
(No. 406M). 

b. Confidence in handling aircraft fires can only be at- 
tained by frequent training sessions of realistically simu- 
lated accidents. 

c. If local fire department crews arrive at the scene of an 
aircraft fire first, they should be trained to proceed with 
the rescue and fire suppression work. In such situations, 
upon arrival of the specialized airport equipment and per- 
sonnel, the Chief of the Airport Emergency Crew Should 
consult with the officer in charge on what rescue efforts have 
not been successfully completed and should then assist in 
the furtherance of this aspect of the accident. After  res- 
cues are completed, all agencies should concentrate on final 
extinguishment. The division of responsibilities in any given 
situation is a matter  for individual determination by those 
in charge in accordance with previous arrangements and 
with legal assignments. 

d. Local public fire departments should be tied in closely 
with airport emergency alarm services, preferably by radio 
or direct line telephone. Having been provided with grid 
maps (as recommended in Paragraph 202) they should be 
able to quickly respond to the designated accident sites in 
minimum time. They should be encouraged to carry spe- 
cial equipment for aircraft  rescue and fire suppression pur- 
poses (not uncommon to equipment carried for gasoline 
tank truck or other flammable liquid fire fighting). 
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e. Ambulance and medical services, like rescue and fire 
fighting services, are necessary to adminis ter  aid to victims. 
Response of such aid to a i rc ra f t  accident sites should be 
automatic  regardless  of whether  or not it is apparent  that  
medical services are  required. Some ambulance and medical 
services may be an integral pa r t  of the a i rpor t  rescue and 
fire fighting organization and this is recommended where  
feasible (see N F P A  No. 403).  Such services should be 
available dur ing all operat ing periods on an identical sched- 
ule with the companion activity. Where  a permanent  air- 
port-based ambulance service is not feasible and to supple- 
ment  any such services, p rear rangements  with local, pr ivate  
or public ambulance and medical services should be ar- 
ranged to assure prompt  dispatch of a sa t is factory  assign- 
ment  of personnel, equipment,  and medical supplies. It  is 
of special importance that  a i rc ra f t  rescue and fire fighting 
crews be well t ra ined in first-aid practices by  completing 
the Red Cross Advanced F i r s t  Aid Course as a minimum. 

f. P rea r rangements  are also needed to assure that  doc- 
tors  are available for  any a i rc ra f t  emergency. A current  
roster  for  enlisting such assistance should be established in 
cooperation wi th  the nearest  local medical association. The 
responsibil i ty for  alert ing those needed in any part icular  
case should be assigned to a representat ive  of a i rpor t  man- 
agement,  a i rpor t  control, or an appropr ia te  local medical 
official. 

g. Airpor t  fire equipment essential for  its p r imary  mis- 
sion should not be used for  fires off the a i rpor t  while flight 
operations are in progress.  

206. The cooperation of local news media should be ob- 
tained to res t r ic t  the dissemination of news via radio or 
television during the critical period of response by the 
rescue, fire and medical services in the interest  of traffic 
control. 

207. Adequate securi ty  protection should be planned to han- 
dle the large crowds that  a lways collect at  the scene of an 
accident. I t  is necessary that  this force be maintained for  
a long period of t ime to deter  souvenir hunters  and guard 
the wreckage under  supervision of official invest igat ing au- 
thorities. Measures should be taken to secure the crash,  
area. 

208. Due to the complexity of modern a i rc ra f t  and the 
var ie ty  of types  in service, it is vir tual ly impossible to t rain 
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rescue personnel on all the impor tant  design fea tures  of 
each one, al though they should become famil iar  with the 
types normally using the a i rpor t  being serviced. Informa- 
tion about  the folldwing design fea tures  is of special im- 
portance to rescue and fire fighting personnel to assure 
effective use of their  equipment:  

a. Location and operation of normal and emergency exits. 
b. Seating configuration. 
c. Location of fuel tanks.  
d. Location of ejection seats and armament ,  if any. 

General information on the above items can be found in the 
Appendix. 

209. Aircraf t  crews are trained to handle in-flight fires but  
the a i rborne fire control agents  are  limited. Many emer- 
gency landings are the result  of uncontrollable fires experi- 
enced in flight. In general, there  are three types  of in-flight 
fires, those involving (1) powerplants,  (2) heaters, and 
(3) cabin fires. It  is reasonable for  fire fighters responding 
to a i rc ra f t  fires to assume that  the following has been ac- 
complished by  the flight crew in the event of an in-flight 
powerplant  fire (see also Pa rag raph  307) : 

a. Powerplant  stopped and prop (if any) feathered.  
b. Fuels to affected powerplant  turned off. 
c. Electrical power to affected powerplant  turned off. 
d. Aircraf t  fire ext inguishers  used. 
e. Aircraf t  depressurized. 
f. Oxygen sys tems deactivated. 

These conditions should be orally or visually verified when 
conditions permit.  Heaters  located in wings, fuselage, and 
tail sections of a i rc ra f t  are normally protected with a fire 
extinguishing system and it is assumed that  in the event 
of such fires, these bottles have been al ready used. 

210. All a i rc ra f t  ca r ry  small portable  fire extinguishers in 
addition to the fixed extinguishers mentioned above, tha t  
could be of possible use to rescuers. Normal ly ,  a carbon 
dioxide ext inguisher  is carr ied in the cockpit, at  galleys and 
sometimes in the  cabins of cargo planes. Wate r  extinguish- 
ers are  normally carr ied in the cabins of passenger-carry-  
ing aircraf t .  Wate r  and other  beverages found in the buffet  
compar tment  provide an additional source of wa te r  for  ex- 
t inguishment  purposes. I t  should be emphasized tha t  these 
extinguishing agents  are of secondary value and should not 
be relied on. 
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NOTE: Vapor iz ing  l iquid hand  ex t ingu i she r s  a re  no t  normal ly  
ca r r i ed  on civil a i rc ra f t .  

211. Fl ight  crews are t ra ined in the use of emergency 
evacuation slides provided at  normal and emergency exit 
doors to assist in the rapid evacuation of passengers. Where 
these slides are provided and are in use when rescue and 
fire fighting crews arrive, they should not be disturbed un- 
less they have been damaged by use or fire exposure, thus 
necessitating the use of ladders or emergency stairs pro- 
vided by the fire depar tment  (see Figures A-10, A-11 and 
A-12 in Appendix A and Figures E-12, E-13 and E-14 of 
Appendix E. for  fu r the r  details). 

212. All rescue and fire fighting equipment should carry  
two-way radios. Portable "Walkie-Talkie" type radios 
prove invaluable in off-airport accidents. Where it is an- 
ticipated tha t  appara tus  of more than  one agency will op- 
erate in mutual  support, it is suggested tha t  mutual  radio 
frequencies be used or tha t  there be cross monitor ing by 
base stations. 

NOTE: Should  the  a i r c r a f t  cap ta in  r eques t  foaming  of the  run-  
way,  a decision on th is  r eques t  should  be based  on the  cons idera-  
t ions  ou t l ined  in the  N F P A  "Guide on F o a m i n g  R u n w a y s  for  
Crash  P r o t e c t i o n "  ( N F P A  No. 420M). 



ANTICIPATED ACCIDENTS -- STANDBYS 402-11 

300. Anticipated Accidents and Standbys 

301. If, prior to landing, any  abnormal  condition existing 
on the a i rc ra f t  is reported to Airpor t  Control, a repor t  of 
this condition should be made to the Chief of Emergency 
Crew who may order a s tand-by alert, either on the landing 
area or in the fire station, as conditions warrant .  

302. The following information should be obtained as soon 
as possible f rom the Control Tower  or airline personnel in 
the  event of an anticipated accident (e.g., fire in flight, loss 
of gear, hydraulic failure, etc .) :  

a. Type of aircraft .  
b. Nature  of emergency. 
c. Amount  of fuel aboard. 
d. Number  of passengers and crew and injuries, if any. 

(Determine, where feasible, the  physical and/or  emotional 
s ta tus  of personnel.) 

e. Runway  to be used. 
f. Nature  and location of any cargo of critical sig- 

nificance. 

303. Emergency equipment should then be  positioned to 
provide the best  possible coverage of the potential crash 
area with the view that  at  least one unit  of rescue or fire 
fighting equipment is in position to reach the accident site 
in the br iefest  period of time. Detailed pre-emergency 
plans for  each locality must  be worked out in accordance 
with local factors.  

304. Airpor t  Control should have facilities to maintain 
continuous verbal, radio or other  contact  with the Chief of 
Emergency Crew to inform him of last-minute changes in 
the distressed a i rcraf t ' s  flight plan or emergency conditions 
existing. When advised of the situation, mutual  aid to the 
extent  needed or judged desirable should be put  into effect 
by  the Chief of Emergency Crew. Where advisable, Air- 
port  Control should then notify the pilot of the distressed 
a i rcraf t  of the emergency action being taken to receive the 
ai rcraf t .  

305. For  emergencies involving gear malfunction or t ire 
difficulty, there  is always a possibility of the a i rcraf t  veer- 
ing off the runway  and possibly hit t ing emergency equip- 
ment. In such cases,  it is preferable for  the emergency 
equipment to be located near  the point of touchdown and 
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then to follow the a i rc ra f t  down the runway af te r  ground 
contact. 

306. Should a large fuel spillage occur without  fire break- 
ing out, it is important  to eliminate as many ignition sources 
as possible while the spill is being neutralized or covered 
with foam*. Engine ignition sources should be inerted or 
cooled. 

NOTE: T h e r e  m a y  be enough  res idual  hea t  in t u rb ine  a i r c r a f t  
engines  to igni te  fuel  vapors  up to t h i r t y  (30) m i n u t e s  a f t e r  
shu tdown,  or  t en  (10) m i n u t e s  on p is ton  engines.  

307. It  is reasonable to assume that,  in the anticipated 
emergency, the a i rc ra f t  crew has shut off the fuel and de- 
energized the electrical systems immediately prior to or 
upon touchdown. This information should be obtained f rom 
the crew as soon as possible. However, if unable to contact 
them, request the aid of competent personnel to re-check 
the systems. 

NOTE: I t  is des i rable  to have  t r a ined  personnel ,  if possible r a t e d  
mechanics ,  who  can p e r f o r m  this  du ty  as i t  is a lmos t  impossible  
for  fire personne l  to know w h e r e  these  sys t ems  are  loca ted  in 
today ' s  complex  a i rc ra f t .  

308. Rescue and fire fighting personnel should stay at  least 
25 feet  f rom the intake of an operating turbine engine to 
avoid being sucked in, and 150 feet f rom the rear  to avoid 
being burned f rom the blast. On piston a i rc ra f t  the pro- 
pellers should never be touched, even when at  rest. 

* F o r  rou t ine  fuel spill s i tuat ions ,  see N F P A  S t a n d a r d  on Air-  
c r a f t  Fue l ing  on the  Ground  (No. 407). 
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400. Unexpected Emergencies and Features Common to All 

401. Constant  observation of flight and ramp activity 
should be maintained f rom the Airport  Fire  Station. Watch- 
men should be provided with every possible visual aid, and 
also should have communication facilities for  prompt trans-  
mission of alarms. Proper  location of the fire station is 
essential to afford maximum visibility of movement areas. 

402. If  facilities are provided, Emergency Crew personnel 
should al ternate on watch during all hours of flight activity. 
Observation duties may include the following visual checks 
wherever feasible (on some large airports  the areas are too 
large to permit  performing one or more of these functions) : 

a. Continuity of power in aircraf t  powerplants in the air 
and at  t ime of take-off. 

b. Taxiing operations, ground operations of engines, se- 
cur i ty  of landing gears, and aircraf t  maintenance operations 
on the  flight line (including fuel servicing). 

c. Availability of roads - -  runways and fire lanes. These 
are often blocked by parked aircraf t  await ing take-off or 
taxi clearance. 

NOTE: The load-bearing characteristics of the airport soil 
structure for various weather conditions should be known and 
drivers should be trained in off-road driving problems. 

d. Effect of current  weather  conditions as a possible re- 
striction on movement o f  emergency vehicles. 

403. When approaching an a i rc raf t  fire, rescue and fire 
fighting equipment should be placed so as to facili tate rescue 
operations. The following conditions should be part icularly 
noted : 

a. Wind direction. 
b. Location and extent  of fire. 
c. Location of aircraf t  occupants relative to fire. 
d. Relationship of wind, fire, personnel and fuel tanks. 
e. Terrain conditions and exposures. 
f. Flammable liquid spillages. 
g. Position of fuselage exits. 

Proper t ra ining of drivers of the equipment is vital in this 
connection. 

404. All personnel operating directly in the involved area 
of the crash should be provided with adequate protective 
clothing. Standard protective clothing and accessories 
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("approach"  or "proximi ty"  clothing) are recommended 
for  fire fighters (see N F P A  No. 403 and N F P A  No. 406M 
for fu r the r  informat ion) .  Support ing protective measures 
with foam hose lines are usually necessary to provide access 
and egress routes for both rescuers and victims. When pro- 
tective clothing is worn  by the rescuers, adequate protective 
measures still should be taken to also protect the victims. 
In  each case, rescue personnel should be fully trained in the 
value and limitations of their protective equipment to avoid 
a false sense of security and to recognize that they could 
unwi t t ing ly  lead the occupants of the aircraft  through a 
dangerous atmosphere.  Care should be taken to avoid di- 
rect application of foam on rescuers unless absolutely nec- 
essary as foam can cover face shields and thus  impair 
vision. In te rmi t ten t  drenching of protective clothing with 
liquid could cause steam scalds under  h~gh heat  exposure 
conditions; in cases where this occurs, either accidentally 
or as a protective measure, application should continue until 
those affected are clear of the high heat  area. 

405. Lines to be used should be charged for  use on the fire 
a f te r  equipment is properly positioned irrespective of the 
extent of the fire at  t ime of arrival.  This should assure an 
immediate discharge capability in case of fue l  flash fire 
which would endanger  emergency crews and equipment at  
the scene as well as occupants of the aircraf t .  I f  no fire is 
visible, all equipment should be placed in immediate readi- 
ness for  service. All personnel should wear  s tandard pro- 
tective clothing in order to reduce the possibility of in jury  
in case of a flash and also to s~/ve the valuable t ime it would 
take to don it. 

406. All spills of flammable liquids should be neutralized 
or blanketed with foam as quickly as possible tak ing  into 
consideration the water  requirements for  the p r imary  res- 
cue mission and the total supply available. Since a contin- 
uous water  supply is essential and usually not available at  
all points on an airport,  tankers  or pumpers should be im- 
mediately alerted at  the time of alarm, ready to relay water  
to the a i rcraf t  rescue and fire fighting equipment. In addi- 
tion, general purpose vehicles should be available on prear- 
ranged schedules to bring additional supplies of extinguish- 
ing agents and equipment to the scene. ( I f  the airport  
maintenance equipment includes a ladder truck, an elevated 
platform truck, or portable emergency l ighting equipment, 
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it is important  tha t  prear rangements  also include their  re- 
sponse when one or more may be needed.) 

407. Rescue operations should be accomplished through 
regular  doors and hatches wherever possible but emergency 
crews must  be t rained in forcible ent ry  procedures and be 
provided with the necessary tools (see N F P A  No. 403 and 
No. 414 for  fu r the r  informat ion on tools). 

408. Rescue of personnel involved in a i rc ra f t  accidents 
should proceed with the greatest  possible speed. While 
care is necessary in the evacuation of injured occupants so 
as n o t  to aggravate  their  injuries, removal f rom the fire- 
threatened area is the pr imary  requirement.  

409. Broken fuel, hydraulic fluid (flammable type) ,  alcohol 
and oil lines should be plugged or crimped when possible to 
reduce the amount  of spill and extent of fire. 

410. If  the source of heat  cannot be removed and flames 
threaten,  fuel tanks exposed but not involved should be 
protected by appropriate agents to prevent involvement or 
explosion. 

411. Ai rc raf t  windows may often be used for  rescue or for  
ventilation. Some are designed to be used as emergency 
exits. On all a i rc ra f t  these exits are identified and have 
latch release facilities on both the outside and inside of the 
cabin. Most of these exits open towards the inside. Most 
cabin doors are used as emergency exits except those in- 
corporat ing air-stair  facilities. With a few exceptions these 
doors open outwards. When exits are used for  ventilation 
they should be opened on the downwind side. I t  is essential 
tha t  the rescue crews have a sound knowledge of all design 
features  on a i rc ra f t  normally using the a i rpor t  (see Ap- 
pendix A and B).  

412. Assure tha t  the "No Smoking" rule is rigidly enforced 
at  the scene of the accident and in the immediate vicinity. 

413. Where the use of cables is necessary to expedite res- 
cue or to assist  in controlling fires, exercise discretion lest 
such procedure result  in s t rains which might  release quan- 
tities of fuel f rom part ial ly damaged tanks or cause greater  
injuries to entrapped personnel. 

NOTE: Ca re  m u s t  be  used  in v e n t i l a t i n g  fuel  t a n k  areas .  I n  a 
n u m b e r  of ~ases  mi suse  of forc ib le  e n t r y  tools  ha s  r e s u l t e d  in 
u n n e c e s s a r y  fuel  spills i n c r e a s i n g  t he  haza rd .  
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414. Burning magnesium parts should be isolated where 
possible; otherwise cover with dry dirt, dry sand, or use 
special extinguishing techniques to prevent reflashes (see 
NFPA No. 403 for further information). 

415. When the major fire and rescue vehicles have been 
dispatched to an accident, the control tower should be noti- 
fied so that they can inform all inbound and outbound flights 
that substandard or no fire protection exists during the 
period of the emergency. 

416. Response by aircraft rescue and fire fighting equipment 
to off-airport accident sites should be organized to avoid de- 
lays en route. Local police cooperation should be prear- 
ranged. Radio equipment should keep the major equipment, 
the Fire Station, and Airport Control within constant com- 
munication. Wherever possible, local fire departments 
should monitor these frequencies. The fastest and most 
mobile aircraft  rescue and fire fighting equipment should 
proceed independently of slower heavier units, but the 
former should direct the latter by radio, supplying route 
information wherever necessary. Drivers must '  exercise 
alert caution in driving along routes that may be used by 
apparatus using intersecting roads. 

417. Auxiliary water tank trucks and pumpers with aux- 
iliary water  tanks should be dispatched wherever there is 
an indication of their possible utilization and especially 
when the accident site is known to be beyond normal fire- 
protected zones (underground water mains and hydrants) 
or where water relays may be required. Careful utilization 
of agents supplied is particularly important in unprotected 
off-airport locations and techniques of employment must be 
carefully selected to permit most advantageous use. 

418. Prior surveys of off-airport terrain and traffic condi- 
tions should be made to prevent delays at time of emergency. 
Significant factors should be charted on the grid maps sup- 
plied to aircraft  rescue and fire fighting equipment. 
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500. Accidents in the Water 

501. Where airports  are si tuated adjacent  to large bodies 
of water  such as rivers or lakes, or where they are located 
on coastlines, special provisions should be made to expedite 
rescue (see Appendix E) .  

502. In such incidents the possibility of fire is appreciably 
reduced due to the suppression of ignition sources. In sit- 
uations where fire is present, its control and ext inguishment  
present unusual problems unless the proper equipment is 
available. 

503. It  can be anticipated tha t  the impact of the a i rc ra f t  
into the water  might  rupture  fuel tanks and lines. I t  i s  rea- 
sonable to assume tha t  quantities of fuel will be found float- 
ing on the surface of the water.  Boats having exhausts at  
the waterl ine may present an ignition hazard if operated 
where this  condition is present. Wind and water  currents  
must  be taken into consideration in order to prevent float- 
ing fuel f rom moving into areas where it would be hazard- 

ous."  As soon as possible these pockets of fuel should either 
be broken up or moved with large velocity nozzles or neu- 
tralized by covering them with foam or a high concentra- 
tion of chemical agents. Calm surfaces will usually present 
more of a problem than  choppy or rough surfaces. 

504. Diving units should be dispatched to the scene. When 
available, helicopters can be used to expedite the t ranspor-  
tat ion of divers to the actual area of the crash. All divers 
who may be called for  this type service should be highly 
t ra ined in both SCUBA diving and underwater  search and 
recovery techniques. In areas where there are no operat ing 
governmental  or municipal underwater  search and recovery 
teams, agreements may be made with private diving clubs. 
The qualifications of the individual divers should be estab- 
lished by t ra in ing  and practical examination. 

505. In all operations where divers are in the water,  the 
s tandard diver's flag should be flown and boats operating in 
the area should be warned to exercise extreme caution. 

506. Where fire is present, approach should be made af ter  
wind direction and velocity, water  current  and swiftness 
are taken into consideration. Fire  may be moved away 
from the ~rea by using a sweeping technique with hose 
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streams. Foam and other extinguishing agents should be 
used where necessary. 

507. It  should be anticipated that  victims are more apt  to 
be found downwind or downstream. This should be taken 
into consideration in planning the attack. 

508. Where the distance offshore is within range, dacron- 
covered, rubber-lined fire lines can be floated into position 
by divers or boats and used to supplement fire boats. In 
an emergency, raf t s  can be assembled by 2 men exhaling 
into a section of 21/2-inch fire hose, coupling it to itself, 
folding and binding it with hose s t raps  (see Appendix E, 
Figure  E-11).  

509. Where occupied sections of a i rc ra f t  are found float- 
ing, great  care must  be exercised to not dis turb their  water-  
t ight integrity.  Removal of the inhabitants  should be ac- 
complished as smoothly and quickly as possible. Any shift  
in weight  or: lapse in t ime may result  in its sinking. Res- 
cuers should use caution so that  they  are not t rapped and 
drowned in these situations. 

510. Where  occuldied sections of the a i rc ra f t  are f6und 
submerged, there  remains the possibility tha t  there  may  be 
enough air  t rapped inside to maintain life. En t ry  by divers 
should be made at the deepest point possible. 

511. Where only the approximate  location of the crash is 
established upon arrival, divers should use s tandard under- 
water  search pat terns  marking the locations of the major  
par ts  of the a i rc ra f t  with  marker  buoys. I f  sufficient divers 
are  not available, dragging operations should be conducted 
f rom surface craft .  In no instance should dragging and 
diving operations be conducted simultaneously. 

512. A command post should be established at  the most  
feasible location on adjacent  shore. This should be located 
in a position to facili tate the in and out movement  of emer- 
gency vehicles. 
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600. Post-Accident Procedures 

601. After fire suppression and survivor rescue have been 
completed, the following procedures should be observed: 
602. Rescue units should familiarize themselves with all 
regulations, national and local, regarding movement of 
wreckage and disposition of human remains (see Appen- 
dix D). 

603. When it has been decided by authorities that the air- 
craft  should be moved, interior portions of the aircraft  
should first be ventilated. Runway and ground surfaces 
should be thoroughly flushed of all flammable liquid spills 
before moving aircraft  or permitting normal traffic to re- 
sume. Fuel tanks should be drained by qualified technicians 
(approved methods followed for fire safety - -  see NFPA 
No. 407) prior to removing aircraft  if conditions necessitate 
and permit. One rescue and fire fighting unit should be re- 
rained at the site while this work is performed. If  the air- 
craft  or parts must be moved prior to completion of full 
investigation and safeting, a record should be made of the 
accident locations of all parts and care exercised to pre- 
serve any evidence available that might help determine the 
cause of the accident. (In the United States, aircraft  can- 
not be moved without the authority of the Civil Aeronau- 
tics Board or their designated agents (see Appendix D). 

604. Removal of bodies of fatally injured victims remain- 
ing in wreckage after  fire has been extinguished or essen- 
tially controlled should be accomplished only by responsible 
medical authorities. Premature body removal has, in many 
cases, interfered with identification and destroyed patho- 
logical evidence required by the medical examiner, coroner 
or authority having investigational jurisdiction. (If  body 
removal is necessary to prevent further incineration, the 
original location should be noted, and the body so labelled, 
and reported to investigators.) 

605. The wreckage of an aircraft  involved in an accident, 
including controls, shall not be disturbed (moved) until re- 
leased for removal by the investigational authority having 
jurisdiction. If  the aircraft, parts, or controls must be 
moved because they directly present a hazard to human 
life, efforts should be made to record their original condi- 
tion, positions, and locations, and due care should be afforded 
to preserve all physical evidence. 
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606. The location of mail sacks and pouches should be ob- 
served and this information given to postal authorit ies.  If  
necessary, the mail should be protected f rom fu r the r  dam- 
age. 

607. I f  hazardous cargoes are bel ieved present  (radio- 
active mater ia ls) ,  procedures should be carr ied out as pre- 
scribed in Appendix C. 
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Appendix A 

Civil Aircraft Data for Fire Fighters 
and Rescue Crews 

This Appendix presents information on the principles 
of rescue (Figures A-l, A-2, and A-3) and the principles 
of fire fighting (Figures A-4, A-5 and A-6) in aircraft  fire 
emergencies. Also included as typical are Charts and Fig- 
ures on some particular Civil aircraft  in common usage 
including the following: 

Boeing 707 

Douglas DC-8 

Convair 880 

Lockheed JetStar  

Douglas DC-3 (C-47) 

Douglas DC-4 (C-54) 

Douglas DC-7 

Canadair CL-44D4 

Vanguard 

Convair 340 

Caravelle 

Figures A-7 and A-8 

Figure A-9 

Figures A-10, A-11, A-12 

Figures A-13 through A-19 

Figure A-20 

Figure A-21 

Figure A-22 

Figure A-23 

Figure A-24 

Figure A-25 

Figure A-26 

This material is published solely to give basic information 
on rescue and fire fighting procedures of representative air- 
craft. Personal inspections of each type are necessary to 
have all the desired data on any one type of aircraft,  and 
fire department personnel are urged to make such inspec- 
tions to increase their opportunity to preplan their opera- 
tions. 



1 s~lr. L O C A T E  A N D  T R Y  ~ ~ me 
T O  G A I N  A C C E S S  ~ ~ ta . ~  
A T  N O R M A L  D O O R S  / ' ~  ~ s ~ ) ~ . /  

tal l  --  

Ri~ht slde emergency door provided 
Oil some air.aft. ~ m u r  some- 
ftm~$ posSible through la~lto~y 

~ o n  left side aft - -  ~ 1, Pull '~/" handle. 
Cockpit I C ~ I  most ~inl [  outward, 3 R " 
dOOr ncfmal)y hinged fo~ard , else 

right e i d e ~  {see below) 
fc~vard 
- -  som~ 

~ " ~  latch hand;~ stairs. 
d~n  and out. 

N O T E  9 ~ ~  
• Some aircraft have emel 

This chart Illustrates basic prin. I:ency slide escapes at mai 
clples to speed evacuation and d~rs. Some slides must b 
rescue of occupants. Investipte held at ground level - 
special features of aircraft oper. others are self-inflatabh 

slide. \ ' ' ~  y /  

li I i/m o - . - - '  .... 
n n ~  1 ~ ~ ~ I - ~ . .n - .n l . J , ' - ~  ~*'- '~wmb~'~*~ 
I ~4J~ ' '" ~ ~ ~ ~ ' ~  ,~ed~C~L~,,., .  

2 . = .  LOCAT. ANO TRY " ¢ ' ~  
T O  O P E R A T E  ~ I I  
W,NOOW EXITS ~ % 

o O o °  

o o I Some emergency 
o ~ t o ~ window exits have 

o I knotted ropes to a;d 
g 0 o evacuatiorL 

Emergency window locations vary. 
Location can be recognized by 
outline of joint between hatch 
and fusele~e and by marking of 
release devices similar to tho~e 
shown, Investigate special fea- 
tures of aircraft. 

or th,s 

Some windOWS hava 
form to pul~. have dnlrs to 

push.4n. 

Figure  A-1.  The principal points  to consider in gaining  access  to civil  transport  aircraft .  Each  aircraft  m u s t  be 
examined  individual ly  to k n o w  h o w  doors and w i n d o w s  m a y  be mos t  eas i ly  opened from outside.  
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RD A S  L A S T  R E S O R T  

~ . . . f ~ j ~ ~  , , y ~ , w ~ . -  ~. \ .OTe 
/ / ~ /  t. Pressure bulkhead Ioc~. 

/ ~ ~  _~ " - b Y ' ; , ,  - /  de here. Do not attempt 
~ L  ( f o r c i b l e  entry aft of this 

, ~ ~ ~  ~ Point. (If tatJ assembly 
j / ~  ~ broken off access may be 

/ ~ 7 - ~  7 ~ / ~ possible through bulkhead 
hatch,) 

PREFERRED FORCIBLE ENTRY LOCATIONS 

NOTE 
This chart illustrates basic principles to speed 
evacuation and rescue of occupants. Investl. 
gate special features of aircraft operated 
your airport. 

1. Force normal or emergency doors or w indows i f  po . i b l e .  
2. Saw or cut in at or between windows above seat arm level 

and below the hat rack or on either side of center l lne of  
top fuselage section (some aircraft marked in this area for 
"cut- in" as below). Remember when cutting-in, occupants 
may be exposed to i n j u r / f r o m  cutting tools. Other areas ~ to be blocked by internal obstructions. 

~ , ~  m - n - -  nn nn nn nn on nn nn nn um nn ~ ,  

. J  
3. Saw or cut in at locations marked on some aircraft wi th  

red or ye l low corner marks and /o r  words: "cut here". 

F i g u r e  A-2. T h e s e  i l l u s t r a t i o n s  show r e c i p r o c a t i n g - e n g i n e  a i r c r a f t .  
See F i g u r e s  A-8 an d  A-9  for  forcible  e n t r y  loca t ions  on m o d e r n  t u r -  
b ine -powered  t r a n s p o r t .  T h e s e  l a t t e r  a i r c r a f t  a r e  m o s t  difficult  to  c u t  
in to  b e c a u s e  o f  t h e  t h i c k n e s s  of t he  m e t a l s  used ,  t h e  e x t e n s i v e  

f r a m i n g  of t h e  fuse lage ,  t h e  in su la t ion ,  etc.  
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P t 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  I N  C I V I L  A I R C R A F T  

¢1 Fuel tanks normally In 
wings - -  some run thru 
fuselage u others all 
outboard of inboard en- 
glnes. Fuel tanks are 
interconnected and 
have cross.feed valves. 
Tank vents are nor- 
mally at trailing edge 
of ~n& 

b 011 tanks normally In ( ~  
nacelles behind engine ~ / ] 

f ~ L . ~  tlrewall - -  soma for- t% ~ I J 

. / ~ .  ~ J ~  ~ d  / f  T~is chart illustratas principal 
~ b ~ 1 ~  ~/ .~  ' ~ [ hazards only and shows features 

y - J  ~ common to most aircraft. Inves- 
/ ~  tlgate special features of aircraft 

O B a t t ~  f()rward ~ d " ~ - ~ , ~  ~ ' ~  
as shown and marked on exterior - -  ~ , ~  ~ 
disconnect if no fire after crash. ~ - ~ , . ~  
Some located ~n nose wheel well. ~ ; ~  
~ i t t i n g s  normally . . . .  " ~  "~  
are provided, e Hydraulic fluid reservoirs 

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

F i g u r e  A-3 .  T h e s e  a r e  s i m p l i f i e d  d r a w i n g s  o f  t h e  p r i n c i p a l  f i re  h a z a r d  
z o n e s  o n  r e c i p r o c a t i n g  e n g i n e  a i r c r a f t .  T y p i c a l  t u r b i n e  a i r c r a f t  a r e  

i l l u s t r a t e d  e l s e w h e r e  in  t h i s  A p p e n d i x .  



COMBINED A ¢ .  GENT 1ECHNiOUE ~ These attack plans illustrate sug- 

gested use of three major aircraft 
\ ~ \ ~ rescue and fire fighting vehicles 
\ ~ \ % based on an airport and meeting the 

~ ~ ~ ' "  :~-' ~ ~ ~ - -  ~ ~ ~  n d a t i  . . . . . . .  . . . .  f NFPA No. 403. 

Principles are simplified. 
EzRh fire situation varied 
and must be individually 
waluated. Most pa . . . . .  BASIC PRINCIPLES iLLUSTRATED "1 ~ ~ ~ ~ ~ ~ ~ to'" L - - ~  ~ / 

doors used to embark. 
Rear kwdinE is most Ire- 1 Attack with wind as feasible 
que~. Some aircraft have 2 Knock-clown bulk Aame with dry chemical 
fO~llrd loading doors. (Ntmu~ .gent: carbon diozldw) Symbols 
TM I~lmary rescue efforts 3 Proted fuselage with foam cover 

openln|$, wind) D . 
5 Cut-e~Rmatwing mot ~ = Dry Chemical, CO, 
6 Ammge backup wate¢ and foam supplies ~ [----I : Foam 

- -  , ~ - - ~ ~  

F i g u r e  A-4. P r inc ip les  of fire f ight ing  fo r  civil a i r c r a f t  us ing two foam t r u c k s  and  one dry  chemical  or  ca r -  
bon dioxide unit .  D r y  chemica l  usage  is l imited to  handl ine  appl icat ions.  I f  t u rb ine  powered,  see warn ing  in P a r a -  

g r a p h  808. 

~o 

;> 

I 

F 

~o ¢3 
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These attack plans il lustrate 
suggested use of one major 
aircraft rescue and f ire f ighting 
vehicle based on an airport and 
meeting the recommendations 
of NFPA No. 403. 

BASIC PRINCIPLES ILLUSTRATED 

OBJECTIVE: RESCUE; METHOD:-TEAMWORK 

1 Attackwith wind as feasible 

2 Protect fuselage with foam cover 

3 Prepare rescue path 

4 Arrange back-up water and foam supplies 

NOTE 

Single agent attack with foam is illustrated here. A 
small quantity of dry chemical or carbon dioxide is 
normally supplied for reaching spots not accessible 
w|th foam. 

F i g u r e  A-5. P r i n c ip l e s  of  f ire f i gh t ing  fo r  civil a i r c r a f t  u s i n g  one f o a m  
t r u c k  a n d  a b a c k - u p  su p p ly  of w a t e r .  I f  t u r b i n e  powered ,  see  w a r n i n g  

in  P a r a g r a p h  808. 
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This attack plan illustrates suggested 
use of equipment.generally available in 
municipal and rural fire departments 
and are based on the recommendations 
of NFPA No. 406M. 

~-~:-. 

Key 

BASIC PRINCIPLES ILLUSTRATED 

1 Attack wi th  w ind  as feasible 

2 Approach a long fuselage and wet  fuselage 
w i th  water  fog 

S Drive flames outward to side perimeters 

4 Protect rescue path 

5 Arrange back-up water  supplies 

~ Water Fog 
i i l~ l~Aiternate Escape Routes 

Principal Escape Routes 

NOTE 

Technique shown assumes only water 
available dispensed as fog from mul- 
tiple 11/2 inch hose lines at about 100 
psi nozzle pressure. 

Figure  A-6. Pr inc ip les  of fire f ight ing  for  civil a i r c r a f t  us ing one 
s t a n d a r d  fire d e p a r t m e n t  p u m p e r  w i t h  back-up  supply of w a t e r .  I f  
t u rb ine  powered,  see w a r n i n g  in P a r a g r a p h  308. N F P A  No. 406M 
gives p rocedures  fo r  a i r c r a f t  rescue  and  fire f ight ing using con- 

ven t iona l  fire appa ra tus .  



ENGINE OIL TANK 
CTYPICAL EACH ENGINE 

FIRE EXTINGUISHER PORTS ,~ 
ON ENGINE RIGHT COWLING 
(TYPICAL EACH ENGINE) 

CREW OXYGEN SYSTEM ~ ( ~  
BOTTLES IN FwD LOWERED~ 

/ 

CEILING OR FWD C A R G O | ~  
AREA EXCEPT CALL USAF_J f 

CAL & USAF'--~ / ~ r  

PORTABLE OXYGEN BOTTLES 
8 PLACES ON HATRACKS OR 
NEAR FLOOR LEVEL ON 
PARTITIONS J 

HYDRAULIC ACCUMULATORS 
SI~YDROL 500 FLU~ 
RIGHT WHEEL 

WELL AREA~ 
PASSENGER OXYGEN SYSTEM 
(AFT CARGO COMPARTMEN~ 

BOTTLES 

UTILITY AND AUXILIARY RESERVOIR 
SKYDROL 500 FLUID (LEFT FILLET AREA) 

TANKS 

\ / J  WHEEL F RE 
L ~ AUXILIARY POWER UNIT ~ WHEELS ARE EQUIPPED WITH FUSIBLE PLUGS TO 

FWD CARGO COMPARTMENT/~'P~ BLOW AT TEMPERATURES ABOVE 400°F 
PORTABLE OXYGEN BOTTLES (USAF ANLY ~ ~ % Y  
(FORWARD SIDE OF \ v / j ( ~ ' J  USE DRY CHEMICAL O'NLY IF TIRES ARE PRESSUR- 

IZED. IF ALL TIRES ARE DEFLATED, FINE WATER 
BULKHEAD) ENGINE OIL TANK-EACH ENGINE- SPRAY OR CO 2 MAY BE USED. 

RIGHT SIDr (FOR AIRPLANES WITH[ FAN ENGINES'-'B" SERIES) ~ CAUTION: APPROACH LANDING GEAR TRUCK FROM 
FORWARD OR AFT WHEN FIGHTING WHEEL FIRE. 

The Boeing Company 
Figure  A-7.  The  B o e i n g  707 S tra to l iner  s h o w i n g  th e  f lammable  mater ia l  locat ions .  Other  m o d e l s  ( the  Inter-  

cont inenta l  and the  720 ser ies )  v a r y  s o m e w h a t  in s ize  and fue l  capaci ty .  



COCKPIT WINDOWS • fJD "CHOP OUT"AREA EACH SIDE OF AIRPLANE 2 I / / 
OPEN FROM INSli  i ~ ~  

(6 F T. ,/2 IN.) FLOOR ' L ~  ~ ~ 3 [ ~  ~ ~  FT. ~ FLOOR LEVEL TO GROUND 
WHEELS RETRACTED WHEELS EXTENDED 

! ENTRY DOOR EXTERNAL 
HANDLE 

TO OPEN DOOR 
I PULL HANDLE OUTWARD 

AND ROTATE CLOCKWISE 
2 PULL DOOR OUTWARD 

2GALLEY DOOR EXTERNAL 
HANDLE 

TO OPEN DOOR 
I PULL HANDLE OUTWARD, 

AND ROTATE COUNTER-- 
CLOCKWISE 

2 PULL DOOR OUTWARD 

* EMERGENCY EXIT 
HATCHES PUSH PANEL 

TO OPEN HATCH 
I PUSH IN PANEL 
2 PUSH HATCH INWARD 

AIRPLANE CROSS SECTION 

.a,'r ] , 0HOP O T" 

The Boeing Company 
Figure  A-8. The Boeing  707 Stratol iner  showing  e m e r g e n c y  rescue access  points and how they  are  operable from 

the  exterior.  



OIL TANK AFPROX. 10 GMS. I 
i HYDRAUUC FLUID TANK ~ ~ 
Z:~ ~ROE,C~ ~ I 

FORCED ACCESS I 
OXYGEN-PASSENGERS BOITUES I 
VARY WITH AIRPLANE I 
FUEL-OC-B ArPROX. 21~1S GALS. J 

EMERG|hlCY EXIT 

r'EMERGENCY 

-AFT ~RVICE 
ENTRANCE DOOI 

'AFT pASSENGER 
ENTRANCE DOOR 

FWD CARGO 
COMPARTMENT DOORS 

FWD SERVICE 
ENTRANCE D O O R ~  

OXYGEN BOTILE~ / 

'AFT CARGO 
COMPT. DOORS 

TANK 

-BATTERY 

ACCESS TANK 

~ "~ACCESS TO ACCESSORY 
pASSENGER COMPARTMENT 

ENTRANCE DOOR ~ m ~o m~,~ 

~BREAK GLASS FOR 
ACCESS TO HANDLE; 
SUDE W]NDOWAFT Douglas Aircraft Company, Inc. 

F i g u r e  A-9.  The exter ior  a r r a n g e m e n t  of the  D0ug la~  DC-8  s h ow in g  principal  i t e m s  of concern  to  air-  
craf t  r e scue  and fire f ight ing crews .  

b ~  

c~ 

O 

C~ 
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Upper Lef t  
F i g u r e  A - I O  

Upper Right  
F i g u r e  A - 1 1  

Courtesy Dtlta lYr Lints 
F i g u r e s  A-10 ,  A - 1 1  a n d  A-15  
i l l u s t r a t e  t h e  m a i n  c a b i n  d o o r  
o p e n i n g  m e c h a n i s m  f r o m  t h e  
e x t e r i o r  on  t h e  C o n v a i r  880 
J e t  A i r l i n e r s  a n d  t h e  I n t e g r a l  
s e l f - i n f l a t i n g  s l ide  u s e d  f o r  
e m e r g e n c y  e v a c u a t i o n .  T h i s  
a i r c r a f t  h a s  t h e s e  s l i d e s  a t  
f o r w a r d  a n d  r e a r  m a i n  d o o r s .  
T h e  e m e r g e n c y  w i n d o w  h a t c h e s  
h a v e  a n  e x t e r i o r  p l a t e  w h i c h  
s h o u l d  be  p u s h e d ;  t h e  l ~ t c h  
wil l  t h e n  r e l e a s e  i n w a r d s .  
M o s t  o t h e r  t u r b i n e  t r a n s p o r t s  

h a v e  s i m l i n r  s l i des .  

Lower L e #  
F ~ a r e  A-12 



DRY AIR OR FUEL ~ LONG RANGE OXYGEN BOTTLES MAY BE 
NITROGEN SITUATED AT VARIOUS LOCATIONS DURING 

INTERIOR MODIFICATION 

Courtesy Lockheed Georg;a Company 

F i g u r e  A-13.  The  Lockheed  Je tS tar ' s  to ta l  fue l  capac i ty  is 2,654 gltllons. 

L~ 

c~ 
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Courtesy Lockheed Georgia Company 

F i g u r e  A-14. The J e t S t a r  is typica l  of m o d e r n  tu rb ine  powered  je t  
t r a n s p o r t s  ca r ry ing  a t w o - m a n  c rew and  up to  e igh t  passengers .  

F i g u r e  A-15. Norma l  e n t r y  a t  
ma in  e n t r y  door - -  f i r s t  pull 

door hand le  ou tward .  

F igu re  A-16. (Cont 'd .  f rom 
Fig.  A-15.) Then  r o t a t e  one 

q u a r t e r  t u r n  clockwise.  

F igu re  A-17. (Cont 'd .  f r o m  Fig.  A-16.) 
Then  push  in, slide af t .  
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Courtesy Lockheed Georgia Company 

F i g u r e  A-18 .  T h e  f o u r t h  w i n d o w  f r o m  t h e  f r o n t  o n  e a c h  s ide  o f  
t h e  J e t S t a r  f u s e l a g e  Is a n  e m e r g e n c y  h a t c h .  T o  o p e n  f r o m  t h e  
o u t s i d e ,  p u s h  in  o n  t h e  b o t t o m  o f  t h e  f l u s h  l a t c h  p l a t e  u n d e r n e a t h  

t h e  b o t t o m  e d g e  o f  t h e  w i n d o w .  P u s h  i n w a r d .  

Courtesy Lockheed Georgia Company 

F i g u r e  Ak-19. F r o m  t h e  i n s i d e  o f  t h e  J e t S t a r  pu l l  o n  r e l e a s e  h a n d l e  
t o  u n l o c k  a n d  r e l e a s e  t h e  h a t c h  (wi l l  f a l l  i n w a r d ) .  
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OXYGEN BOI'TLE " MAIN CAMN ENTRANCE DOOR 

HYDRAULIC FLUID TANK 

FORCED ACCESS 

~ 1  oxYom 

Courtesy Douglas Aircra/t Co., Inc. 
F i g u r e  A-20.  The  D C - 8  (C-47)  crash  c r e w  chart .  

HYORAUUC FLUID TANK O O "~ OXYGEN BOTTLES 

Courtesy Douglas Aircraft Co., Inc. 
Flg~Fe  A - $ L  The  DC-4  (C-54)  c rash  c r e w  c h u r l  
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~ 5  6ALS ~ ~ ~ 695 GA~.  

A~ i~:s!ALS t Z6~IGAII~III S ' ~ 762 GALS Z62 GALSI 1 ~ 
iI; 9C.~ALS, , ' ', . . . . . . .  ', 

46 GALS.GALS. i ~, 46 GALS, 

~ Hzo EXTI~GUlS~ 

A A 

v 41, 41" 41" 'q" 
NOTES EVACUAT{ON SLIDE AU×IUARY EXITS ARE 
. ~  EQUIPPED WITH BOTH 

I tNERT~A FLASHLIGHTS INTERIOR AND EXTERIOR 
2, S~EAPE ROPES LOCATEO AT ALL REtEAS~ HANDLES, 

iNDiCATED EXiT pATHS EXCEPT 4,1~ EXIT PATHS, 
I~H~ C~KPIT StDE W~ND~S 

no.7 ~ST CLASS 

Courtesy United Air Lines 

Figure A-22. The DO-7 as operated by United Air Lines showing 
general arrangement and two seating arrangements. 
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EMPENN, AGE ANTI-ICING HI~TEIt S 
SHAIIERPROOP wINDSHIELD ( INTEGRAL FIP+E [X~INGUIS HING SYSTEM ) 

_+  \ . , + y  ................ 
~YO t.AUI.IC ,,~IEA ~,,- ,-+~ I'[ "---,+- ~,"--'~+ . . . . . . . . . . . . . . . . . . . . .  

l p ,  $" MAX | l '  - I P  + 

FUSI~AGi "CHOP IHEOUGH" 
AREA ON P~I' $~| ~ L Y  

DIRECT VISION WINDOW OI'ENED 
ONLY FROM II~mDE ~ / ~  

' i ( ~  [ ~TCH ING HATCH 

~,~ m ~ u ~  Do~ t 1 [ ,,~. ¢ ~  ~m~Lcx~ co~. ~ 

' EMEIGEN~t DOOR 
ILAODR TYPE FUEL CELLS (6), 

( WHEN F rI~ED ) 

INT~RAL UEL 16) , pIIESS U!l+m FUELING IIOU¢I+ WI4B,4 

' TCHES: 

" +  " + " ' = ¢  ~ ' =  , = . o ,  ~'o+:,0 • ° ~ , ; ~ , ' + o ~  
 ,.1o . . . . . . . . . .  

,tmi.oe.m~ ooom ~ $ ~HOENCV ooot 

+ 

mI"~NCI~ DOCl p jl l~mEltO'a, lCY DOOR 

i 

+ , + , u * * +  

t~80 U.S. OAf.tONS 
• ~ CENTR£ FU£L t I L t S  

IO'JlO U.L GALLONS 
• ~ CENTRE FUlL CB,LS 

..... C.S.D. OIL COOUm 
IthlOlNE OIL TANK C.$.0 OIL TANK I ~  

m ~  ~ ¢ ~ E  TYMCAL NACELLE 
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a n d  f i re  f i g h t i n g  d a t a .  ( C o u r t e s y :  C a n a d a i r  L t d . )  
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Figure A - ~ .  The Vanguard aircraft showing general mrrmagement~ and emergency equipment. 
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WATER EXTINGUISH~ NOTES 

EMERGENCY EXITS I LNERTIA FLASHLIGHTS. 
MAINLINER CONVAIR 

' _ ~ 2 ESCAPE ROPES LOCATED AT ALL 
INDICATED EXIT PATHS EXCEPT 
THE COCKPIT SIDE WINOCPe'~ 

3 AUXILIARY EXITS ARE 
EQUIPPED WITH BOTH 
iNTERIOR AND EXTERIOR 
RELEASE HANDLES 

4 ~EXtT PATHS. 

/ \ 
865 GA~. 

/ 
l O l L  ]AJ~C SYSTEM 32 GALS. TANK LAYOUT EL 
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Figure  A-25.  The  Convair 84.@. N o t e  tha t  fue l  t a n k s  are  outboard of engine  nace / l e~  
e.D 
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| ¢bw EMERGENCY EXITS 
23 I~APEEMERGENcyROPE LOCATEDLIGHTsAT RIGHT HAND 51~RVICE DOOR ~0t~fARO) 
4 EMERGENCY EXtT . ~ $  

CoNn#~y United Air £~ts 

F i g u r e  A - 2 ~  The  n e w  Caravel le  as  ope ra t ed  by  Un i t ed  Ai r  Lines .  
The  tu rb ine  eng ines  a r e  m o u n t e d  on t h e  r e a r  fuse lage  wi th  t he  
fuel  t a n k s  in t h e  s w e o t - b a c k  wings.  F u e l  l ines run  f r o m  the  t a n k a g e  

to  t h e  eng ines  in t h e  unpressu r i zed  por t ion  of  t h e  fuselage.  
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Appendix B 

Military Aircraft  m Aircrew Rescue Data  

SHOULDER HARNESS INSTALLATION AUTOMATIC RELEASE TYPE 

Figure  B-1. One U S A F  lap bel t  and shoulder  ha rnes s  ins ta l la t ion.  

F igu re  B-2 (Lef t ) .  One d o w n w a r d  e jec t ion 
sea t  lap bel t  and  shoulder  h a rn e s s  used 

on m a n y  U S A F  a i rc ra f t .  

NOTE 
The lap bel t s  and shoulder  ha rnes ses  a re  
s t rong  webbed  mate r i a l  which  is difficult 
to cut.  Knowledge  of re lease  m e c h a n i s m s  
is impor tan t .  Inspec t ion  of ac tua l  ins ta l la-  
t ions  will increase  needed knowledge  of 

opera t ing  principles.  
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/>'~ 7, l _ ] . J ~  '<"''~ 
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t l  t ~ ~ 1 1 , 4  <,o,,.,,, 

F i g u r e  B-3. O n e  t y p e  U S A F  p a r a c h u t e  h a r n e s s  re lease .  

SAFETY CLIP 

F i g u r e  B-4. Re l ea se  m e c h a n i s m  on one  t y p e  c a n o p y  r e l e a s e  t y p e  
h a r n e s s .  



F i g u r e  B-5. T h e  gene r a l  a r r a n g e m e n t  of  t h e  B - 5 2 F  a i r c r a f t  is  typ iea l  of t h e  l a r g e r  t y p e  U S A F  b o m b e r  
type  a i r e r a f t .  

d~ 

b~ 



.o 
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F i g u r e  B-6 .  E m e r g e n c y  e n t r a n c e  t o  c r e w  c o m p a r t m e n t s  on  t h e  B-f iZF U S A F  b o m b e r  a i r c r a f t .  



F i g u r e  13-7. E m e r g e n c y  r e s c u e  o f  B - 5 2 F  c r e w  m e m b e r s  in  d o w n w a r d  e j e c t i o n  s e a t s  ( t y p i c a l ) .  

O 
b~ 

¢71 



F i g u r e  B-8. E m e r g e n c y  r e scue  of B - 5 2 F  c r ew  m e m b e r s  in  u p w a r d  e j ec t ion  s e a t s  ( typ ica l ) .  

.m 
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INITIATOR-TO-CATAPULT HOSE 

J 

RIGHT 
REAR 
VIEW 

CATAPULT INITIATOR 

HANDGRIP IN FIRING POSITION 

Ejection seats on the B-S7B ore gas actu- 
ated and may be safetled by inserting a 
ground safety pin in the catapult initiator. 
In extreme emergency, disarm the catapult 
by cutting the INITIATOR-TO-CATAPULT 
hose, 

RIGHT ARMREST SAFETY PIP PIN 

M-3 SEAT INITIATOR.._..~ / ~  _ . ~ ~  
(~tapuh) ~ I ~  

M-3 CANOPY INITIATOR I ~ - , ~  

If ejection handgrips ore in the stowed ~ j  
position as shown to the right, ground 
safety pins may be inserted through 
holes in the forward end of each arm- 
rest. This prevents inadvertent railing 
of the handgrlps. 

RIGHT EJECTION HANDG FRONT 
(in stowed pomltion) 

HANDGRIP SAFETY PINS 

LEFT 

LEFT EJECTION HANDGRIP, 
(in stowed Dotition) V~EW 

Figu re  B-9. E jec t ion  sea t  of t he  B-57B type  mi l i t a ry  a i r c r a f t  shown  
as  an  example  of opera t ing  pr inciples  and  t echn iques  to  s a fegua rd  
aga ins t  un in ten t iona l  opera t ion  dur ing  rescue  opera t ions .  This  s ea t  
is gas  a c tua t ed  and  may  be sa fe t ied  by inse r t ing  a g round  sa fe ty  pin 
in the  ca t apu l t  in i t ia tor .  U n d e r  severe  fire condi t ions  cu t  t h e  in- 

i t i a to r  to  c a t apu l t  hose  to  d isarm.  
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CANOPY ACTUATOR 

SHOULDER HARNESS 

SEAT MAN SEPARATOR STRAPS~ 

AUTOMATIC SAFETY 

ARM RESTRAI 

SEAT HAHDGRIP & 
EJECTION TRIGGER 

U P P E R ~  
AND 
LOWER 

LEG 
RESTRAINTS 

/ 

ALTERNATE CANOPY 
JETTISON LEVER 

Figu re  B-10. A typical  upward -e j ec t ing  c rew sea t  which  employs  a 
rocke t  ca t apu l t  capable  of acce le ra t ing  the  sea t  and occupant  f rom 
0 to  70 miles per  hour  in less t h a n  t w o - t h i r d s  of a second. D i sa rming  
the  s ea t s  by cu t t i ng  or d i sconnec t ing  t h e  e jec t ion  hose  is essen t ia l  
w h e n  rescues  a r e  be ing made.  K n o w  how to do it. W A R N I N G :  check  

exac t  s ea t  des ign;  th is  typica l  s ea t  is on the  B-58. 
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J,! 

.J 

PILOT STATION 

Figu re  B - U .  Immed ia t e ly  upon e n t r y  to any c rew s t a t i o n  w h e r e  an  
e jec t ion type  sea t  escape  sy s t em is instal led,  cut  t he  sea t  e jec t ion  
hose. A heav ie r  me ta l  cu t t ing  tool t h a n  shown is normal ly  needed.  

Note :  F igu re s  B - U  th rough  B-16 i l lus t ra te  t he  B-58 rescue  
procedures .  

F igu re  B-12. I f  t ime  p e r m i t s  
the  sea t  e jec t ion  hose  m a y  be 
d i sconnec ted  ins tead  of cut  if 
the f i t t ing is exposed.  This  pa r -  
t icular  one m a y  be discon- 
nec ted  by push ing  down ha rd  
on the  spr ing  a t t a c h m e n t s ,  
loosening the  hose  a t  the  dis- 

connec t  f i t t ing.  

F igu re  B-13. E x t r e m e  caut ion  
is needed to  avoid i n a d v e r t e n t  
ra is ing  of t he  sea t  handg r lp s  
in a i r c r a f t  equipped w i t h  e jec-  
t ion sea t s  as doing so will  ex- 
pose the  e jec t ion  t r iggers .  
Any  persona l  leads  f r o m  the  
pilot  to  re lease  handle  m u s t  

be disconnected.  
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F i g u r e  B-14. W h e r e  poss ib le ,  
t h e  s u r v i v a l  k i t  s h o u l d  be  re -  
m o v e d  to  f a c i l i t a t e  e m e r g e n c y  
r e scue .  T h i s  is n o r m a l l y  done  
by  pu l l i ng  t h e  s e a t - k i t  h a n d l e  
on  t h e  top  of  t h e  ki t .  I n  s o m e  
s i t u a t i o n s ,  t h e  p i lo t ' s  h e h n e t  
f ace  p l a t e  m a y  be  r e m o v e d  to  

a id  in h i s  r e m o v a l .  

F i g u r e  B-15. H a r n e s s  r e l e a s e s  
inc lude  l o w e r  leg  r e s t r a i n t s  a t  
t h e  a n k l e s  (pu l l  r e l e a s e  p i n s  
a t  r e a r  of  a n k l e  s t r a p s ) ,  up -  
p e r  leg r e s t r a i n t s  a t  lef t  knee ,  
l ap  bel t ,  s h o u l d e r  a n d  c r o t c h  
h a r n e s s  s t r a p s .  D i s c o n n e c t  a l -  
so o x y g e n  hose  a n d  m i k e  cord.  

F i g u r e  B-16. To r e m o v e  c r e w m a n  g r a s p  t h e  p a r a c h u t e  r i s e r s  a n d  
u n d e r a r m ,  l i f t ing  h i m  u p  a n d  o u t  of  t h e  cockp i t  and  o n t o  c a b i n  
sill. A t w o - m a n  lif t  is n o r m a l l y  needed.  T h e  p a r a c h u t e  shou ld  n o t  
be r e l e a s e d  p r i o r  to  r e m o v a l  a s  it  s u p p o r t s  t h e  p i lo t ' s  b a c k  a n d  

p r o v i d e s  h a n d g r i p s  fo r  r e s c u e  p e r s o n n e l .  



72S1~ 

AUkNUAL CANOPY q l ~  ~ " FUEL TAm NO. 2 

6BI TANK 

TTmS FUEl. TANK CAPAC/IIEk 
INi'BMAL-- 1450 ~qdLIONS 
E X T I ~ - -  460 6AUONS 

F i g u r e  B-17. Th i s  is t he  F-106B showing  gene r a l  a r r a n g e m e n t s  of t h i s  m o d e r n  U S A F  f i gh t e r  a i r c ra f t .  
/ 
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F i g u r e / ~ 1 8 .  The H-4BB he l icop te r  as  opera ted  by  t h e  USAF.  N o t e  t h a t  fuel  t a n k  is  located  m m d e s ' / ~  
pa s senge r  c o m p a r t m e n t  over  r e a r  landing  gear .  
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REAR-DOOR ~ CABIN-DOOR 
RELEASe/HANDLE/ / ~ RELEASE HANDLE 

~ _ /  , /  \ / RELEASE HANDLE 

F igu re  B-19. Norma l  and emergency  e n t r a n c e  in to  H-43B. 



NOTE: 
PLACING THE LIQUID 
OXYGEN BUILD-UP AND 
VENT VALVE TO "VENT" 
CLOSES THE BUILD-UP 
LINES AND VENTS 
EVAPORATED OXYGEN 
TO ATMOSPHERE 
VENT_ ~ 2068  

NO. 4 RESERVE-- 
435 GAL NOTE: 

WHEN THE VALVE IS 
TURNED CLOCKWISE 

OXYGEN IS CONFINED UPPER DECK- 
TO THE CYLINDERS 2184 GALLONS 

MOST AIRPLANE~ 

~ L  AUXILIARY 
POWER UNIT 
BATTERY 

ARCTIC R I T ~  

BUILD-UP 

POWER 

2287 
y . X .  NOTE: 

THE FORWARD BODY 
TANK CAPACITY IS 
4507 GALLONS 

I WITHOUT uPPER 
DECK ,NSTALLED 

~ASEOUS OXYGZN 
CYLINDERS ~ARCTIC KIT) 

.~_..2.~7 GAL _2o,B GAL 

F 
LIQUID OXYGEN 
BUILD'UP AND 
VENT VALVE ~ 

Figure B-20. 

/ ~  .4~,jBODY-SSO7 . . . . . . .  MAIN J" • 

" : ~ . . ; . ' ~ - . . ~ - ~ , < 4 . ~ _  / ~2~, ~'~ ~ / NO.I RESERVE-- 
4 3 S  GAL 

The KC-155A ai rcraf t  '~anker"  plane for  mid-air  refueling operations. 



DEPRESS BUrtON 1 ~ '  
(m~sEs ~USH H~ND~ ..... ~ .~ 

.."C~ ~ ..\ 
PULL HANDLE OUT _ ..~' \ " ~ \ 
TURN UPWARD THEN ,~ \ ~ ,~ /\ \" 
PUSH DOOR INWARD ~ ~/ ~ \: ." \ 

.... ~" TO OPEl HATCHES , ] 
F oM F.XT mO,- C / 

~" 1 DoPULL~ HANDLE ~ / ~  
(RELEASES J 
DOOR) ( ~  

OPENING CREW 
ENTRY DOOR: 

F i g u r e  B-S1. E m e r g e n c y  e n t r a n c e s  i n to  t h e  K ( ] - I ~ A  crew posi t ions .  
L~ 



ESCAPE HATCH 

CHOPPING AREA 
~TH 5~  OF Ai~AN~ 

CREW DOOR HANDLE 
PARATROOP DOOR 

HANDLE 
~O~HSlD~SOFAbg~N[ 

Figure B-22. ]~nergency entrance into the USAF ~ l S O A  troop transpor~ 

b~ 

C~ 
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Appendix C 

Air Transport of Radioactive Materials and 
Nuclear Weapons 

C-10. Commercial Air Transport of Radioactive Materials 

C-11. T h e  c a r r i a g e  in c o m m e r c i a l  t r a n s p o r t  a i r c r a f t  of  
r a d i o a c t i v e  c a r g o  is closely cont ro l led  by  na t i ona l  a n d  in t e r -  
na t i ona l  r egu la t ions .*  R e f e r e n c e  should  be  m a d e  to  the  
app l i cab le  r e g u l a t i o n s  f o r  ful l  detai ls .  

C-12. R a d i o a c t i v e  m a t e r i a l s  a r e  b e i n g  c a r r i e d  in com- 
merc i a l  t r a n s p o r t  a i r c r a f t ,  p a r t i c u l a r l y  in c a r g o  a i r c r a f t ,  
r egu la r ly .  Whi le  t he  con t a ine r s  used to  t r a n s p o r t  t he se  m a -  
t e r i a l s  a r e  rugged ,  the  poss ib i l i ty  of  b r e a k a g e  c a n n o t  be  
over looked  and  th i s  i n t roduces  the  h a z a r d  of  r a d i o a c t i v e  
c o n t a m i n a t i o n  of  an  acc ident  s i t e . t  B y  k n o w i n g  and  recog-  
n iz ing  the  r a d i o a c t i v e  s y m b o l s  (see r e f e r e n c e s ) ,  f i r emen  
can  be a l e r t ed  to  th i s  haza rd .  The  fo l lowing  p r o c e d u r e s  
should  t h e n  be fo l lowed in the  U.S.  ( s i m i l a r  p r o c e d u r e s  a r e  
fo l lowed in o t h e r  coun t r i e s )  : 

a.  N o t i f y  the  n e a r e s t  A t om i c  E n e r g y  C o m m i s s i o n  
office or  m i l i t a r y  base  of  t h e  acc ident  i m m e d i a t e l y .  T h e y  in 
t u r n  will  r e spond  w i t h  a rad io log ica l  t e a m  to the  acc iden t  
scene. 

b. R e s t r i c t  the  publ ic  as  f a r  f r o m  the  scene as  p r ac -  
tical.  Souven i r  col lectors  should  be fo rb idden  in all accidents .  

c. S e g r e g a t e  fire f igh te r s  who  h a v e  had  poss ib le  con- 
t a c t  w i t h  r a d i o a c t i v e  m a t e r i a l  unt i l  t h e y  h a v e  been e x a m -  
ined f u r t h e r  b y  c o m p e t e n t  au tho r i t i e s .  

d. R e m o v e  i n j u r ed  f r o m  the  a r e a  of  t he  acc ident  w i th  
as  l i t t le  con tac t  as  poss ible  and  hold t h e m  a t  a t r a n s f e r  

*In the U.S. an Official Air Transport Restricted Articles Tariff 
has been issued by the Air Traffic Conference of America, 1000 Con- 
necticut Ave., N.W., Washington 6, D.C. (Subscription price: $2.50 
annual). Civil Aeronautics Manual Part  49 on Transportation of 
Explosives and Other Dangerous Articles is issued by the Federal 
Aviation Agency. The International Air Transport Association has 
issued "IATA Regulations Relating to the Carriage of Restricted 
Articles by Air"; this is available from IATA, Terminal Centre Build- 
ing, Montreal 3, Quebec, Canada. 

tSee "Fire Protection Handbook" (Section 19) for a discussion of 
radiation hazards, available from the NFPA for $17.50 a copy (2216 
pages) and "Radiation Control" by A. A. Keil, also published by the 
NFPA ($4.75 a copy, 256 pages). 
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point. Take any measures necessary to save lives, but  carry  
out minimal (no more than necessary) first aid and surgical 
procedures until help is obtained f rom the radiological team 
physicians or other physicians famil iar  with radiation 
medicine. Whenever  recommended by a doctor, an injured 
individual should be removed to a hospital or office for  
t reatment ,  but  the doctor or hospital should be informed 
when there is reason to suspect that  the injured individual 
has radioactive contamination on his body or clothing. 

e. In accidents involving fire, fight fires upwind as far  
as possible, keeping out of any smoke, fumes, or dust  aris- 
ing f rom the accident. Handle as a fire involving toxic 
chemicals (using self-contained gas masks  and gloves). Do 
not handle suspected material  until it has been monitored 
and released by monitoring personnel. Segregate clothing 
and tools used at fire until they can be checked by the radio- 
logical emergency team. 

f. Do not eat, drink or smoke in the area. Do not use 
food or  drinking wate r  that  may have been in contact with 
material  f rom the accident. 

g. The use of ins t ruments  such as Geiger counters, 
ionization chambers,  dosimeters, etc., is the only accurate  
means of determining if radioactive radiation is being given 
off. 

C-20. Military Aircraft Carrying Nuclear Weapons 

C-21. While most  mil i tary a i rc ra f t  will a t tempt  to re- 
turn  to a mil i tary airbase in case of emergency, this is 
sometimes impossible and landings are f requent ly  made at  
non-mili tary airports.  There are also many cases where  
"joint-use" a i rports  serve both the mil i tary and civil air- 
craf t  operations. For  these reasons it is advisable for  air- 
craf t  rescue and fire fighting crews to be familiar with the  
various types of mil i tary a i rcraf t  operat ing in the area. 
For  this purpose, t ra ining visits to promote knowledge of 
the special features  of mil i tary a i rc ra f t  at  nearby mil i tary 
installations are of value. Such liaison is encouraged by 
the military. 

C-22. Any person receiving information of a mil i tary 
a i rcraf t  accident should immediately notify the base opera- 
tions office at the nearest  mil i tary establishment giving all 
relevant information. Telephone numbers  of such mil i tary 
installations should be kept on hand at civil a i rpor t  and 
nearby municipal fire stations and in a i rpor t  control towers.  
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C-23. Care should be exercised by the rescue and fire 
fighting crews when approaching any mil i tary  a i rc ra f t  in- 
volved in fire. Armament ,  ejection seats, hazardous or other 
dangerous cargoes may present severe hazards during such 
operation (see Appendix B).  

C-24. The possibility of a nuclear contribution (atomic 
explosion) f rom the detonation of a nuclear weapon or 
warhead involved in a fire, inadvertent  release, or impact 
accident, is so small as to be practically non-existent. Safety 
features  and devices have been carefully designed and in- 
corporated in nuclear weapons and warheads  to make this 
assurance possible. The danger  f rom a nuclear weapon is 
associated with the high explosive (HE)  used plus radia- 
tion f rom the components. 

C-25. The presence of nuclear weapons in a i rc ra f t  gen- 
erally creates no greater  hazard than  does the presence of 
conventional high explosives. Most weapons do contain a 
high explosive which could detonate upon moderate to 
severe impact or when subject to fire. In fact, exposure to 
heat may make the high explosive more sensitive. In nuclear 
weapons the amount  of high explosive is considerably less 
than tha t  found in conventional high explosive bombs. 
Chemical and /o r  radiological hazards may exist dur ing and 
af te r  an accident or fire where a nuclear weapon is involved. 

C-26. Basically, the same techniques are used for  fight- 
ing a i rc ra f t  fires involving nuclear weapons as those in 
which conventional high explosive bombs are involved; spe- 
cial ext inguishing agents are not required to control and 
extinguish such fires. The brief length of t ime available to 
control or extinguish the fire, before an explosion might  be 
expected, is the only special factor  to be considered. 

a. Description. In general, nuclear weapons resemble 
conventional bombs in tha t  they are enclosed in a shell or 
casing tha t  is generally cylindrical in shape, with tail fins. 
The weapon or warhead casings are of various thickness 
and may or may not break up upon impact. Most weapons 
contain a conventional type of high explosive which may  
detonate upon moderate to severe impact or when subject 
to fire. The quant i ty  of high explosive involved in a deto- 
nation, if one occurs, may vary  f rom a small amount  to 
several hundred pounds and constitutes the major  hazard 
in such an accident. I f  the casing breaks upon impact, the 
exposed and unconfined pieces of high explosive can ignite 
and burn or may explode if stepped on or run over. Some 
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minor radiological hazards may exist regardless  of the type  
of weapon, if the weapon burns  or if detonation of high 
explosive occurs. 

b. Time Factors.  The length of t ime available to 
fight a fire involving nuclear weapons safely, depends 
largely upon the physical characteris t ics  of the weapon or 
warhead case, the  intensi ty of the fire and the proximity 
of the fire. Since weapon and warhead cases vary  in thick- 
ness, fire fighting "t ime fac tors"  range f rom three minutes  
to an indefinite period if the  fire-impact incident does not 
detonate the high explosive immediately. The t ime element 
for each type  of nuclear weapon and/or  component is an 
important  fac tor  in fighting these fires. As soon as fire 
envelops the weapon area these "t ime fac tors"  become 
effective. For  weapons or warheads  within a fire impact 
incident area, and subject  to extreme heat but  not enveloped 
in flames, a t ime factor  of fifteen minutes will apply;  if  the 
fire fighting t ime factor  is unknown to the fire fighters, the 
minimum time fac tor  should be observed. Military flight 
communications procedures normally provide for  notifica- 
tion of control towers  of pert inent  information regarding 
such time factors.  When a weapon or warhead has been in- 
volved in fire and the t ime factor  has expired, even though 
the fire has been extinguished or burned out, safe evacua- 
tion distances should be observed until the  arrival of author- 
ized Explosives Ordnance Disposal personnel. 

c. High Explosive Blast and Fragmentation. The 
radius of a weapon high explosive blast varies, depending 
on the amount  of high explosive which actually detonates;  
high explosive blast  f ragmenta t ion  distances for  these 
weapons range f rom a minimum radius of 400 ft. to a maxi- 
mum of 1000 ft. Personnel  within these areas  may  be se- 
riously injured f rom blast or f ragmenta t ion  upon detona- 
tion of the high explosive. These areas  and distances must  
be considered in evacuat ing fire fighting personnel and 
during the initial fire depar tment  approach to an accident 
where weapons have been enveloped in flames for  a period 
approximat ing or exceeding the weapon time factor  limita- 
tions. All except experienced fire fighting personnel should 
immediately evacuate to a minimum distance of 1500 feet  
for  protection against  blast or f ragmentat ion.  

d. Precautionary Measures. Under  no circumstances 
should any high explosive mater ial  f rom ruptured  weapons 
that have been exposed to fire (or any components tha t  
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have been scattered) be handled, stepped on, driven over, 
or disturbed in any manner. This material is extremely 
sensitive to minor detonations from shock or impact and 
may cause serious injury. Protective clothing and breath- 
ing apparatus (self-contained) must be worn during fire 
fighting operations to provide the fire fighter maximum pro- 
tection from any chemical or minor radiological hazards 
that may be present. Additional protection is afforded by 
fighting any fire from an upwind position. All exposed 
clothing, apparatus, and equipment used during a fire or 
impact incident where nuclear weapons or components 
have been involved, should be monitored for possible radio- 
logical contamination by specialized recovery personnel 
equipped for this purpose. 

e. Associated Hazards. 

(1) Radiological. In the event of a high explosive 
detonation or burning of a weapon, one has to concern him- 
self principally with Alpha-emitting contamination which 
is serious only when ingested. Other types of radiation, 
which are harmless at the low levels produced in a weapon, 
may be detected with the use of sensitive detection instru- 
ments. (The effect of this radiation may be likened to the 
effects of radiation emanating from a luminous dial wrist- 
watch.) Since Alpha-emitting particles are so fine that  
they are carried as smoke or dust from the burning or high 
explosive detonation of a nuclear weapon, some Alpha- 
emitting contamination may be expected in the immediate 
accident area and downwind. Although this material may 
present a minor radiation problem, danger from these par- 
ticles exists only when they are inhaled in significant 
amounts. Protection against highest expected Alpha levels 
from such burning or high explosive detonation incidents 
is afforded fire fighting personnel by the prescribed protec- 
tive clothing and breathing apparatus. 

(2) Fire. Hazards associated with the burning of 
nuclear weapons and components are generally the same as 
those presented by conventional high explosives. 

(3) Impact. Weapon or warheads may break up 
and the high explosive detonate from impact. Detonation 
and break-up is contingent to a large degree upon the 
characteristics of the weapon or warhead case, the impact 
velocity, and the location of aircraft  suspension devices. 
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(4) Sympathetic Detonation. Detonation of a wea- 
pon or warhead, by fire or by impact, is also likely to induce 
detonation (non-nuclear) of any other weapon or warhead 
in the open within a 50 to 300 foot radius of the incident 
area. 

(5) High Explosive Burning Characteristics. Flame 
and smoke characteristics of burning high explosives vary, 
and provide no specific pattern upon which to determine 
when the high explosive is about to detonate. Burning high 
explosives produce flames of various colors; they may be 
bright red, yellow, greenish-white or combinations of no 
predominant color. Some give off a white smoke, while 
others burn with no trace of smoke. 
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R A D I A T I O N  H A Z A R D  

MEr, AUTmS 

DATE .... 

Left 

An Atomic Energy Commission 
(USA) Radiation Symbol. The tag 
has a yellow background with the  
print ing purple in color. 

Below 

An Atomic Energy Commission 
(USA) Radioactive Materials  Sym- 
bol which is applied to packages 
containing mater ia ls  of this type. 
The tag has a yellow background 
with the pr int ing purple in color. 

R A D I O A C T I V E  

CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ISOTOPE . . . . . . . . . . . . . . .  t h  UFE . . . . . . . . .  

EST. MICROCURIES . . . . . . . . . . . . . . . . . . . . . .  

INSTRUMENT USED . . . . . . . . . . . . . . . . . . . . . . .  

READING ( M R / H R  CONTACT)  . . . . . . . . . . . . . . .  

D A T E  . o .  oo .o  o . o , - - . . . . * . ° ° . o . o a e m * . ~ e * *  

. . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  . 

. , . o . , , o . * . * . .  . . . . . . . . . . . . .  * = . .  . . . .  . o o ,  

SIGNED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IPg *:e~,.a 
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l u o T  r ~ a  u N ~ o  l u l  ~ m  s i r e s  ~s ~ , ~  w ~ C O ~ t M I  

RADIOACTIVE MATERIAL 
GROUP I Ir II 

Itl. IIf*~M ~ALL IIMAII ~ i MIII£I {~I 

NOT MOral THAN 40 U~"~S 
S~LL I l l  LOADED IN ON| 

B e l o w  
T h i s  labe l  is used  fo r  

Radioac t ive  M a t e r i a l s  
G r o u p  I I I * *  i n t e r n a -  
t i ona l ly .  It  is  d i a m o n d  
s h a p e d  4 i n c h e s  by 4 
inches ,  w i t h  b lue  pr int -  
ing  on  w h i t e .  

Above  
R a d i o a c t i v e  M a t e r i -  

a l s  for h a z a r d o u s  car-  
g o e s  s h i p p e d  by  a i r  u s e  
t h i s  S y m b o l  for  G r o u p  
I or  G r o u p  II  M a -  
t e r ia l s .  * T h e  l abe l  is di -  
a m o n d  s h a p e d  4 i n c h e s  
squa re ,  an d  h a s  r ed  
p r i n t i n g  on  a w h i t e  
l abe l .  T h e  u se  of t h i s  
S y m b o l  i s  i n t e r n a -  
t i o n a l .  

HANDLE ~ Y  

R A D I O A C T I V E  
, M A T E R I A L  , 

*Group I Radioactive Materials emit gamma rays only or both ganuna and 
electrically charged corpuscular rays. Group II  Radioactive Materials emit 
neutrons and either or both the types of radiation characteristic of Group I 
Materials. The external radiation emanating from shipping containers is re- 
quired to be maintained at  safe limits. The maximum allowable radiation from 
the surface of a container is 200 milliroentgens per hour. The Atomic Energy 
Commission reports tha t  95 per cent of the shipments have an exterior ra- 
diation level of 15 milliroentgens per hour or less. I t  is unlikely tha t  any haz- 
ard would exist where the shipping container is intact. 

**Group I I I  Radioactive Materials emit electrically charged corpuscular rays 
only; i.e., Alpha or Beta, etc., or any other tha t  is so shielded tha t  the gamma 
radiation at  the surface of the package does not exceed 10 milliroentgens for 
24 hours a t  any time during transportation. These materials present a radia- 
tion hazard only when the shipping container is broken or damaged. I t  is 
unlikely tha t  any hazard would exist where the shipping container is intact, 
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Appendix D 

Civil Aircraft Accident Investigation 

Dol0. Civil aircraft  accident investigation is normally 
conducted by a number of investigators interested in estab- 
lishing the probable cause. Federal or State governments 
are usually charged with the official responsibility but the 
operators, pilot groups, airport management, and others 
may be active in accident investigation work. Fire officials 
normally make their own investigation and most use the 
NFPA Aircraft  Fire Report form to guide them in their 
study of the fire factors involved (see NFPA No. 403 for 
reproduction of this form) and cooperating agencies send 
one copy of this form to the Association to aid in the inter- 
national study conducted by the NFPA in this field. 

D-U. It is the duty of firemen to extinguish fires and to 
protect property and life from fires. No person, including 
the owner of the property or any governmental regulatory 
authority, has the right to interfere with or hinder a fire- 
man in the performance of his duty and a fireman has the 
right to resort to any reasonable measures, including force, 
necessary to enable him to perform his duties as a fireman. 
In aircraft  accidents where investigation of cause is most 
important, efforts consistent with the duty described above 
may involve moving parts and operating controls. When 
this is done, firemen should be prepared to subsequently 
advise responsible investigative authorities of the actions 
they took in carrying out their rescue, fire control, or fire 
prevention responsibilities which may be of importance in 
the accident investigation work. 

D-12. In the United States, the Federal Aviation Act of 
1958, as amended, Title VII Aircraft  Accident Investiga- 
tion, states in Section 701 (d) : 

"Any civil aircraft, a ircraft  engine, propeller, or appliance 
affected by, or involved in, an accident in air commerce, shall be 
preserved in accordance with, and shall not be moved except in 
accordance with, regulations prescribed by the Board." 

The "Board" referred to is the Civil Aeronautics Board, 
Washington, D. C. The CAB's Safety Investigation Regula- 
tions, Part  320, Sections 320.15 through 320.17 read: 
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" P R E S E R V A T I O N  O F  W R E C K A G E  A N D  R E C O R D S .  A i r c r a f t  
w r e c k a g e  a n d  r eco rds  t h e r e o f  invo lved  in o r  p e r t a i n i n g  to  a n  a i r -  
c r a f t  a cc iden t  sha l l  be  p r e s e r v e d  for  t h e  B o a r d  by  t h e  o p e r a t o r . "  

" P R O H I B I T I O N  A G A I N S T  R E M O V I N G  OR D I S T U R B I N G  
W R E C K A G E  A N D  R E C O R D S .  A i r c r a f t  w r e c k a g e  or  r eco rds  
t h e r e o f  invo lved  in or  p e r t a i n i n g  to a n  a i r c r a f t  a cc iden t  sha l l  no t  
be  d i s t u r b e d  o r  r emoved ,  un less  specif ic  p e r m i s s i o n  is g r a n t e d  by  
a n  a u t h o r i z e d  r e p r e s e n t a t i v e  of t he  Civil A e r o n a u t i c s  Board ,  ex-  
cep t  w h e r e  n e c e s s a r y  (a)  to  give a s s i s t a n c e  to pe r s ons  i n j u r e d  o r  
t r a p p e d  the re in ,  (b)  to  p r o t e c t  such  w r e c k a g e  f r o m  f u r t h e r  se- 
r ious  damage ,  or  (c) to  p r o t e c t  t he  pub l ic  f r o m  in ju ry . "  

" R E C O R D I N G  O F  O R I G I N A L  P O S I T I O N  A N D  C O N D I T I O N  
O F  W R E C K A G E .  W h e n e v e r  w r e c k a g e  is m o v e d  in a c c o r d a n c e  
w i t h  t h e  p rov i s ions  of Sec t ion  320.16, p r i o r  to  t h e  r emova l ,  
s k e t c h e s  o r  p h o t o g r a p h s  sha l l  be  m a d e  of  t h e  o r ig ina l  pos i t ion  
a n d  cond i t i on  of t h e  w r e c k a g e  a n d  m a r k s  on  t h e  g round ,  a n d  a n y  
p e r t i n e n t  d a t a  w h i c h  c a n n o t  be  e f fec t ive ly  p h o t o g r a p h e d  sha l l  be  
recorded ,  un less  t h e  r e s u l t a n t  de lay  would  e n d a n g e r  t h e  l ives of  
pe r sons  i n j u r e d  o r  t r apped ,  o r  un less  e s sen t i a l  pub l ic  i n t e r e s t  c a n  
be  p r o t e c t e d  on ly  by  i m m e d i a t e  m o v e m e n t .  I n  a n y  event ,  move-  
m e n t  of t h e  w r e c k a g e  sha l l  be  so accompl i shed  as  to  e n t a i l  t h e  
m i n i m u m  poss ib le  d i s t u r b a n c e  the reof ,  a n d  sha l l  be  p r e s e r v e d  in  
a c c o r d a n c e  w i t h  t h e  p rov i s ions  of Sec t i on  320.15." 



APPENDIX E - -  AIRPORT FACILITIES - -  AIDS 4 0 2 - 6 7  

Appendix E 

Airport Facilities and Aids 

Fire stations at airports should be adequate to garage 
the vehicles provided and be located as described in Article 
100. Photographs included herein are representative fire 
stations in use at various civil airports and the selection of 
them is based strictly on having the photographs available 
as this Edition of NFPA No. 402 is being printed. In the 
U. S. the Federal Aviation Agency has issued Airport En- 
gineering Data Sheet (Item No. 32) on "Airport  Fire and 
Rescue Equipment Buildings Guide" which is available by 
writing that Agency, Airports Division, Washington 25, 
D.C. 

Part E-1. Typical Airport Fire Stations 

Courtesy Dept. of Industry and Commerce 

F i g u r e  E - I .  T h e  f i re  s t a t i o n  a t  S h a n n o n  is  a s ing le  s t o r y  c o n c r e t e  
s t r u c t u r e  c o n t a i n i n g  a g a r a g e ,  w a t c h  r o o m ,  w o r k s h o p ,  s t o r e s ,  offices, 
m e s s  r o o m ,  k i t c h e n  a n d  w a s h  r o o m .  T h e  g a r a g e ,  of  w h i c h  t h e  f loor  
s p a c e  is a p p r o x i m a t e l y  6,600 sq. f t . ,  c o n t a i n s  n ine  b a y s  e a c h  w i t h  
a s e p a r a t e  ex i t  f a c i n g  t h e  a i r f ie ld  so  t h a t  all  a p p l i a n c e s  c a n  be  

t u r n e d  o u t  in t h e  m i n i m u m  t ime .  

T h e r e  is  a n  o b s e r v a t i o n  t o w e r  r i s i n g  one  s t o r y  a b o v e  t h e  m a i n  
bu i ld ing  in w h i c h  t h e  w a t c h  r o o m  is  l oca t ed  a n d  f r o m  w h i c h  t h e r e  
is  a n  u n o b s t r u c t e d  v i e w  of  t h e  a i r p o r t  a n d  a p p r o a c h e s .  Al l  p a r t s  
of  t h e  s t a t i o n  a r e  c o n n e c t e d  b y  a n  i n t e r n a l  b r o a d c a s t i n g  s y s t e m  
w h i c h  m a y  be  o p e r a t e d  e i t h e r  f r o m  t h e  w a t c h  r o o m  o r  f r o m  t h e  
S t a t i o n  Off icer ' s  office. T h e r e  is d i r ec t  t e l e p h o n e  c o m m u n i c a t i o n  
b e t w e e n  t h e  w a t c h  r o o m  and  t h e  C o n t r o l  T o w e r  in  t h e  T e r m i n a l  
Bu i l d ing  w h i c h  is a b o u t  400 yds .  d i s t a n t .  T h e  f i re  a l a r m  in  t h e  
s t a t i o n  c a n  be  o p e r a t e d  f r o m  p o i n t s  ins ide  t h e  s t a t i o n  a n d  a l so  

f r o m  t h e  C o n t r o l  T o w e r .  
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Aerodrome F?re Service - -  A. ]. Kemsley 

F i g u r e  E-2 .  T h i s  i s  t h e  N o r t h  F i r e  S t a t i o n ,  c o m p l e t e d  in  Apr i l ,  1962 
a t  L o n d o n  ( H e a t h r o w )  A i r p o r t ,  o f  c o m p o s i t e  b r i c k  a n d  c o n c r e t e  
c o n s t r u c t i o n  t h e  a p p l i a n c e  b a y  a c c o m m o d a t e s  7 a p p l i a n c e s .  T h e  
w a t c h  r o o m  g i v e s  a n  e x c e l l e n t  v i e w  of  t h e  a i r f i e ld .  D o o r s  a r e  14 f t .  
h i g h ,  13 f t .  $ in.  w i d e  a n d  r e t r a c t i o n  o f  e a c h  d o o r  i s  a c h i e v e d  i n  14 
s e c o n d s  w i t h  c o n t r o l s  f o r  o p e r a t i n g  t h e  d o o r s  i n  t h e  w a t c h  r o o m  w i t h  
s e p a r a t e  c o n t r o l s  a t  e a c h  d o o r  o n  t h e  l e f t  h a n d  p i l l a r  o f  e a c h .  T h e y  
a r e  e l e c t r i c a l l y  o p e r a t e d  b u t  h a v e  m a n u a l  c o n t r o l s  in  c a s e  o f  t o t a l  
e l e c t r i c a l  f a i l u r e .  F o r  c o m p l e t e  d e t a i l s ,  s e e  N F P A  A v h t t i o n  B u l l e t i n  

No .  801. 

]. B. Gussett 

F i g u r e  E -3 .  T h e  f i re  s t a t i o n  a t  t h e  A t l a n t a  M u n i c i p a l  A i r p o r t  op-  
e r a t e d  a s  a n  i n t e g r a l  p a r t  o f  t h e  A t l a n t a  F i r e  D e p a r t m e n t .  T h e  
t o w e r  s h o w n  on  t h e  t o p  o f  t h e  A i r p o r t  F i r e  S t a t i o n  h a s  a f i r e m a n  
o n  a l e r t  d u t y  24 h o u r s  a d a y .  T h e  s t a t i o n  h a s  s l e e p i n g  a n d  e a t i n g  
a c c o m m o d a t i o n s  a n d  a c o n f e r e n c e  r o o m  u s e d  f o r  o n - t h e - j o b  t r a i n i n g .  


