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O f f i c i a l  N F P A  Definit ions 

Adopted Jan.  23, 1964. Where variances to these definitions are found, efforts to 
eliminate such conflicts are in process. 

SHALL is i n t e n d e d  to  i n d i c a t e  r e q u i r e m e n t s .  

SHOULD is i n t e n d e d  to  i n d i c a t e  r e c o m m e n d a t i o n s  o r  t h a t  w h i c h  is  a d v i s e d  
h u t  n o t  r equ i r ed .  

APPROVED m e a n s  a c c e p t a b l e  to  t he  a u t h o r i t y  h a v i n g  ju r i sd i c t ion .  T h e  N a t i o n a l  
F i re  P r o t e c t i o n  Assoc ia t ion  does  n o t  a p p r o v e ,  i n s p e c t  o r  ce r t i fy  a n y  i n s t a l l a t i ons ,  
p rocedures ,  e q u i p m e n t  o r  m a t e r i a l s  n o r  does  i t  a p p r o v e  or  e v a l u a t e  t e s t i n g  l a b o r a -  
tor ies .  I n  d e t e r m i n i n g  the  a c c e p t a b i l i t y  of i n s t a l l a t i ons  o r  p rocedu re s ,  e q u i p m e n t  
o r  ma te r i a l s ,  t h e  a u t h o r i t y  h a v i n g  j u r i sd i c t i on  m a y  base  a c c e p t a n c e  o n  c o m p l i a n c e  
w i t h  N F P A  or  o t h e r  a p p r o p r i a t e  s t a n d a r d s .  I n  t h e  a b s e n c e  of s u c h  s t a n d a r d s ,  
sa id  a u t h o r i t y  m a y  r equ i r e  ev idence  of p r o p e r  i n s t a l l a t i on ,  p r o c e d u r e  o r  use .  T h e  
a u t h o r i t y  h a v i n g  ju r i sd i c t i on  m a y  a lso  re fe r  to  t he  l i s t ings  or  l a b e l i n g  p r a c t i c e s  of 
n a t i o n a l l y  r ecogn ized  t e s t ing  l abo ra to r i e s ,*  i .e. ,  l a b o r a t o r i e s  qual i f ied  a n d  e q u i p p e d  
to  c o n d u c t  t he  n e c e s s a r y  tes ts ,  in  a pos i t i on  to  d e t e r m i n e  c o m p l i a n c e  w i th  a p -  
p r o p r i a t e  s t a n d a r d s  for  t he  c u r r e n t  p r o d u c t i o n  of l i s ted  i t ems ,  a n d  the  s a t i s f a c t o r y  
p e r f o r m a n c e  of s u c h  e q u i p m e n t  or  m a t e r i a l s  in  a c t u a l  u s a g e .  

*Among the laboratories nat ionanyrecognized by  the authorities having jurisdiction in 
the United States and Canada  are the Underwriters '  Laboratories, Inc., the Factory Mutual  
Engineering Division, the American Gas Association Laboratories, the Underwriters '  Labora- 
tories of Canada,  the Canadian Standards Association Testing Laboratories, and the Canadian 
Gas Association Approvals Division. 

LISTEn: E q u i p m e n t  o r  m a t e r i a l s  i n c l u d e d  in  a l i s t  p u b l i s h e d  b y  a n a t i o n a l l y  
r ecogn ized  t e s t ing  l a b o r a t o r y  t h a t  m a i n t a i n s  pe r iod ic  i n s p e c t i o n  of p r o d u c t i o n  of 
l i s ted  e q u i p m e n t  or  ma t e r i a l s ,  a n d  whose  l i s t ing  s t a t e s  e i t he r  t h a t  t h e  e q u i p m e n t  
o r  m a t e r i a l  m e e t s  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  o r  h a s  been  t e s t e d  a n d  f o u n d  
su i t ab l e  for  u se  in  a specif ied m a n n e r .  

LABEL~.D: E q u i p m e n t  o r  m a t e r i a l s  to  w h i c h  h a s  been  a t t a c h e d  a l abe l  of a 
n a t i o n a l l y  r ecogn ized  t e s t i ng  l a b o r a t o r y  t h a t  m a i n t a i n s  pe r iod ic  i n s p e c t i o n  of 
p r o d u c t i o n  of l abe l ed  e q u i p m e n t  o r  ma te r i a l s ,  a n d  b y  whose  l a b e l i n g  is i n d i c a t e d  
c o m p l i a n c e  w i t h  n a t i o n a l l y  r ecogn ized  s t a n d a r d s  o r  t h e  c o n d u c t  of t e s t s  to  d e t e r m i n e  
s u i t a b l e  u s a g e  in  a specif ied m a n n e r .  

AUTHORITY HAVING JURISDICTION: T h e  o r g a n i z a t i o n ,  office or  i n d i v i d u a l  re-  
spons ib le  for  " a p p r o v i n g "  e q u i p m e n t ,  a n  i n s t a l l a t i on ,  o r  a p r o c e d u r e .  

S t a t e m e n t  o n  N F P A  P r o c e d u r e s  
This material has been developed in the interest of safety to llfe and property under the 

published procedures of the National Fire Protection Association. These procedures are de- 
signed to assure the appointment of technically competent Committees having balanced 
representation from those vitally interested and active in the areas with which the Committees 
are concerned. These procedures provide tha t  all Committee recommendations shall be pub- 
lished prior to action on them by  the Association itself and tha t  following this publication these 
recommendations shall be presented for adoption to the Annual Meeting of the Association 
where anyone in attendance, member or not, may  present his views. While these procedures 
assure the highest degree of care, neither the National Fire Protection Association, its members, 
nor those participating in its activities accepts any  liability resulting from compliance or non- 
compliance with the provisions given herein, for any  restrictions imposed on materials or 
processes, or for the completeness of the text. 

Copyright and Republ ishing Rights  
T h i s  p u b l i c a t i o n  is  c o p y r i g h t e d  O b y  t h e  N a t i o n a l  F i re  P r o t e c t i o n  Asso-  

c ia t ion .  Pe rmi s s ion  is  g r a n t e d  to  r e p u b l i s h  in  full t h e  m a t e r i a l  he re in  in  laws,  
o rd inances ,  r egu la t ions ,  a d m i n i s t r a t i v e  o r d e r s  o r  s imi la r  d o c u m e n t s  i s sued  b y  
pub l i c  a u t h o r i t i e s .  All o t h e r s  des i r ing  pe rmiss ion  to  r e p r o d u c e  th i s  m a t e r i a l  in  
whole  o r  in  p a r t  shal l  c o n s u l t  t he  N a t i o n a l  F i re  P r o t e c t i o n  Assoc i a t i on .  
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This Recommended Practice, prepared by the NFPA Sectional Committee 
on Aircraft Rescue and Fire Fighting and submitted to the Association 
through the NFPA Committee on Aviation, was adopted by the Association 
at its 1969 Annual Meeting held May 12-16, in New York. This edition super- 
sedes all previous editions of NFPA No. 403. Because of the introduction 
of new extinguishing agents and a revised method of categorizing airport 
protection needs, the entire text was revised from the latest previous edition 
(1967). A change in title was also achieved to conform to accepted NFPA 
terminologies. 

Origin and Development of No. 403 
Committee work leading to the development of this recommended practice 

by the Association commenced in 1947 following a request from the Civil 
Aeronautics Board (U.S.A.) for information on what constituted "adequate" 
ground fire fighting equipment and personnel for airports served by air 
carrier aircraft. 

NFPA Committee work continued during 1948 and in 1949 the Association 
adopted a tentative text at its Annual Meeting held in San Francisco, Cali- 
fornia. In 1952 a revised text was submitted for adoption by the Association, 
an~i unanimously accepted. Since its original adoption, this text has been 
revised periodically with editions issued in 1954,. 1955, 1956, 1957, 1958, 
1959, 1960, 1961, 1962, 1965, 1966, 1967, and this current (1969) edition. 

In June, 1948, the International Civil Aviation Organization distributed 
ICAO Circular 4 - -  AN/3 which contained the recommendations on this sub- 
ject. In February 1955, the ICAO reproduced the 1954 editions of this text 
and NFPA No. 402 in ICAO Circular 41 - -AN/36.  These publications are 
now obsolete, During December 1956, the ICAO sponsored a meeting of a 
specially constituted international "Panel on Aircraft Rescue and Fire Fight- 
ing Services at Aerodromes" to develop "specifications or further guidance 
material" on the subject. 

Subsequent Panel Meetings were held in 1962 and 1968. The current 
recommendations of ICAO are contained in "Annex 14" (Aerodromes) to 
the Convention on International Civil Aviation (available from ICAO, Inter- 
national Aviation Building, 1080 University Street, Montreal 3, Quebec, 
Canada, and from their Regional Offices in France, Peru, Senegal, Thailand, 
and the United Arab Republic) in English, French, and Spanish editions. 
ICAO Aerodrome Manual, Part 5 (Equipment, Procedures, and Services), 

(Continued on Page 403-4) 
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Committee on Av ia t ion  

J e r o m e  L e d e r e r , t  Chairman, 
National Aeronautics and Space Administration, Code MY, 600 Independence Ave., S.W., 

Washington, D. C. 20546 

Harvey  L. H a n s b e r r y ,  Vice-Chairman, 
U. S. Dept.  of Transportat ion,  Federal Aviation Administration, NAFEC,  

Atlantic City, N. J. 08405 

G e o r g e  H.  T r y o n , t  Secretary, 
National Fire Protection Association, 60 Bat te rymareh  St., Boston, l~iass. 02110 

J .  C.  A b b o t t ,  British Overseas Airways Corp. 
C o m m a n d e r  G.  C. Bal l ,  Canadian Forces 

Headquarters .  
R.  E. Bre i l ing ,  Associated Aviation Under- 

writers. 
J .  J .  B r e n n e m a n ,  NFPA Sectional Com- 

mittee on Aircraft  Rescue and Fire Fight- 
ing. 

H.  L. Bu t l e r ,  Eastern Air Lines. 
N. L.  Chr la tof fe l ,  Unites Air Lines. 
W. F. C la rk ,  United States Aviation Un- 

derwriters. 
C.  W. C o n a w a y ,  Factory Insurance Assn. 
G .  T.  Cook,  U. S. Dept.  of the Air Force. 
P. M. F i t zge ra ld ,  Factory Mutual  Researeh 

Corporation, NFPA Sectional Committee 
on Aircraft  Hangars  and Airport  Facilities. 

J .  N. F u n k ,  The Boeing Company.  
W. Ha r r i s ,  Australian Dept.  of Civil Avi- 

ation. 
B. V. Hewes,  Air Line Pilots Assn. 

C. H o y d e n  LeRoy,j" National Transporta-  
tion Safety Board. 

J o h n  E. Lodge ,  Board of Trade: Ministry 
of Technology (United Kingdom). 

C.  M.  M l d d l e s w o r t h , t  U. S. Dept.  of Trans- 
portation, Federal Aviation Administra- 
tion (NAFEC). 

J .  A. O ' D o n n e l l ,  NFPA Sectional Commit-  
tee on Aircraft  Fuel Servicing. 

H . B .  P e t e r s o n ,  U. S. Naval  Research Labo- 
ratory.  

E. E. Reed ,  American Petroleum Institute.  
H .  F .  R o b e r t s ,  Fire Equipment  Manufac-  

turers  Assn. 
J o h n  H.  Sel lers ,  Chairman,  Sectional Com- 

mittee on Aircraft  Maintenance and 
Servicing. 

J o h n  T.  S t e p h a n ,  American Assn. of Air- 
por t  Executives. 

E. F.  Tab i sz ,  Underwriters '  Laboratories of 
Canada .  

A. E. Willey,  Fire Marshals  Assn. of North 
America. 

Alternates.  
Roscoe  L. Bell ,  U. S. Depar tment  of the 

Air Force. (Alternate to G. T. Cook.) 
W i l l i a m  L. Coll ier ,  International  Federa- 

tion of Air Line Pilots Assns. (Alternate 
to B. V. Hewes.) 

D. J .  McCaff rey ,  Fire Equipment  Manufac-  
turers Assn. (Alternate to H.  F. Roberts.) 

A. J .  M e r c u r i c ,  Fac tory  Insurance Assn. 
(Alternate to C. W. Conaway.) 

T h o m a s  X. Raf fe ty ,  American Assn. of 
Airport  Executives. (Alternate to John T. 
Stephan.) 

R i c h a r d  S o u t h e r s ,  American Petroleum 
Insti tute.  (Alternate to E. E. Reed.) 

G .  L.  T o p p i n ,  Underwriters '  Laboratories 
of Canada .  (Alternate to E. F. Tabisz.) 

Liaison Representatives.)" 
J .  G.  W.  Brown,  British European Airways 

(Corresponding Member).  
Al len W. Dal las ,  Air Transpor t  Association. 
S t a n l e y  G r e e n ,  Aerospace Technical Coun- 

cil, Aerospace Industries Assn. of America, 
Inc.  

W. A. M c G o w a n ,  National Aeronautics and 
Space Administration.  

R.  W.  O l d h a m ,  Ministry of Defence, Air 
Force Dept.  (United Kingdom). 

J o h n  A. Pope ,  National Business Aircraft  
Assn., Inc. 

A. F° R o b e r t s o n ,  National Bureau of Stand- 
ards. 

Dr .  R .  R.  S h a w ,  International  Air Transpor t  
Association. 

Ch ie f  of t h e  A e r o d r o m e s ,  A.G.A., Inter-  
national Civil Aviation Organization, 
Montreal,  P. Q., Canada.  

tNonvot ing 

• SCOPE: To promote fire safety during the operation, maintenance, servicint~ and storage of 
alr~rarft and m the operation of airports and associated functions. The Committee is a policy- 
maKm.g Steenng Committee of the NFPA Sectional Committees organized to handle specific 
~cnmcal  problems in the aviation field. Reports prepared by  the Sectional Committees are 
clrcmateu for letter ballot to the members of this Committee and the results reported to the 
Annual Meeting of the Association. 
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Sectional Committee on 
Aircraft Rescue and Fire Fighting 

J.  J .  B r e n n e m a n ,  Chairman, 
Fire Protection Engr., United Air Lines, Inc., P.O. Box 66100, Chicago, 111. 60666 

B. V. Hewes,  Vice Chairman, 
3581 N. Main St., College Park, Ga. 30022 (rep. Air Line Pilots Association) 

J .  C. Abbot t ,  British Overseas Airways 
Corp. 

Lt .  George  Augusto ,  Denver Fire Dept. 
Cdr.  G. C. Ball, Canadian Forces Head- 

quarters. 
Rober t  F. Byrus,  Beltsville, Md. 
Mar t in  P. Casey, Andrews Air Force Base. 
J o h n  Dando,  Fire Apparatus Mfrs. Division, 

Truck Body & Equipment Assn. 
Alfred W. DuBrul ,  U. S. Coast Guard. 
Francis  W. Flafig, Monroe County Airport. 
Frederick H. Flagg,  Port of New York Au- 

thority. 
J .  N. Funk ,  The Boeing Company. 
Harvey  L. H ansbe r ry  (ex-officio), U.S. 

Dept. of Transportation. 
R. A. Harley,  Dept. of Transport, Ottawa, 

Canada. 
G.  H. Hawes,  Jr . ,  Lockheed-Georgia Co. 
Don Heine,  Air Line Pilots Association. 
F rank lyn  P. Kellogg, Burke Lakefront 

Airport. 
R. M. Kidd, Canadian Air Line Pilots Assn. 
Chief Paul  Kowail,  Firemen's Training 

Center, Plainview, L. I., N. Y. 
K. R. Laidley, Fire Extinguisher Manufac- 

turing Institute of Canada. 

J e r o m e  LedererJ" (ex-officio), National 
Aeronautics and Space Administration. 

C. Hoyden  LeRoy, National Transporta- 
tion Safety Board. 

J o h n  E. Lodge, Board of Trade: Ministry 
of Technology, London, England. 

Bat t .  Ch ie f  A n t h o n y  V. McKaskle ,  Los 
Angeles Fire Dept. 

Wil l iam J.  MeNamar~ ,  U. S. Army Engi- 
neer Research & Development Labora- 
tories. 

J. A. O'Donnel l ,  American Airlines. 
J a m e s  O 'Regan ,  O'Regan-Gagliardo As- 

sociates. 
H. B. Peterson,  U. S. Naval Research 

Laboratory. 
H. F. Roberts ,  Fire Equipment Mfrs. Assn. 
S. Ha r ry  Rober tson,  Phoenix, Ariz. 
W. D. Rober tson,  Seattle-Tacoma Airport. 
Rober t  R. Rogers, Long Island MacArthur 

Airport. 
Ca~.t. Wi l l i am T.  Schmid t ,  South Bend 

r 1re Dept. 
J o h n  T.  S t ephan ,  American Assn. of 

Airport Executives. 
H.  R. Wesson, University Engineers, Inc. 
Mur ray  M. Whi te ,  Jr . ,  National Pilots As- 

sociation. 

tNonvoting 

Al te rna tes .  

J ack  Carroll ,  National Transportation 
Safety Board, U.S. Dept. of Transportation 
(Alternate to C. Hayden Le Roy) 

Wil l iam L. Collier, International Federa- 
tion of Air Line Pilots Assns. (Alternate 
to B. V. Hewes.) 

T.  L. Cowick, Dept. of Transport, Ottawa, 
Canada. (Alternate to R. A. Harley.) 

J o h n  M. Mobley, U.S. Dept. of Transpor- 
tation. (Alternate to Eric Thorsell.) 

T h o m a s  A. Raffety, American Assn. of 
Airport Executives. (Alternate to John T. 
Stephan.) 

Rober t  L. T ldmore ,  Fire Equipment Mfrs. 
Assn. (Alternate to H. F. Roberts.) 

Major  G. V. Torravi l le ,  Canadian Forces 
Headquarters. (Alternate to Cdr. G. C. 
Ball.) 

E. D. Zeratsky,  Fire Equipment Manufac- 
turers Assn. (Alternate to H. F. Roberts.) 

Continued on page 412-4 
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Liaison Repreaentative~. t 

Rober t  R. Burford~ 3M Company. 
George R. Cooper, Jr . ,  Walter Motor 

Truck of Canada, Ltd. 
J .  P. Dunne ,  O'ttare International Airport. 
R. W. French,  American LaFrance. 
Philip R. Hau~h t ,  Fire Control Engineer- 

ing Co. 
H. W. Mar rya t t ,  Australian Fire Protection 

Assn. 
J.  H. Math l son ,  International Civil Avi- 

ation Organization. 

~f Nonvoting 

D. N. Me ld rum,  National Foam System, 
Inc. 

A. F. Ratzer ,  Chemical Concentrates Corp. 
L. E. Rlvklnd,  Mearl Corporation. 
Eric Thorse l l ,  U. S. Dept. of Transportation. 
Marvin C. Tyler,  Wright-Patterson Air 

Force Base. 
H. V. Wi l l i amson ,  Cardox Division of 

Chemetron Corp. 
J.  H. Yankie ,  Walter Motor Truck Com- 

pany. 

SCOPE: TO develop fire safety recommendations for aircraft rescue and fire fighting with 
particular attention to the rescue problem coincident to fires following impacts. This Sectional 
Committee is responsible for specialized equipment, facilities and training procedures for air- 
port fire departments and guidance for handling aircraft emergencies by public fire services. 
This Sectional Committee reports to the Association through the Aviation Committee. 

Subcommittee No. 403 

Frederick H. Fla~g, Chairman 
Port of New York Authority, 111 Eighth Ave., New York, N.Y. 10011 

R. A. Harley,  Canadian Dept. of Transport. Eric R. Thorsel l ,  Federal Aviation Ad- 
Bart .  Chief  A n t h o n y  V. McKaskle ,  Los ministration (Liaison.) 

Angeles Fire Department. Mur ray  M. Whi te ,  Jr . ,  National Pilots 
J.  A. O 'Donnel ,  American Airlines. Association. 
Rober t  R. Ro~ers, Long Island MacArthur 

Airport. 

(Continued from Page 403-1) 

c o n t a i n s  a n  e x t e n s i v e  c h a p t e r  on  R e s c u e  a n d  F i r e  F i g h t i n g ,  a n d  a S u p p l e m e m  

on  A i r c r a f t  D a t a  for  F i r e  F i g h t i n g  a n d  R e s c u e  Crews .  P a r t  6 ( H e l i p o r t s )  
d i s c u s s e s  R e s c u e  a n d  F i r e  F i g h t i n g  as  p r a c t i c e d  in  t h e  U n i t e d  K i n g d o m  a n d  

U.S.A.  E a c h  of t h e s e  p u b l i c a t i o n s  is  a v a i l a b l e  in  t h e  s a m e  l a n g u a g e s  f r o m  
t h e  s a m e  source .  I n  a d d i t i o n ,  I C A O  h a s  p u b l i s h e d  a T r a i n i n g  M a n u a l  for  Aero-  

d r o m e  F i r e  S e r v i c e s  P e r s o n n e l  ( P a r t  16), a v a i l a b l e  for  50 c e n t s  p e r  copy .  
(See a l so  p a g e  4 0 3 - 5 8  he re in . )  
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Recommended Practice for 

Aircraft Rescue and Fire Fighting Services 
at Airports and Heliports* 

N F P A  No.  4 0 3  - -  1 9 6 9  

Article 100. Introduction 

110. Application 

111. This recommended practice applies to aircraft rescue and 
fire fighting services at airports and heliports; it does not include 
fire protection facilities for airport structures (i.e., hangars, 
shops, terminals, other airport buildings, etc.), although the 
equipment and manpower made available to perform these serv- 
ices might constitute valuable fire protection for such structures 
and their contents in many instances. Vehicles designed for air- 
craft rescue and fire fighting services are covered in the NFPA 
Standard for Aircraft Rescue and Fire Fighting Vehicles (No. 
414); their recommended use is outlined in NFPA Standard 
Operating Procedures, Aircraft Rescue and Fire Fighting (No. 
402); and methods for on-site testing of certain of these vehicles 
are given in the NFPA Standard for Evaluating Foam Fire 
Fighting Equipment on Aircraft Rescue and Fire Fighting Ve- 
hicles (No. 412). Any consideration given to the structural fire 
fighting capability of these vehicles may be only to the extent 
that any design features or equipment added do not detract from 
their primary purpose. 

112. Heliports designed exclusively for handling helicopter 
operations are generally limited in area and are separately evalu- 
ated as regards helicopter rescue and fire fighting services. For 
the purposes of this text, the term "heliport" shall include all 
areas exclusively used for helicopter operations, including such 
areas referred to as "helipads" and "helistops." Heliports may 
be located at ground level, on platforms constructed specifically 
for the purpose, or on the roofs of buildings. The degree of fire 
protection recommended depends on the size of the helicopters, 
the number of occupants, the maximum operational fuel load of 
the helicopters using the facility, personnel available for rescue 
and fire fighting purposes and the frequency of operations (see 
Paragraph 315 and Table 3). 

*See Appendix for a bibliography of other helpful information on aircraft 
rescue and fire fighting and airport  fire safety. 
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120. Type of Aircraf t  Operat ions  Safeguarded 

121. The threat of fire is ever present and may occur at any 
time when an aircraft is involved in either operational or serv- 
icing accidents. Experience has shown that severe problems of 
r e s c u e  a r e  e n c o u n t e r e d  w h e n  f i re  o c c u r s  i n c i d e n t  t o  o p e r a t i o n a l  
accidents. Fire is especially apt to occur immediately following 
ground impact in operational accidents (but may occur at any 
time during rescue operations) because of the nature of the air- 
craft fuel and lubricants used, rupture or damage to the fuel con- 
taining structures or associated plumbing, the latent heat of 
operating aircraft engines, exhaust flames and hot gases, the 
possibility of sparks being created through disturbance of elec- 
trical circ'uits or from friction, or the discharge of accumulated 
electrostatic charges at time of ground contact. The outstand- 
ing characteristic of aircraft fires is their tendency to reach lethal 
intensity within a very short time after outbreak. This not only 
handicaps rescue efforts but also presents a severe hazard to the 
lives of those involved in the accident and anyone attempting 
their rescue. 

122. All aircraft do not have identical crash impact fire 
dangers. Aircraft design features which tend to improve the  
"crashworthiness" of the aircraft must be considered. Oppor- 
tunities to assist in the rescue of aircraft occupants involved in 
an aircraft accident will vary with virtually everyaccident. In 
addition the opportunities for effective rescue will depend on the 
nature and extent of the impact injuries sustained by the occu- 
pants, the adequacy of the aircraft exit facilities available and 
in service, the extent of the fire conditions prevailing at the time 
rescue efforts are initiated, the availability of trained personnel 
and proper equipment to achieve the rescue and fire control mis- 
sion, and other factors. In addition, the aircraft rescue and fire 
fighting services provided at each airport will differ somewhat 
due to the types of aircraft operations, the extent of such op- 
erations, and other special factors. Each individual airport 
should consider the application of these recommendations 
to its own needs and increases made in the scale of protection 
where a fire protection engineering analysis justifies. The appli- 
cation of these recommendations to airports is thus subject to 
discriminating use, although experience has indicated that the 
recommendations contained herein will provide a reasonable 
degree of protection in most situations. 

130. Location of Accidents 
131. The possibility of aircraft accidents is constantly present 

throughout the extent of air routes. The accident potential is 
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greatest, l~owever, on the movement areas of airports or heli- 
ports and in their immediate vicinity due to the concentration of 
air traffic found in the described areas and the operational haz- 
ards associated with aircraft landings, takeoffs, and taxiing and 
the servicing of aircraft (fueling operations and aircraft main- 

'tenance). For this reason, the provision of special means to deal 
with incidents on and in the immediate vicinity of such move- 
ment areas is of primary importance. I t  is within such limits that 
there are the greatest opportunities of saving life and property. 

140. Nature  of R e c o m m e n d a t i o n s  

141. These recommendations give guidance on the amount 
and type  of services to provide a reasonable degree of aircraft 
rescue and fire fighting protection for aircraft operations at civil 
airports and heliports. The recommendations are based on pro- 
viding effective control of aircraft fires to achieve any needed 
rescue of personnel likely to be involved in "survivable" types 
of aircraft accidents and to provide a reasonable degree of mobile 
fire protection for airport ramp and movement areas. 

150. Adminis trat ive  Control  

151. Aircraft rescue and fire fighting on the movement area of 
an airport should be under the administrative control of airport 
management except where the aircraft rescue and fire fighting 
services at airports are organized as a part of a municipal (or 
similar regional) or a federal fire service and are thus under the 
direct administrative jurisdiction of the Chief of the municipal, 
regional, or federal Fire Department. Under the latter conditions 
close liaison with airport management is essential to integrate 
fire department and aircraft operations to assure effective and 
safe response of emergency equipment on the movement area 
of the airport. 

152. Where aircraft rescue and fire fighting services are not 
under the direct administrative jurisdiction of the Chief of a 
municipal, regional or federal fire service, airport management 
should exercise administrative control whether such management 
is a governmental agency, a private corporation or an individual, 
and irrespective of how the aircraft rescue and fire fighting serv- 
ices are financed and/or organized. Airport management should 
also have administrative duties in connection with aircraft rescue 
and fire fighting services within the reasonably accessible en- 
virons of the airport movement area where there is no conflict 
with" the administrative jurisdiction of suitably organized and 
equipped municipal, regional, or federal fire services. 
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153. Regardless of the administrative control of aircraft 
rescue and fire fighting services on the airport, a prearranged 
high degree of mutual aid (joint defense measures) is desirable 
between such services on airports and any municipal (or similar 
regional) fire or rescue agencies serving the environs of the air- 
port. An "area emergency plan" is desirable and airport man- 
agement should encourage and offer instruction to cooperating 
aircraft rescue and fire fighting. See Paragraph 221.c. of NFPA 
No. 402. 

154. The services of other available airport personnel not used 
for aircraft rescue and fire fighting should be utilized to perform 
specific duties during an emergency, such as: aircraft evacuation; 
scene security; first aid assistance; escort duty; transportation; 
etc.* These special crews should operate during an emergency 
under the direction of the officer in charge of the rescue and fire 
fighting services. Training should be under the direction of air- 
port management or the authority having administrative juris- 
diction of the aircraft rescue and fire fighting services. Insurance 
coverage for such personnel while assisting in emergencies should 
be considered in the planning. After evacuation and completion 
of fire and rescue operations, the operator is responsible for the 
security of the aircraft unless a legally appointed accident in- 
vestigation authority assumes responsibility. 

*See Standard Operating Procedures, Aircraft Rescue and Fire Fighting, 
NFPA No. 402. 
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Article 200. Basis for Recommendations on 
Extinguishing Agents 

210. Types of Extinguishing Agents 

211. In order to establish the types of extinguishing agents 
recommended for aircraft rescue and fire fighting, it is desirable to 
consider certain basic principles concerning the various agents 
available for the purpose. These are summarized in Paragraphs 
212 throug h 216. 

212. Water 
a. Water is recognized as the best cooling agent universally 

avai.lable for the control of fire and for personnel protection from 
heat but the ability of water to effect extinguishment is limited 
on large flammable liquid based fires of the type usually en- 
countered in accidents involving aircraft. Therefore, it is not 
recommended as the sole agent available for this type of fire 
fighting on airports. 

NOTE: See the NFPA Guide for Aircraft Rescue and Fire Fighting 
Techniques for Fire Departments Using Conventional Fire Apparatus 
and Equipment (No. 406M) where specialized equipment is not available. 

b. Water spray may be used effectively for the protection of 
trapped personnel in aircraft accidents involving fire and for 
the protection of rescue and fire fighting personnel from severe 
radiant heat conditions and its availability is therefore con- 
sidered desirable. 

c. The use of straight water streams discharged at high ve- 
locity is not considered desirable for aircraft rescue and fire fight- 
ing except where it is desired to "sweep" fuel spills from haz- 
ardous areas. 

d. Wetting agents added to water imlJrove its extinguishing 
efficiency on flammable liquid based fires but care must be 
exercised to assure compatibility if foam is a supplementary 
agent. 

213. Foam 
a. Foam is particularly suited for aircraft rescue and fire fight- 

ing because the basic ingredients, water and foam liquid con- 
centrate, can be carried in bulk to the scene of the accident and 
brought into operation with a minimum of delay. The most 
serious limitation of foam for aircraft rescue and fire fighting is 
the problem of quickly supplying large quantities of foam to the 
fire in a gentle manner so as to form an impervious fire-resistant 
blanket on large flammable liquid spills. The hazards of disrupt- 
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ing established foam blankets by turbulence, water precipitation, 
and heat baking can be overcome by firemen's training and the 
purchase of a good quality of the basic foam ingredient. Foams 
used for controlling aircraft fires involving fuel spills are pro- 
duced by the physical agitation of a mixture of water, air, and a 
foam-liquid concentrate. The foam produced should be able to 
c001 hot surfaces, flow over a burning liquid surface, and form a 

long-lasting, air-excluding blanket that seals off volatile flam- 
mable vapors from access to air or oxygen. Good quality foam 
should be homogeneous, resisting disruption due to wind and 
draft or heat and flame attack. I t  should be capable of resealing 
in the event of mechanical rupture of an established blanket. 

b. There are three major types of. foam-liquid concentrates 
now used for aircraft rescue and fire fighting, namely 

(1). Pro te in -F0am Concentrates :  These concentrates 
consist primarily of products from a protein hydrolysate, plus 
stabilizing additives and inhibitors to protect against freezing, to 
prevent corrosion of equipment and containers, to resist bacterial 
decomposition, to control viscosity, and to otherwise assure 
readiness for use under emergency conditions. Current formula - 
tions are used at recommended nominal concentrations of 3 percent 
and 6 percent of the water discharge. Both types can be used to 
produce a suitable mechanical foam but the manufacturer of the 
foam-making equipment should be consulted as to the correct 
concentrate to be used in any particular system (the proportioners 
installed must be properly designed and/or set for the concen- 
trate being used). Mixing foam liquids of different types or dif- 
ferent manufacture should not be done unless it is established that 
they are completely interchangeable [see Paragraphs 213.b.(2) 
and (3)]. Some foam liquid concentrates produce a dry-chem- 
ical-compatible foam. 

(2). A q u e o u s - F i l m - F o r m i n g - F o a m  (AFFF) Concen-  
trate*. This concentrate consists of a fluorinated surfactant 
with a foam stablizer which is diluted with fresh water in a 6 
percent solution. (For use with salt water, consult the agent 
manufacturer.) The temperature of the AFFF concentrate must 
be above 32°F. when used, as otherwise the material may be- 
come more viscous and this could adversely affect proportioning. 

*AFFF has been frequently referred to as "Light W~ter" in the trade. 
The term "Light Water" is a registered trade name of one manufacturer 
of the agent in the U.S.A. 
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The foam formed acts both as a barrier to exclude air or oxygen 
and to develop an aqueous film on the fuel surface capable of 
suppressing the evolution of fuel vapors. The foam blanket  
produced should be of such thickness as to be visible before 
fire fighters place reliance on its permanency as a vapor  sup- 
pressant. A F F F  concentrates meeting U.S. Mili tary Specifica- 
tion MIL-F-23905B(AS), dated 25 April 1967,** have been 
found to be satisfactory for extinguishing fires involving air- 
craft fuels. A F F F  concentrates are normally used in conven- 
tional foam-making devices suitable for producing protein foams 
as described in Paragraph 213.b.(1), but  converting protein- 
foam-producing equipment  for use with A F F F  concentrates 
should not be accomplished without consultation with the 
manufacturer  of the protein-foam equipment  and a thorough 
flushing of the foam tank and complete system. Vehicles using 
in-line compressed air systems may require modifications. The 
foam produced with A F F F  concentrate is dry-chemical-com- 
patible and thus is suitable for combiried use with dry  chemicals. 
Protein and fluoroprotein foam concentrates and A F F F  con- 
centrates are incompatible and should not be mixed, al though 
foams separately generated with these concentrates are com- 
patible and can be applied to a fire in sequence or simulta- 
neously. There is not sufficient da ta  available at  the present 
time to make a compar ison between the foams developed by the 
use of A F F F  concentrates and protein-based concentrates in 
relation to the homogeneity of the foam blanket, its resistance 
to disruption due to wind and draft  or heat and flame attack, 
and its ability to reseal in event  of mechanical rupture of the 
established film on the fuel surface. Until experience with the 
A F F F  concentrate is accumulated in actual fire fighting opera- 
tions, it is recommended that  equal quantities of the A F F F  
concentrate be provided as are specified for protein-foams in 
Tables 1B and 2B. 

(3). F l u o r o p r o t e i n - F o a m - C o n c e n t r a t e s .  These con- 
eentrates  are very  similar to protein-foam concentrates as 
described in Paragraph 213.b.(1) with a synthetic fluorinated 
surfactants additive. They  form an air-excluding foam blanket  
and may also deposit a vaporization-inhibiting film on the 
surface of a liquid fuel. These concentrates are used at  recom- 
mended nominal  concentrations of 3 percent and 6 percent of 
the water discharge. Both types can be used to produce a suitable 
mechanical foam, but  the manufacturer  of the foam-making equip- 
ment  should be consulted as to the correct concentrate to be 
**Available from Navy Forms & Publications Center, 5801 Tabor Avenue, 
Philadelphia, Pa. 19120. 
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used in any particular system (the proportioners installed must 
be properly designed and/or set for the concentrate being used). 
Mixing foam liquid concentrates of different types or different 
manufacture should not be done unless it is established that 
they are completely.interchangeable (see Paragraphs 213.b.(1) 
and 213.b.(2)). Compatibility of the foams produced using 
fluoroprotein-foam concentrates with any dry chemical agent 
programmed for use on a fire in sequence or simultaneously 
should be established by test. 

¢. Foam may be produced in a number of ways. The methods 
of foam production selected should be carefully weighed consider- 
ing the techniques of employment best suited to the equipment 
concerned, the rates and patterns of discharge desired and the 
manpower needed to properly dispense the foam capabilities of 
the vehicles. The principal methods of foam production are: 

(1). NOZZLE ASPIRATING SYSTEMS. Foam is produced by 
pumping a proportioned solution of water and foam liquid con- 
centrate under high pressure into a specialized discharge ap- 
pliance or nozzle which draws in atmospheric air and mixes it 
with the solution. Various devices are used to shape the dis- 
charge pattern between a straight stream and a spray. 

(2). IN-LINE FOAM PUMP SYSTEMS. A proportioned solu- 
tion of water and foam liquid concentrate is injected at atmos- 
pheric or higher pressure into a positive displacement type pump 
which sucks in atmospheric air and mixes it with the solution to 
generate foam. The foam is formed in the discharge piping as in 
the in-line compressed air systems. Nozzles serve only to dis- 
tribute the foam in various patterns. 

(3). IN-LINE COMPRESSED AIR SYSTEMS. Air  unde r  pres- 
sure is injected into the proportioned solution of water and foam 
liquid concentrate where it is mixed with the solution to form 
foam within the system piping. The air is supplied by a com- 
.pressor on the vehicle. Nozzles serve only to distribute the foam 
in various patterns. 

d. Foam is currently applied in two principal pattern con- 
figurations - -  solid stream and dispersed patterns. Normally 
both methods of application are available'using variable nozzles. 
Training and experience will determine the best method of ap- 
plication under a given set of circumstances. Foam when dis- 
persed in wide, uniformly dispersed patterns (sometimes called 
"fog-foam") is used principally for direct application to a large 
area of burning fuel or while securing the rescue area. I t  falls 
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very gently on the surface, giving radiation protection to the fire 
fighter and cooling and smothering the fire in a short time. Solid 
streams of foam are used principally for fire situations requiring 
long distance reach or where the foam may be deflected from a 
solid barrier to facilitate gentle application. Solid stream foam 
is not recommended for close-in rescue operations. 

e. The quality of water used in making foam may affect foam 
performance. Locally available water may require adjustment of 
the proportioning device to achieve optimum foam quality. No 
corrosion inhibitors, freezing point depressants or any other ad- 
ditives should be used in the water supply without prior con- 
sultation and approval of the foam liquid concentrate manu- 
facturer. 

f. Where foam and dry chemical are used as supplementary 
agents, it is important to establish that the two agents are 
reasonably compatible when used simultaneously (e.g., that the 
foam qualifies as dry chemical-compatible and that the dry 
chemical is foam-compatible). 

214. Carbon Dioxide 

a. Carbon dioxide provides a means of quickly "knocking 
down" flammable liquid fires when applied at a proper rate and in 
sufficient quantity. I t  has excellent flooding characteristics and 
penetrates to otherwise inaccessible areas. I t  leaves no residue. 
As atmospheric conditions (particularly wind direction and ve- 
locity) may interfere with the smothering effect of carbon dioxide 
and as the cooling effect may not always be sufficient to prevent 
reignition of flammable vapors by hot or burning materials, 
a supplementary cooling and blanketing agent (foam or water) 
is normally necessary. Fireman's training has a great influence 
on the effective use of carbon dioxide. When liquid carbon dioxide 
is discharged to the atmosphere a portion is converted to "dry 
ice" at minus 110 ° F. 

b. The following subparagraphs define "high pressure" and 
"low pressure" carbon dioxide: 

(1). "High pressure" carbon dioxide is carbon dioxide 
stored in pressure containers at atmospheric temperatures. At 
70 ° F. the pressure in this type of storage is 850 pounds per 
square inch. On airports, "high pressure" carbon dioxide is 
preferably limited to portable extinguishers and small cylinder 
systems used for standby protection on ramps and flight lines. 
The use of "high pressure" carbon dioxide cylinders manifolded 
together has not proved to be as effective for aircraft rescue and 
fire fighting work as "low pressure" equipment. 
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(2). "Low pressure" carbon dioxide is carbon dioxide stored 
in an insulated pressure container at controlled low temperatures, 
usually at 0 ° F. At this temperature the pressure in this type of 
storage is 300 pounds per square inch. Low pressure is used 
where large storage capacity and high discharge rates are re- 
quired, as in aircraft rescue and fire fighting operations. The lower 
liquid temperature and higher discharge rate combine to produce 
greater cooling effect and longer reach. 

¢. Carbon dioxide is normally used in aircraft rescue and fire 
fighting service in one of the following ways: 

(1). When foam is the principal agent, carbon dioxide, 
preferably "low pressure," is employed as a supplementary agent, 
either initially (before foam is applied) when the fires are in their 
incipient stages, or, subsequently to control or extinguish fires 
in concealed or inaccessible locations or to check "running" fires. 

(2). As a combined agent with foam, "low pressure" carbon 
dioxide is applied in large quantities (1,000 lbs. or more) at a 
minimum discharge rate of 1,000 lbs. per minute. Table 1B in- 
dicates that "low pressure" carbon dioxide may be used in lieu 
of foam-compatible dry chemical to effect the quickest fire con- 
trol or extinguishment with foam as the principal agent. Quanti- 
tatively, two pounds of "low pressure" carbon dioxide should be 
provided for every one pound of foam-compatible dry chemical 
recommended in the Table. 

215. Dry Chemicals  

a. There are a number of chemical compounds offered on a 
proprietary basis which are referred to as "dry chemical" fire 
extinguishing agents. Historically, sodium bicarbonate based 
compounds were initially so described, but in recent years a num- 
ber of other chemicals have been tested and found as, or more 
effective (e.g., potassium-bicarbonate base, potassium-chloride 
base, monoammonium-phosphate base, etc.). Such chemicals 
have proven effective as a means of quickly "knocking-down" 
flammable liquid fires when applied with the proper technique 
at an adequate rate and in sufficient quantity. They have good 
"flooding" characteristics and can penetrate to otherwise inac- 
cessible areas. They have good shielding effects against radiant 
heat and good range under normal outdoor conditions. How- 
ever, particularly during rescue operations, it is necessary to 
guard against the reignition of flammable vapors. The perma- 
nency of extinguishment with dry chemical may also be affected 
by atmospheric conditions, particularly where air currents or 
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wind conditions are adverse, but firemen's training has a great 
influence on this contingency. 

b. Dry chemicals as currently used in aircraft rescue and fire 
fighting service may be employed in one of the following ways: 

(1). When foam is the principal agent utilized, regular 
(meaning not necessarily foam-compatible) dry chemicals are 
employed as a supplementary medium (usually in relatively small 
quantities) before the foam is applied and when the fires are in 
their incipient stages. Regular dry chemical may also be used 
subsequently to control or extinguish fires in concealed or inac- 
cessible locations, or to check "running" fires where foam is not 
being used simultaneously. Care must be taken when using 
regular dry chemical in conjunction with foam to avoid del- 
eterious effects on the foam and somewhat greater quantities of 
foam may be needed to overcome the tendency of the foam to 
breakdown due to the admixture. Foam-compatible dry chemi- 
cals are now available and have been "listed" by nationally 
recognized fire testing laboratories. Foam-liquid concentrates 
"listed" by these same laboratories are tested to assure they will 
meet these compatibility features. I t  is thus important that 
where foam is used and dry chemical is to be employed as a com- 
panion agent simultaneously, only "listed" foam-compatible dry 
chemical be used. 

(2). Some limited use has been made of large quantities of 
dry chemicals (quantities of over 1,000 lbs.) discharging the 
agent through turrets at rates of 1,000 pounds per minute or 
more, but experience to date has not established this technique 
or the equipment requirements. 

216. Other  Agents :  Several vaporizing liquid extinguishing 
agents effective on flammable liquid fires under proper conditions 
have been used and others have been proposed for aircraft 
rescue and fire fighting but inadequate technical data prevents 
making any positive recommendations on their use up to this 
time. Where it is deemed advisable to use vaporizing liquid 
extinguishing agents care should be taken to assure that any 
toxic vapors produced will not constitute a hazard during 
rescue operations. 

217. Summary on Agents 
a. The information given in Paragraphs 212-216 indicates 

that no single agent has all the qualities needed to accomplish 
speedy and permanent extinguishment of all aircraft fires. Foam, 
applied as discussed in Paragraph 2i3.d. is, however, the most 
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effective medium found to date and is therefore the principal ex- 
tinguishing agent upon which reliance is placed for this service. 
For further recommendations, see Article 300. 

b. The type ahd quantities of extinguishing media suggested 
in Tables 1B, 2B, and 3 are based on the conclusions indicated 
in Paragraph 217.a., except for airports in Categories A, B, 
and C in Table 2B and Heliport category H-1 (Table 3). 

220. Magnesium Fire Control 
221. The presence of magnesium alloys in aircraft structures 

introduces an additional problem to fire extinguishment in cases 
where this metal becomes involved in an aircraft fire. None of 
the agents available for this application (see Paragraphs 212- 
216) is capable of securing positive extinguishment of burning 
magnesium under all conditions and experience proves that a 
definite reignition hazard to flammable liquid vapors exists from 
burning magnesium following almost complete control over other 
ignited materials. The only practical methods of overcoming this 
difficulty are: (1) by the removal of the magnesium from the 
fire area where accessible and identifiable; (2) by the localized 
application of special magnesium extinguishing agents or cover- 
ing with sand or dirt; (3) by cooling with water or foam (this 
process liable to temporarily intensify flame spread until the 
application is sufficient to produce the degree of cooling required); 
or (4) by blanketing the exposed flammable liquids with foam 
and allowing the magnesium to burn itself out. 

222. The form and mass of magnesium in normal airframe 
components of conventional aircraft is such that ignition does 
not normally occur until it has been subjected to considerable 
flame exposure (as from a fire involving aviation fuels or ordinary 
combustibles). This fact indicates that the problems with mag- 
nesium fire control on such aircraft normally occur following, 
rather than preceding, rescue opportunities. Exceptions include 
thin forms of magnesium frequently employed in rotary air- 
craft airframes, powerplant magnesium components which may 
be ignited by powerplaiit fires, and magnesium wheels or landing 
gear components which may be ignited following friction heating 
or brake fires. 

223. Magnesium fires attacked in their incipient stages may 
be controlled under some conditions by the application of special 
magnesium fire extinguishing agents as indicated in Paragraph 
221 but generally where a mass of magnesium becomes involved 
the application of large volumes of coarse water streams provides 
the best ultimate control method. Attacking magnesium fires 
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this way, however, is undesirable where the primary fire control 
technique is with foam as the coarse water streams would have 
the effect of breaking down foam blankets in the area. Thus 
volume application of foam is indicated during the critical period 
when flammable liquid spills present the primary hazard, with 
the aim to so cover exposed flammable liquid spills to prevent or 
eliminate their vapor hazard. Following completion of rescue 
and all possible salvage, it is, however, frequently advisable to 
apply coarse water streams to still-burning magnesium com- 
ponents even if the immediate result might be a localized in- 
tensification of flame and considerable sparking. In this con- 
nection it is sometimes feasible to segregate burning magnesium 
components from the main fuel spill area with shovels or cranes 
to permit separate fire control treatment of this material. 
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Article 300. Recommendations for Protection of 
Aircraft Operations at Airports and Heliports 

310. Protection for Aircraft Operations 

311. Basis for Recommendations 

a. These recommendations are based on the overall length of 
the type of aircraft for which protection is being provided, the 
breadth of the evacuation corridor considered potentially neces- 
sary for the rescue" of the aircraft occupants, and the related 
number of passenger seats in the type aircraft in service. The 
length of the aircraft and the evacuation corridor form the 
"critical area" within which fire should be extinguished or con- 
trolled to secure effective rescues. This "critical area" will re- 
quire an amount of foaming agent in direct proportion to the 
size of the area. Since the breadth of the fuselage varies little 
in proportion to length and the fire-proximity limits for personal 
safety remains nearly constant, the breadth of the "critical 
area" for all .aircraft has been fixed at 100 feet. The time re- 
quired to maintain control of a fire within the "critical area" 
(assuming complete extinguishment is not achieved) normally 
relates to the time required for evacuation. While most a i r  
carrier type aircraft are provided with exit facilities designed to 
permit evacuation within 90 seconds under simulated emergency 
conditions, the passenger load factor is considered relevant to 
the rescue times required. Such factors as the attitude of the 
aircraft following ground impact, injuries to the occupants, and 
shock and panic (or negative-panic) can lengthen the evacuation 
time, and these factors influence extinguishing agent require- 
ments. 

b. The recommended quantities of extinguishing agent shown 
in Tables 1B and 2B are the total supply. This quantity has been 
derived by adding the quantity needed to obtain initial extin- 
guishment in the "critical area" to the quantity needed to main- 
rain a safe environment in this area once secured. The initial 
attack is predicated upon high rates of discharge normally ob- 
tainable only through the use of turret streams of foam. Main- 
taining this area is frequently accomplished by the use of hand- 

l i n e  applications of foam, at much reduced rates, and supple- 
mentary agents. 
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Table  1. Protect ion  of  Operat ions  at  Airports Used by 
Air Carrier Type Aircraft 

Table  1A - -  Airport Indexes by Air Carrier Type Aircraft 

Aircraft 
Length 
(Note  l)  

Up  to 70 ft. 

70 to 90 ft .  

9 0 t o 1 1 5  ft. 

115 to 155 ft .  

1 5 5 t o 1 9 0  ft .  

Airport Indexes (see Table 1B) 

Passenger Seats (Note  2) 

36-60 61-150 Over 150 U p  t o  35 

3 4 

190 to 310 ft. - - 6 6 

NOTE 1. Aircraf t  l eng ths  m e a n s  to ta l  overal l  fuselage l eng th  of the  aircraft 
- -  see Tab l e  1C. 

NOTE 2. Pas senge r  sea ts  m e a n  t he  n u m b e r  of sea t s  p rov ided  in t he  aircraft 
to be  p ro tec ted  - -  see Tab le  1C. 

312. Airports Used by Air Carrier Type  Aircraft 

a. Protection of operations at airports used by air carrier 
type aircraft are given in Table 1. Table 1A indexes airports 
according to type of aircraft to be protected (using aircraft length 
and passenger seats as criteria). Table 1B gives minimum 
amounts of extinguishing agents to be available at airports for 

~ each established airport index. Table 1C lists representative air- 
craft lengths and passenger capacities as a matter of convenience 
to users of Table 1A. 

b. Determination of the largest aircraft to be protected should 
be made by the authority having jurisdiction. In making this 
determination, consideration may be given to frequency of 
operation, to probable future expansion of traffic, and the intro- 
duction of larger aircraft. 
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T a b l e  I B  - -  R e c o m m e n d e d  A m o u n t s  of  E x t i n g u i s h i n g  
A g e n t s  b y  A i r p o r t  I n d e x e s  

AIRPORT 
INDEXES 

(See 
Table 1A) 

1 
(Note 1) 

L i g h t  R e s c u e  Vehic le s  

DRY CHEMICAL 
(Note 2) 

Application 
Rates 

L b s .  L b s . / M i n .  

300 300 

300 300 

500 500 

500 500 

1,000 500 

1,000 5O0 

Fire  F i g h t i n g  
& T a n k  Vehic l e s  

WATER FOR FOAM 
PRODUCTION 

(Note 3) 

Application 
R a t e s  

Gal. (U.S.) (GPM) 

500 250 

1,500 750 

3,000 1,500 

5,000 1,500 

7,500 2,000 

I0,000 2,500 

FOAM 
CONCEN- 

TRATE 
(No~ 4) 

Gal. (U.S.~ 

60 

180 

360 

600 

900 

1,200 

NOTE 1. At Index 1 Airports, a combined agent vehicle (see Part E of 
NFPA No. 414) may be used in lieu of a Light Rescue Vehicle (see Part C of 
NFPA No. 414) and a Major Fire Fighting Vehicle (Part B of NFPA No. 414.) 

NOTE 2. Approved foam-compatible types; alternate use is authorized of 
"low-pressure" carbon dioxide [see Paragraphs 214.c.(2)and 314.a]. The ap- 
plication rates are the design minimum rates of discharge from all available 
discharge nozzles. 

NOTE 3. Water for foam production predicates use of protein foam, fluoro- 
protein foam, or an aqueous-film-formlng foam (AFFF) on an equal basis 
through appropriate proportioning equipment. The gallons of water specified 
should be on at least two fire fighting vehicles (for the reasons indicated in 
Paragraph 412) for Indexes 3 through 6. The fire control efficiency of each fire 
fighting vehicle (designed in accordance with NFPA No. 414) is generally pro- 
portional to the foam-producing capacity of the unit and the rates of foam 
discharge available. It  is according])" recommended that the water specified 
should be placed on fire fighting vehicles; three ~allons of water carriedon the 
fire fighting vehicles may be considered the eqmvalent of four gallons carried 
on tank vehicles (see Section 430). The concept is based on the full use of all 
available discharge facilities on each fire fighting vehicle for two minutes under 
severe fire conditions; in Airport Indexes 4 through 6, the extra water specified 
provides for longer supplemental fire control by available vehicles (see Note 4). 
The design minimum application rates are in gallons of water (not expanded 
foam) from all available discharge nozzles (see Paragraph 314.b.). 

NOTE 4. The minimum quantities of foam concentrate recommended should 
be carried on the fire fighting vehicle(s) and are twice the quantities required 
for the minimum water gallonaffes specified (to permit continued operation if 

- - d the vehicle(s) is (are) refilled with water once). The quantities given are base 
on 6 percent concentrates; adjustments may be made for 3%concentrates. 
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Table 1 C -  Air Carrier Type A ircra f t -  Fuselage Length 
and Passenger Capacities 

L e n g t h  of  Pas senger  
F u s e l a g e  C a p a c i t i e s  

T y p e  Aircraf t  (Overall)  ( M a x i m u m )  

HP137 Jets t ream 47'1" 18 
Hawker Siddeley 125 ~ 47'5" 12 
Nord 262 63'3" 26 
DC3 64'6" 32 

Hawker Siddeley 748 67'0" 58 
Mart in  4-0-4  74'7" 44 
Handley Page Herald 75'6" 56 
F27 Friendship 200 77'2" 52 
Convair 340 79'2" 44 
Convair 600/640 81'5" 56 
Convair.440 81'6" 52 
Convair 580 81'6" 56 
F227 B 83'1" 58 
Viscount 85'8" 73 
NAMC VS-11A 86'3" 60 

Fokker F-28 Fellowship 89'11" 65 
BAC 1-11 (200 and 400 Series) 93'6" 89 
DC4 93'11" 75 
B737-100 94'0" 101 
L49/649/749 95'2" 88 
B737-200 1 0 0 ' 0 "  113 
Tupolev TU-124V 100'4" 56 
DC9-20 104'5" 90 
Electra 104'7" 98 
SUD Caravelle 105'0" 94 
BAC 1-11 Stretch (500 Series) 107'0" 109 
SUD Super Caravelle 108'4" 104 
DC7-7B 108'11 "' 8 2  

DC7C 112'3" 99 
L1049 113'7" 89 
Hawker Siddeley Tr ident  2E 114'9" 132 

L1649 116'1" 99 
Ilyushin IL-18D 117'10" 122 
Comet 4C 118'0" 102 
DC9-30 119'4" 115 
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T a b l e  1C - -  Air Carr ier  T y p e  A i r c r a f t  ( C o n t i n u e d )  

Length of 
Fuselage 

Type  A i r c r a f t  (Overall)  

Vanguard 122'10" 139 
Bri t tania  124'4" 94 
DC9-40 125'7" 125 
CV880 129'4" 110 
Hawker Siddeley Tr ident  3B 131'2" 152 
B727-i00 133'3" 119 
B720 136'2" 144 
CV990 139'5" 139 
B707-100-200 144'6" 159 
DC8 150'9" 159 
B707-300 152'11" 189 
B727-200 153'2" 170. 

Tupolev TU-154 157'2" 164 
DC8-62 157'5" 179 
Super VC10 171'8" 174 
A-300 Airbus 176'11" 345 
L1011 177'2" 345 
DC10 179'8" 334 
DC8-61/63 187'5" 259 

BAC/SUD Concorde 193'0" 144 
B747 231'4" 490 
C-5A 246'0" 844 
Boeing SST 306'0" 350 

Passenger 
Capacities 
(Maximum 

313. Airports  Used by  Genera l  Aviat ion Type  Aircraf t  

a. Airports utilized for general aviation type aircraft, having 
no air carrier operations other than air taxi services, should use 
Table 2 to determine the suggested degree of protection for air- 
craft operations on those airports. 

b. At general aviation airports and at private airports serving 
industrial and commercial interests, where executive or charter 
aircraft of the four-engine (reciprocating) or twin-engine (tur- 
bine) types are accommodated at a frequency of 150 monthly 
movements or more, the minimum protection provided should 
be at least to the scale of Index 3 of Table 1. 
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Table 2. Protection of Operations at Airports Used by 
General Aviation Type Aircraft 

Table 2A - -  Airport Categories 
by General Aviation Type Aircraft 

Aircraf t  
L e n g t h  
(Note 1) 

Up to 30 ft. 

30 to 40 ft. 

40 to 50 ft. 

50 ft. plus 

Airport  Catego r i e s  (see Table 2B) 

P a s s e n g e r  Sea t s  (Note 2) 

Up to  6 6 to  12 

B 

C C 

C D 

- -  E 

Over  12 

Category " A "  - -  unat tended airstrip. 

NOTE 1. Aircraft  length means total  overall fltselage length of the aircraft 
- -  see Table 2C. 

NOTE 2. Passenger seats means the number  of seats provided in the air- 
craft to be protected - -  see Table 2C. 

Table 2B -= Recommended Amounts  of Extinguishing 
Agents by Airport Categories 

A I R P O R T  
CATE- 

G O R I E S  
(See 

Table 2A) 

A *  

B 

C 
-I 

D 

E 

D R Y  CHEMICAL 

Lbs .  

300t 

3oott 

3oott 

A p p l i c a t i o n  
R a t e s  

L b s . / M i n .  

300 

300 

300 

W A T E R  FOR FOAM 
P R O D U C T I O N  

(Note 1) 

Gal.  A p p l i c a t i o n  
R a t e s  

(U.S.)  (GPM) 

300 150 

500 250 

FOAM 
CONCEN- 

T R A T E  

Gal.  
(u.s.) 

60 

60 

*Unat tended airstrip. A telephone should be available for summoning 
help from nearest public or pr ivate  fire depar tment  with  whom arrangements  
have been made for emergency services. 
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**At least one approved portable fire extinguisher having a 20-B:C rat ing 
[(see NFPA Standard on Instal lat ion of Portable Fire Extinguishers (No. 10)] 
should be available, mounted on a vehicle stationed a t  the airport, plus one 
other approved portable fire extinguisher with a t  least a 20-B:C rat ing lo- 
cated at  the aircraft fuel servicing and /o r  aircraft maintenance area. 

tAn approved dry chemical uni t  mounted on a light-rescue uni t  (see Pa r t  C 
of NFPA No. 414). Alternately, the vehicle may have "low-pressure" carbon 
dioxide (see Paragraphs 244.c.(2) and 314.a.). 

t tAn  approved foam-compatible dry chemical system, mounted on a light- 
rescue uni t  (see Par t  C of N F P A  No. 414) or with the foam equipment  on a 
combined agent  vehicle (see Par t  E of NFPA No. 414). 

Note 1. Same as Note 3 to Table lB. 

T a b l e  2C - -  G e n e r a l  A v i a t i o n  T y p e  A i r c r a f t  - -  
F u s e l a g e  L e n g t h s  a n d  P a s s e n g e r  C a p a c i t i e s  

T y p e  Aircraft 

Length of 
Fuselage 
(Overall) 

Passenger 
Capacities 
(Maximum) 

Cessna 170 25 '0" 4 
Bonanza 25'2" 4 
Cessna 190 27'1" 5 
Apache 27'7" 5 
Cessna 337 29'10" 6 
Twin Bonanza 31 '6" 7 
Beech D18's 33'11" 10 
DH Dove 39'3" 11 
Aero Commander  41'3" 10 
Sabreliner 43'9" 9 
Lear Je t  24 43'4" 6 
Handley Page HP137 45'6" 18 
DHC-6 Twin O t t e r  49'5" 31 
Je t  Commander  50'5" 8 
Je t  Falcon 56'3" 12 
Lockheed Je tStar  60'5" 10 
Gulfstream I 63'9" 14 
Gulfstream II  79'11" 30 
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314. Extinguishing Agent Recommendations 

a. Table 1B and a portion of Table 2B indicate the quantities 
of water (for foam production) and the quantity of approved 
foam-compatible dry chemical recommended for protection of 
aircraft operations at airports. The amount of dry chemical 
recommended may be replaced with "low pressure" carbon di- 
oxide at a ratio of two pounds of carbon dioxide to one pound of 
dry chemical [see Paragraph 214.c.(2)]. 

b. The rates of discharge recommended in Table 1B and for 
Category D and E airports in Table 2B for dry chemical indicate 
the desired minimum rates, in pounds-per-minute, discharged 
from handline nozzles [gee Paragraph 215.b(2)]. Where dry 
chemical is replaced with carbon dioxide, the rates of discharge 
should be approximately two times that recommended for dry 
chemical. The rates of discharge recommended for water  in 
Table 1B and for Category D and E airports in Table 2B indi- 
cate the desired minimum rates of water and foam-liquid concen- 
trate (not expanded foam) for foam production in U.S. Gallons 
for the number of vehicles provided. The equipment should be 
so designed that it is possible to discharge at least 75 percent of 
the amount of water and foam-liquid concentrate specified from 
elevated turret nozzles. 

c. The amounts of water (for foam production) and of foam- 
compatible dry chemical recommended in Table 1B and Category 
D and E airports of Table 2B are based on having these ex- 
tinguishing agents immediately available for application from 
properly designed and equipped mobile aircraft rescue and fire 
fighting vehicles stationed on the airport (see Sections 410-440) 
and manned by thoroughly trained and properly equipped air- 
craft rescue and fire fighting crews (see Section 480 and Article 
700). If the alternate agent authorized in Note 2 of Table 1B is 
used, it should also be available as indicated in the preceding 
sentence. I t  is recommended that the dry chemical (or alternate 
agent) be carried on a light-rescue vehicle or a combined agent 
vehicle (see Sections 420 and 440). The agent quantities in 
Tables 1B and 2B are designed to provide for a mobile rescue and 
fire fighting force which offers a reasonable capability for achiev- 
ing the rescue and fire control functions. Where water tank 
vehicles (Section 430) are relied upon to supply water for transfe~ 
to the fire fighting vehicles, the vehicles should be so designed 
and operated that they can reach accident sites in time to supply 
the fire fighting vehicles with the additional water specified and 
transfer the water at rates commensurate with the operational 
needs of the fire fighting equipment to permit uninterrupted 
rescue and fire fighting operations. I t  is also recommended that 
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314. Extinguishing Agent Recommendations (Cont.) 

water hydrants, strategically located on the airport, be provided 
to refill tank and fire fighting vehicles readily. 

d. The amounts of approved foam liquid concentrates recom- 
mended in Table 1B and in Table 2B (Category D and E air- 
ports) indicate the minimum desired amounts in U.S. gallons to 
be provided at the airport. It is recommended that the amounts 
specified be carried on the vehicles to support a major fire fight- 
ing operation. Sufficient foam liquid concentrate should be 
carried on the fire fighting vehicle(s) to satisfy the total water 
capacity of the fire fighting vehicle(s) and the tank vehicle(s) 
to permit complete use of available water for foam production 
and one complete refill as specified in Note 4 to Table lB. Ad- 
ditional foam liquid concentrates should be carried in stock in 
accordance with Paragraphs 314.e., f., and g. following. 

e. Extinguishing agents (except water for foam production) 
should be carried in stock to resupply vehicles in sufficient 
amounts commensurate with resupply times from suppliers. A 
minimum of one additional charge for all vehicles should be 
maintained, and where delivery time for suppliers exceeds 24 
hours, supplies should be increased accordingly. This condition 
will vary at different airports, and no definitive quantities can 
thus be recommended. Care should be exercised in stocking 
agents to assure that stocks are rotated on a "first in, first out" 
basis. 

f. Consideration should also be given to quantities of agents 
(except water for foam production) for the purpose of training 
in addition to that reserved for fire suppression. 

g. Where it is anticipated that runways will be foamed for 
aircraft emergency landings, additional foam liquid concentrate 
should be carried in stock to assure that the supplies reserved 
for fire fighting are not reduced below the amounts recommended 
in Paragraphs 314.d., e., and f. (See also Section 1100 of NFPA 
No. 402, Standard Operating Procedures, Aircraft Rescue and 
Fire Fighting.) 

315. Protection at Heliports 
a. Table 3 indicates the quantities of water (for foam produc- 

tion) and the quantity Of dry chemical that are recommended for 
heliports categorized as follows: 

H-1 '---This category includes all heliports where the heli- 
copters using the facility carry less than 6 persons, have opera- 
tional fuel loads of less than 100 gallons. 



Table 3 --'Heliport Fire Protection Recommendations 

Heliport 
Category 

H-1 

H-2 

H-3 

Water for Foam Product ion 

Amount  of 
Water 

Gallons 

None** 

50ot 

150ot 

Total  Rate of 
Discharge 

GPM 

None** 

100 

200 
from two 100 gpm 

nozzles or from 
one mobile unit 
with a turret 

Foam Compatible 
Dry Chemical 

(Rating) * 

2-2~B:C Extinguishers 
(Minimum Capacity: 30 lbs. 
of.agent per extinguisher on 
wheels) 

2-20B:C Extinguishers 
(Minimum capacity: 30 lbs. 
of agent per extinguisher on 
wheels) 

or 

1-160B:C Wheeled Extinguisher 
(Minimum capacity: 150 Ibs. of agent) 

2-20B:C Extinguishers 
(Minimum capacity: 30 lbs. 
of agent per extinguisher on 
wheels) 

and 
1-160B:C Wheeled Extinguisher 

(Minimum capacity: 150 lbs. of agent) 

Additional 
Water for 
Foam if 
Heliport 

Is Elevated 

Gallons 

None** 

lO00t 

1500t 

*See NFPA Standard on Installation of Portable Fire Extinguishers (No. I0). 

**Many times a water supply meeting the suggestions for Category H-2 may bereadily available. In such cases it 
should be made available assuming personnel are available to utilize the equipment in event of an emergency. 

tThis amount of water should be immediately available from a hydrant (standpipe), pressurized tank, reservoir, or 
mobile vehicle so that it can be dispensed at the rates indicated and at a satisfactory pressure. Additional water should be 
available to provide a continuing rescue and fire fighting capability wherever feasible. 

eaa 
l 
b~ 
Oo 
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H - 2 -  This category includes all heliports where the heli- 
copters using the facility normally carry passengers (less than  
12), have operational fuel loads of less than  200 gallons, and 
where the number of movements  exceeds an average of 4 move- 
ments per day over any 3-month period. (Where the frequency 
of movements is less than tha t  specified, the decision as to 
whether to apply these suggestions should be based on a judg- 
ment of the heliport management  and any regulatory agency 
having jurisdiction.) 

H - 3 -  This category includes all heliports where the heli- 
copters using the facility normally carry 12 or more passengers 
and have operational fuel loads of more than 200 gallons regard- 
less of the frequency of movements.  

NOTE: Where an airport is also used as a heliport the fire and rescue 
protection suggested by Table 1 would apply. 

b. For  effective use of the fire protection recommended for 
heliports in categories H-2 and H-3, it is impor tant  tha t  the ex- 
tinguishing equipment  be capable of discharging the agents at  
the rates indicated. The foam rates are those which provide the 
maximum nozzle flow rate capable of being handled by one man. 
The amount  of agents and rates recommended should be sufficient 
in the hands of trained operators to provide initial fire control thus 
permitt ing occupants to evacuate or be rescued assuming tha t  
they are not incapacitated or killed on impact.  Additional water  
is recommended to permit  complete extinguishment. 

NOTE: Where a standpipe or other continuous water supply of suffi- 
cient pressure and volume is available it should be used to supply the 
foam system. If a continuous water supply of adequate volume but in- 
sufficient pressure is available, an automatic booster pump should be 
provided. 

C. Fire extinguishers, foam nozzles, hose reels, etc., l o c a t e d f  . . . .  
on heliports should, where necessary, be in weatherproof abo~e- 
grade cabinets, clearly marked as to their contents. Cabinets 
shall be located beyond but  within 5 feet of the boundary  line 
defining the landing and take-off area and shall not protrude into 
the normal approach-departure paths. These cabinets should 
be located diametrically opposite each other. 

d. Foam nozzles shall be light in weight and capable of dis- 
charging foam, dispersed pat tern  foam, or water spray. 

e. N F P A  Standard on Roof-top Heliport  Construction and 
Protect ion (NFPA No. 418 - -  1968) should be followed, includ- 
ing construction, drainage and separators, landing deck egress, 
and fire protect ion for the structure. 
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f. Fueling on elevated heliports should be arranged and 
handled in accordance with the recommendations contained in 
Part  VIII  of the Standard for Aircraft Fuel Servicing (NFPA 
No. 407 - -  1968, USA Standard Zl19.1 - -  1968). 

g. An automatic alarm should be provided to indicate foam 
system operation and to summon aid. 
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Article 400. Aircraft Rescue and Fire Fighting Vehicles and 
Personnel for Protection of Aircraft Operations 

410. Major Fire Fighting Vehicle Recommendat ions  

411. These vehicles should be constructed to comply with the 
provisions of Pa r t  B of the N F P A  Standard  for Aircraft  Rescue 
and Fire Fighting Vehicles (NFPA No. 414). 

412. I t  is desirable to have more than  one such vehicle avail- 
able to facilitate a t tacking aircraft  fires from more than  one 
point or quarter,  or as an aid to expedite rescue. This applies 
part icularly to the protect ion a t  airports  used by  air carrier type  
aircraft  (Table 1), bu t  is also extended to Category  D and E 
airports  for the protect ion of general aviat ion type  aircraft  
(Table 2). For  the Category  D and E airports, one vehicle m a y  
be provided, but  in such case, extreme care should be exercised 
to keep the vehicle in top operating condition a t  all times. At  
airports  serviced by  air carrier type  aircraft  and falling into In-  
dexes 3 and 4 (see Table  1B) consideration should be given to 
providing the total  quant i ty  of water  for mechanical foam produc- 
t ion on two fire fighting vehicles wherever  feasible. For  Indexes  
5 and 6, three fire fighting vehicles are preferred to two such 
vehicles with supplemental  t ank  vehicles. This has the ad- 
van tage  of reducing both the number  of vehicles and the man-  
power requirements  (see also Note  3 to Table  1B). 

NOTE: Having at least two fire fighting vehicles available is particularly 
important when dealing with air carrier type aircraft,because: (1) of the 
need.to cover rapidly any burning fuel sp.ill and thus protect, the aircraft 
and its occupants from radiated heat durmg the evacuation and rescue 
period, and (2) the need to make and maintain the "critical area" (see 
Paragraph 311) to permit the safe evacuation and rescue of the occu- 
pants. An analysis should be made to determine procedural policies for 
rescue, fire control and extinguishment prior to making a decision on the 
number of vehicles required, being realistic, at the same time, as to how 
the number of vehicles will influence manpower requirements and vehicle 
maintenance. (See also Article 700.) 

As indicated in Note 3 of Table 1B the fire control efficiency of each 
fire fighting vehicle is generally proportional to the foam producing ca- 
pacity of the unit and the rates of foam discharge available. As an 
example in Index 4, two 2,500-gallon capacity fire fighting vehicles would 
be preferable to two 1,500-gallon capacity units supplemented by a' 
2,000-gallon capacity tank vehicle. 

413. The "pay load"  capaci ty  (fire fighting and rescue equip- 
ment  and manpower)  of the vehicles used in this service should 
be compatible  with the i desired performance characteristics 
established for vehicles in the various weight classes specified 
in N F P A  No. 414. I t  is part icularly impor tan t  t ha t  the vehicle 
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not be overloaded to reduce the required acceleration, speed, or 
vehicle flotation (as measured by weight distribution on the tires) 
below 'the acceptable minimums set forth in the referenced 
document. 

414. The off-pavement (runway or taxiway) performance of 
each specialized vehicle should be established by test at each 
airport during the variable weather and terrain conditions ex- 
perienced at each airport to establish, prior to an actual emer- 
gency, the capabilities and limitations of the vehicle for off- 
pavement response to accident sites. In addition, periodic tests 
should be run to determine the maintenance of the other per- 
formance requirements of the vehicle as originally designed. 

415. All essential vehicles (those designed to reach the scene 
first and the major units should be provided with two-way radio 
facilities to assure communication opportunities with Airport 
Control. (See Section 460.) 

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

417. Simplicity of vehicle operation (particularly operation of 
-----._~xtinguishing agent discharge facilities) is highly important be- 

cause.of the time restrictions imposed upon' successful aircraft 
rescue and rice fighting operations and the need to keep to the 
minimum the-crew reqmred. It  must be remembered that fast 
blanketing of the'fire.area is essential. Hand hose lines are thus 
usually not enough - ~  " " for fires_Involving larger types of aircraft 

elevated turrets-or mmllar devices having (over 30,000 lbs.); ~ " " " 
large discharge capacities are needed t o ~ i c k l y  blanket the fire 
and knock down the bulk of the flames (see Par. 314.b.). Hand 
lines are used primarily for covering rescue parties, for controlling 
the fire in the rescue area, and for spot cooling of the fuselage 
to avoid heat suffocation to trapped occupants. 

418. Improvements in vehicle and equipment designs over 
recent years have increased the fire fighting efficiency of such 
units and have made many older aircraft fire fighting vehicles 
comparatively .less efficient. Before procuring any used vehicle 
for this service, the possible saving in initial cost should be care- 
fully weighed against the lower maintenance cost, the reduced 
manpower requirements, and the greater fire fighting efficiency 
that can be expected from new equipment built in accordance 
with the NFPA Standard on Aircraft Rescue and Fire Fighting 
Vehicles (No. 414). Foam fire fighting equipment purchased for 
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this service should be tested in accordance with the NFPA 
Standard for Evaluating Foam Fire Fighting Equipment on 
Aircraft Rescueand Fire Fighting Vehicles (No. 412). 

419. See also Section 450. 

420. Light Rescue Vehicle Recommendations 

421. The rescue vehicle(s) recommended in Table 1B and in 
Category C, D, and E airports in Table 2B should comply with 
Part C of NI~PA No. 414. Operationally, the rescue vehicle 
should be the first unit to reach an accident site. I t  is con- 
sidered extremely important that this vehicle be so designed 
that it can be operated and handled by one man and that this 
one man can place in operational readiness the extinguishing 
equipment while en route so that there will be no delay in placing 
the vehicle in service upon arrival. Experience has proven that 
the availability of such a vehicle has been most valuable in 
attacking fires in their incipient stages; in many cases, ex- 
tinguishment or control has been achieved by this single unit 
prior to the arrival of the larger fire fighting vehicles and in 
other cases, a successful holding action has been accomplished. 
The amount of agent carried on this light vehicle (normally 
foam-compatible dry chemical) will depend on its load capacity, 
but extreme care should be exercised to prevent overloading the 
vehicle and thus detracting from its acceleration, speed, flotation 
and traction capabilities. (See Paragraph 415 and Section 460 
with regard to communications equipment.) 

422. Rescue tools (see NFPA No. 414) should be carried by 
this vehicle. Caution should be exercised in connection with this 
recommendation, however, that the addition of the rescue tools 
does not overload the vehicle or interfere with the vehicle's 
performance. In cases where it is not possible to carry the de- 
sired rescue tools on this vehicle without overloading the unit, 
it is recommended that a separate vehicle having the same per- 
formance capability be provided, equipped with the rescue tools 
and equipment designed to aid in the evacuation of crews and 
passengers from aircraft in distress. 

423. See Paragraph 418 and Section 440. 

430. Water Tank Vehicle Recommendations 

431. Water tank trucks (sometimes referred to as "Nurse 
Trucks") are designed to augment the quantity of water avail- 
able on the fire fighting vehicles. Where airports elect to have 
multiple fire fighting vehicles to carry the total minimum water 
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(for foam production) in lieu of tank vehicles, three gallons of 
water carried on such vehicles Can be considered the equivalent 
of four gallons carried on water tank vehicles. Since the function 
of water tank vehicles is to replenish the water supplies of the 

' fire fighting vehicles, tank vehicles should be designed in ac- 
cordance with Part D of NFP'A Standard for Aircraft Rescue 
and Fire Fighting Vehicles (NFPA No. 414). The operational 
purpose of these vehicles will dictate their performance needs in 
each instance with the overall concept of their being able to 
maintain the fire fighting capability of the fire fighting unit(s) 
without interruption at the discharge rates of the latter equip- 
ment as long as the water supply permits. 

432. Water tank trucks should be equipped with a pump or 
pumps and hose for relaying water to the fire fighting equip- 
ment or for direct application on the fire. I t  is desirable that 
pumps have sufficient capacity to replenish the fire fighting 
vehicle having the largest rate of discharge when that vehicle is 
operating at maximum capacity. Proper type and sufficient 
quantity of hose should be provide d to transfer the water con- 
tent of the tank vehicle to the major rescue and fire fighting 
vehicle. 

433. Auxiliary supplies of foam compounds, combination 
straight and dispersed pattern foam nozzles, and water spray 
nozzles may also be carried on the tank truck. 

434. See also Section 450 and Paragraph 418. 

440. Combined Agent Vehicle Recommendat ions  

441. This type vehicle should be constructed to comply with 
the provisions of Part E of NFPA Standard for Aircraft 
Rescue and Fire Fighting Vehicles (No. 414). I t  is primarily de- 
signed as a prime fire fighting vehicle for Category D airports for 
the protection of general aviation type aircraft (see Table 2B) 
but may be considered as a suitable alternate for a Light Rescue 
Vehicle (see Section 420) for airports served by air carrier type 
aircraft (Table 1B). 

442. The fire fighting systems employed on this type vehicle 
may be of several different types. In most cases, such vehicles 
are designed to carry approximately 300 gallons of water for 
foam production and 300 pounds of foam-compatible dry chem- 
ical. When used as the sole rescue and fire fighting unit on an 
airport, the provision of a foam or twinned-agent turret is recom- 
mended; when used as a Light Rescue Vehicle, such a turret is 
not required. 
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450. R e c o m m e n d a t i o n s  for Fire F ight ing  E q u i p m e n t  
on  Vehicles 

451. No attempt is made here to detail water pump capacities, 
pump inlet and outlet plumbing, foam proportioners and con- 
trols, the location of elevated nozzles and their operation, hose 
reel locations, or other design details of foam or supplementary 
agent equipment mounted on the equipment provided. It is 
recognized that all these items require careful engineering and 
that the details of the fire control equipment must be com- 
patible with the discharge rates recommended in the Tables, 
th e manpower available in each instance, and the objective of 
providing maximum capability for the vehicles in their primary 
function of rescue. [See NFPA Standard for Aircraft Rescue and 
Fire Fighting Vehicles (No. 414) for fire fighting equipment 
recommendations.] 

452. Vehicles provided for this service should be designed to 
permit uninterrupted pump discharge even when maneuvering 
the vehicle during the rescue operation. This may be accom- 
plished by providing an independent pumping engine(s), or, if 
the vehicle engine(s) is (are) also used for pumping, by providing 
a specially designed transmission or engine-powered take-off. 
Use of such a transmission or power take-off should not result 
in more than a slight decrease in pump pressure, as well as not 
interrupting extinguishing agent discharge while vehicle move- 
ment is being accomplished. (See Section 31 of Part B of NFPA 
No. 414.) 

453. Wherever possible, optimum benefits are normally 
achieved with mobile equipment by approaching civil aircraft fires 
from the windward position but this is not always possible. 
This dictates that turrets and hand lines should be so located 
and operable as to be efficient in any position (or any angle of 
vehicle approach) to avoid any waste of time. (See NFPA 
No. 414 for details.) 

454. At airports adjacent to water or swampy areas or where 
snow, ice or unusual terrain may affect fire and rescue activities, 
special consideration should be given to these factors. 

460. C o m m u n i c a t i o n s  and Alarms  R e c o m m e n d e d  

461. The provision of two-way radio communication, special 
telephone and general alarm systems are recommended between 
Airport Control and the Airport Fire Station. Dependable 
transmission of essential emergency signals is a vital necessity. 
Mobile vehicles considered essential for the effective rescue and 
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fire fighting service should be provided with two-way radio 
equipment (see Paragraph 415). Consistent with the individual 
situations at each airport, communication and alarm equipment 
should serve the following purposes: 

a. Provide for direct communication between Airport Con- 
trol and the Airport Fire Station to ensure the prompt alerting 
and despatch of rescue and fire fighting vehicles and personnel in 
event of an alert or incident. 

b. Provide for emergency signals to ensure the immediate 
summoning of auxiliary personnel not on stand-by duty at the 
Airport Fire Station (see Paragraph 154 and NFPA No. 402). 

¢. As necessary, provide for the summoning of cooperating 
public protective agencies (public fire departments, ambulance 
and medical services, police or security personnel) and others 
located on or off the airport. (See NFPA No. 402.) 

d. Provide for communication by means of two-way radio 
on all aircraft rescue and fire fighting vehicles. 

470. Related Airport Features  

471. The installation of underground water service mains 
with flush type hydrants along aprons and in front of administra- 
tion and service areas is recommended. Underground water serv- 
ice mains for the movement area are also desirable wherever eco- 
nomically feasible. The construction of ramps, cisterns, docks, 
etc., to permit utilization and access to natural water sources 
available should not be overlooked. 

472. Consideration should be given at all airports, depending 
on local conditions, to provide for ready access to such natural 
water supplies (lakes, ponds, streams, etc.) as may be available 
in the immediate vicinity and provision should be made on at 
least one unit of the structural fire fighting equipment available 
for drafting and pumping from such water supplies to augment 
the capabilities of the aircraft rescue and fire fighting vehicles. 

473.  Depending on the location of the airport and local 
topography, consideration should be given to the provision of 
suitable quick exits around the perimeter of the airport for air- 
craft rescue and fire fighting vehicles and to provide good ap- 
proaches to access roads beyond the airport boundary for as far 
a distance as is necessary or practical. Particular attention 
should be given to the provision of ready access to the undershoot 
and overrun areas. 

474. Aircraft rescue and fire fighting vehicles normally should 
be garaged at a Central station. (See also Article 100 of NFPA 
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No. 402.) This station should be heated (where necessary) to 
assure immediate starting of garaged vehicles a n d  should be 
located so: 

a. Tha t  access to the movement  area is unobstructed.  

b. Tha t  vehicle running distance to active runways is the 
shortest possible consistent with regulations regarding clearances 
of structures from landing areas. 

c. T h a t  visibility of flight activity is normally obtainable. 

d.  Tha t  auxiliary personnel, trained for aircraft rescue and 
fire fighting, will be able to reach their stations without  un- 
necessary delay. 

e. Tha t  direct communication with Airport Control be 
available. 

480. Personnel  R e c o m m e n d a t i o n s  
481. All personnel provided for aircraft rescue and fire fighting 

duties should be fully schooled in the performance of their duties 
under the direction of a designated Chief of Emergency Crew. 

482. Personnel :  Men recruited for aircraft  rescue and fire 
fighting services should be of a high physical standard, resolute, 
possess initiative, competent  to form an intelligent assessment 
of a fire situation and, above all, must  be well trained and fully 
qualified. Ideally, every man should he capable of sizing up 
changing circumstances at  an aircraft  accident and to take the 
necessary action wi thout  detailed supervision. Where, of neces- 
sity, the available manpower displays limited capacity to use 
initiative, the deficiency must  be made good by  the provision of 
additional supervisory staff of a superior grade who will be re- 
sponsible for exercising control of their crews. The officer re- 
sponsible for the organization and training of the fire service 
should be an experienced, qualified and competent  leader. 

483. In the interest of providing immediate response capa- 
bilities of all vehicles recommended in Table  1, and for Cate- 
gory C, D and E airports in Table 2, the following minimum 
manpower Shall be provided during flight operations: 

a. A fully trained driver-operator for the light rescue vehicle 
or the combined agent vehicle. 

NOTE: At airports served by air-carrier type aircraft, it is anticipated 
that this vehicle will be the first unit to arrive. It is recommendedthat 
the officer in charge resp.ond with this vehicle. This will allow an early 
appraisal of conditions m order that he can better direct fire fighting 
operations. 
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b. A fully qualified dr iver-operator  for each of the other 
vehicles provided to meet  the recommendat ions  in Table  1B 
and for Category  D and E airports  in Table  2B. 

c° A fully trained tur re t  operator  for each major  fire fighting 
vehicle recommended in Table  lB.  

NOTE: Where all the water requirements recommended in Table 1B are 
carried on fire fighting vehicles, it is not considered necessary to furnish 
a separate turret operator for each such vehicle beyond those scheduled 
for immediate response requirements. 

Other fully trained fire fighting personnel should be readily available* 
to provide handline operation capabilities of the major fire fighting ve- 
hicles. At airports falling into Indexes 4 through 6 of Table 1B, serious 
consideration should be given to providing this additional personnel on 
an immediate response basis. 

d. In  order to determine training and qualifications of the 
fire fighting personnel, refer to Training Procedures outlined in 
Article 700. 

484. Movemen t  and utilization of aircraft  rescue and fire 
fighting equipment  and of other emergency equipment  a t  the 
t ime of emergency should be governed by the principles set forth 
in "S tandard  Operat ing Procedures, Aircraft  Rescue and Fire 
Fight ing"  ( N F P A  No. 402). 

485. I t  is recommended tha t  equipment  be manned and placed 
a t  predetermined emergency stat ions on the movemen t  area 
prior to any  landing or take-off a t t emp ted  under any  abnormal  
flight or weather  conditions which might  increase the accident 
potential  during such operations. 

486. All authorized personnel should be given suitable identi- 
fying insignia to prevent  any  misunderstanding as to their r ight 
to be in the fire area or on t h e  movemen t  area of an airport  
during an emergency. 

487. The  following fire fighters'  personal equipment  is recom- 
mended:  

a.  Bunker  suit with heat  insulative interliners for coat and 
trousers to afford full arm, body and leg protection, outer gar- 
ment  to be water  repellent and flame resistant.  

b.  Protect ive  gloves of chrome leather with heat  insulative 
interliner and gaunt let  wrist protection. 

*"Readily available fire fighting personnel" are personnel trained in 
and assigned to fire fighting duties but who may have other duties on the 
airport and respond to an emergency upon call. 
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c. Standard fireman boots with wool fining. 

d. Fireman helmet with plastic full vision face shield and 
front and neck protective aprons. 

488. Full-time aircraft rescue and fire fighting personnel, 
where available, may profitably be assigned airport fire preven- 
tion duties (inspections and fire-guard functions) and be re- 
sponsible for the routine maintenance of all airport fire equip- 
ment if suitable arrangements are provided to alert them for 
instant duties when away from the central fire station and if 
suitable transportation is available, when needed, to assure 
timely response to alarms. 
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Article 500. Ambulance and Medical Facilities 

510. Provision for Ambulances 

511. The availability of ambulance and medical facilities for 
the removal and after-care of casualties arising from an aircraft 
accident should receive the careful consideration of airport 
managements and should form part of the overall emergency 
plan established to deal with such emergencies. 

512. The extent of the facilities to be provided should be de- 
termined by the type of traffic and the maximum number of pas- 
sengers likely to be involved in the largest aircraft normally 
using the airport. 

513. Any decision regarding the provision of ambulances on 
the airport proper should consider the ambulance facilities avail- 
able in the proximity of the airport and the possibility of as- 
sembling this equipment to meet within a reasonable period of 
time a sudden demand for assistance of the scale envisaged. I t  is 
also important to consider the suitability of such ambulances for 
movement on the terrain in the vicinity of the airport. Where it 
is decided that the provision of an ambulance or ambulances on 
the airport is necessary, then consideration should be given to 
the following: 

a. The vehicle to be provided should be of a type suitable for 
movement on the terrain over which it may reasonably be ex- 
pected to operate and should provide adequate protection for 
the casualties. 

b. As a measure of economy, the vehicle may be one which is 
used for other purposes, provided such other uses will not inter- 
fere with its availability in the event of an accident. Any dual 
purpose vehicle should be easily modified to permit the carriage 
of stretchers and other medical equipment. In a case where 
auxiliary personnel are relied on for fire fighting and rescue pur- 
poses the ambulance vehicle could be used for the transport of 
such personnel to the scene of the accident and then assume its 
role as an ambulance. 

520. Organization of Medical Assistance Program 

521. The provision of a first aid room on the airport for the 
reception and treatment of casualties may be desirable. Such 
a room should be equipped to the standard considered necessary 
to meet the local requirement which will of course take into ac- 
count the availability and proximity of hospital ,services with 
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whom predetermined arrangements should exist for the re- 
ception and handling of casualties arising from an aircraft 
accident. 

522. The emergency plan should provide for the summoning 
of doctors in the event of an accident and for the recruitment and 
training in first aid of as many people as possible from airport 
staffs who may be prepared to undertake such duties either on 
a voluntary basis or on such other basis as may be determined 
locally. I t  is especially desirable that personnel manning am- 
bulances should be trained in medical first aid (see Paragraph 
154). 

523. The usefulness and efficiency of any ambulance and first 
aid organization to be provided on an airport may be greatly 
assisted if it is used to deal with incidents whether of a minor 
or major character arising during the normal routine working 
of the airport. By so doing a situation is avoided whereby trained 
personnel and a useful organization may be left untried and 
unused-over very long periods. 

Article 600. Reports 

610. NFPA Reports 

611. Each operation of aircraft rescue and fire fighting equip- 
ment should be carefully reported and analyzed and one copy 
of each such report should be sent to the National Fire Protec- 
tion Association, 60 Batterymarch St., Boston, Mass. 02110. The 
form reproduced in Appendix C is the Official Report of the 
Association and full size copies are available from the NFPA. 
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Article 700. Training Procedures 
Aircraft Rescue and Fire Fighting Personnel at Airports 

710. Introduction 

711. Instances when personnel whose protection duties consist 
solely of the rescue and fire fighting services for aircraft move- 
ments are actually called upon to face a serious situation involv- 
ing major rescue and fire fighting operations are relatively in- 
frequent. Normally, they will experience numerous standbys to 
cover ramp and other aircraft movements and servicing opera- 
tions (under circumstances where the possibility of a serious 
accident may reasonably be anticipated) plus a few actual minor 
incidents. Under such conditions they are seldom called upon to 
put their full knowledge and experience to a supreme test. I t  fol- 
lows, therefore, that  only by means of a most carefully planned, 
and rigorously followed program of training can there be any 
assurance that  both men and equipment will be able to deal with 
a major aircraft fire should the necessity arise. 

712. Training of aircraft rescue and fire fighting personnel falls 
into two broad categories: (l) basic training in the use and mainte- 
nance of equipment (see Section 730); and (2) tactical training 
which covers the deployment of men and equipment to accomplish 
control of a fire to permit rescue operations to proceed (see Sec- 
tion 740). 

720. The Training Program 

721. The officer responsible for the training program must en- 
deavor to maintain the interest and enthusiasm of his crews at 
all times. In certain respects this will not be too difficult. There 
are so many factors affecting aircraft rescue and fire fighting pro- 
cedures which, as far as possible, must be anticipated, staged and 
practiced, that  the officer has an opportunity "of sustaining the 
interest of his students indefinitely. Each new type of aircraft 
using the airport brings with it new problems which must be 
assessed and incorporated into the training program. Other more 
routine aspects of training become less interesting over a long 
period and here it is essential that  the officer should ensure that  
each man realizes to the full the need of such training. For ex- 
ample, it is a fundamental practice in the rescue and fire fighting 
service that each man satisfies himself, when on duty, that  the 
equipment he may be called upon to use is serviceable. This par- 
ticular aspect of a man's duty could deteriorate after a long 
period of comparative inaction unless the man is really convinced 
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of the importance of this task. The entire training program must 
be designed to ensure that both men and equipment are at all 
times fully efficient. This represents a very high standard to 
achieve but anything less than full efficiency is not only not good 
enough but may be dangerous both to those in need of aid and 
those who are seeking to give such aid. 

730. Basic Training 

731. Fire and Fire Extinguishment: All rescue and fire 
fighting personnel should have a general knowledge of the causes 
of fire, the factors contributing to spread of fire and the principles 
of fire extinguishment. Only when armed with such simple 
knowledge can they be expected to take intelligent action when 
confronted with a serious fire situation. I t  must be known, for 
instance, that certain types of fire require a cooling agent while 
others need blanketing or smothering action, and equally, that  
certain of the media used extinguish by cooling, while others 
blanket or smother a fire (see Article 200). The scope of instruc- 
tion will vary with the intelligence of the trainees. In most cases, 
the simpler this instruction is kept, the more successful it is likely 
to be. In no case should enthusiasm, engendered by the interest 
value of the subject, be allowed to carry the instruction beyond 
itspractical application. 

732. Types of Extinguishing Agent Employed:  It  is essen- 
tial that the agents employed shall be thoroughly understood. In 
particular, every opportunity should be given to use the agents 
on actual fires to understand by experience not only the virtues 
but also the limitations of each agent. Each routine equipment 
test should be used as a training exercise in the proper handling 
of the equipment and the correct application of the particular 
agents involved. [See Standard for Evaluating Foam Fire Fight- 
ing Equipment on Aircraft Rescue and Fire Fighting Vehicles 
(NFPA No. 412). ] 

733. Hand l ing  of E q u i p m e n t :  All rescue and fire fighting 
personnel must be capable of handling their equipment, not only 
under drill ground condition, but also in rapidly changing circum- 
stances. The aim must always be to ensure that every man is so 
well versed in the handling of all types of equipment that, under 
stress conditions, he is able to operate it in an automatic manner. 
This can be accomplished in the initial state of training by em- 
ploying the "change-round" technique during standard drills, 
and later by training involving the use of two or more pieces Of 
equipment simultaneously. Particular attention should be paid 
to actual operation. This form of training is, of course, a con- 
tinning commitment. 
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734. Care of E q u i p m e n t :  A thorough knowledge of all 
equipment is essential in order to ensure its intelligent handling 
and to ensure thorough maintenance which is essential to guar- 
antee operational efficiency under all circumstances. I t  is im- 
portant that  every fire fighter shall satisfy himself that any pieces 
of equipment which he may be called upon to use will work satis- 
factorily and, in the case of auxiliary eqtfipment, that it is in its 
correct storage position. The importance of correct storage of 
small equipment to ensure that it can be instantly located cannot 
be overstressed. Officers responsible for training are advised to 
hold periodic compartment drills when individual crew members 
are required to produce immediately a particular item. All 
rescue and fire service equipment must be regularly tested or in- 
spected and careful records must be maintained of the circum- 
stances and results of each test. Some items of equipment can 
be repaired locally and training in such subjects should be 
provided. 

735. Local Terrain: A thorough knowledge of the airport 
and its immediate vicinity is essential. Training should include 
instruction in the use of alternative routes where obstacles, 
natural or artificial, may be encountered. The existence in any 
part of the area of ground which may from time to time become 
impassable should be known to all crew members and, where 
these features are not permanent, arrangements should be made 
for the current circumstances to be made widely known. Each 
man must have a complete knowledge of the availability of local 
Water supplies. 

736. Aircraf t  Familiarization Training: The importance 
of this aspect of training cannot be overemphasized. Rescue and 
fire fighting personnel may be called upon to effect a rescue from 
an aircraft interior under adverse conditions, working in an at- 
mosphere heavily laden with smoke and fumes. (If serf-contained 
breathing apparatus is supplied careful training in its use is essen- 
tial.) I t  is also essential that  every man should have an intimate 
knowledge of all types of aircraft normally using the airport. 
This knowledge cannot be acquired solely from a study of dia- 
grams which are issued by many operators. There is no sub- 
stitute for a periodic inspection of the aircraft, paying particular 
attention to position and locking mechanism of all exits, both 
normal and emergency, and to the internal layout and seating ar- 
rangement~. So far as is practicable, fire fighters should be al- 
lowed to operate the emergency exits and certainly should be fully 
conversant with the method of opening all the main doom. An 
elementary knowledge of aircraft construction is highly desirable 
since such knowledge is invaluable if, as a last resort, forcible 



TRAINING PROCEDURES 403-45 

entry is necessary. The cooperation of the engineering staff of 
the aircraft operators should be sought on this aspect of training. 

737. Firs t  Aid: Every member of the rescue team should be 
trained and periodically requalified in first aid. The prime reason 
for this qualification is to insure that casualties are intelligently 
handled so that injuries are not needlessly aggravated. 

738. Search and Rescue 

a. The training program should provide instruction in search 
procedures, not only in enclosed spaces of an aircraft, but also 
for procedures for systematic searching of the area in the im- 
mediate vicinity of an aircraft accident and also in the path of 
the aircraft. 

b. As a broad principle, it should be taught that  the persons 
involved in a fire are most frequently found near an exit, i.e., 
doors and windows, or in lavatories and compartments, etc. 

c. Rescue is always best effected by way of a normal channel~ 
if available. For example, it is easier to carry a person through a 
doorway than to manipulate him through a window. The main 
cabin door of an aircraft should always be attempted first. Should 
the door be jammed it will usually be found quicker to  force it by 
applying leverage at the right spot than to achieve entry and 
rescue through another form of opening. Success in this form of 
operation requires a full knowledge of the locking mechanism and 
direction of travel of the door concerned. Forcible entry through 
other than normal channels should only be attempted when it 
is obvious that regular means cannot be employed. Pressurized 
cabins offer tough resistance to penetration by an axe or even 
power-operated saws. Properly designed axes and power saws 
are of value in making forcible entry, in some cases, but expert 
knowledge in handling such tools is a prime requisite to successful 
use in an actual emergency. 

d. All fire fighters should be trained in rescue procedures. The 
working space inside a cabin is necessarily somewhat restricted 
and it will generally be found advisable to restrict the number of 
rescuers working inside the aircraft and work on a chain or 
"buddy" principle. 

e. Where possible, the airport emergency organization should 
provide for the availability of personnel other than rescue and 
fire fighting personnel, for the handling of casualties from the mo- 
ment they are removed from the aircraft (see Section 154). 

f. All rescue personnel should be trained in fireman's lift and 
other forms of rescue. 
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740. Tact ical  Training 
741. When personnel are well versed in the handling of fire 

fighting equipment they should receive training in tactics to be 
adopted at aircraft fires. Teamwork is a primary essential. 

742. This training is a continuing commitment and must be 
absorbed to the point where compliance with the initial action 
called for is automatic, in the same sense that  hose-laying to a 
well-trained fire fighter is automatic and will, therefore, follow 
even when working under stress. Only when this is achieved, 
will the officer-in-charge be in a position to assume complete con- 
trol of the situation. 

743. Tactical training is designed to deploy men and equip- 
ment to advantage in order to establish conditions in which people 
may be rescued from an aircraft which is involved in, or liable to 
become involved in, fire. The object is to isolate the fuselage 
from the fire, cool the fuselage, establish and maintain an escape 
route and achieve the degree of fire control necessary to permit 
rescue operations to proceed. This is fundamental and must be 
stressed in the training program. The service to be provided is 
primarily life saving but the personnel must be trained in fire 
fighting because aircraft involved in a serious accident frequently 
are involved in fire simultaneously: Until all the occupants of 
the aircraft are accounted for, fire fighting operations must be 
directed to those measures which are necessary to permit rescue 
to be carried out. This includes fire precautionary measures at 
those incidents where no fire has broken out. When the life saving 
commitment has been met it is necessary, of course, to utilize all 
available resources to secure protection of property. 

744. The main attack on the fire will normally be by means of 
mass application of foam or, alternately, by the combined use of 
foam-compatible dry chemical or carbon dioxide and foam. 
Where foam alone is used as the principal agent a suitable 
back-up agent must be available to deal with pockets of fire 
which may be inaccessible to direct foam application. This will 
generally be provided in the form of d r y  chemical or carbon 
dioxide extinguishing agents to be used on running liquid fuel 
fires or in enclosed spaces, such as wing voids, in an engine nacelle, 
or wheel well. (See Article 200.) 

745. The following points should be covered in the tactical 
training program: 

a. The Approach: Equipment should approach the incident 
by way of the fastest route in order to reach the incident in the 
shortest possible time. This is quite frequently not the shortest 



T R A I N I N G  P R O C E D U R E S  403-47 

route as, speaking generally, it is preferable where possible to 
travel on a paved surface than to approach over rough ground or 
grassland. Equipment recommended for this service is basically 
designed for on- and off-pavement service* but speed is vital 
and the quickest route, rather than necessarily the most direct 
route, is the one to be selected. When nearing the scene of the 
incident a careful watch must be maintained for occupants who 
may be dashing away from the aircraft or who may have been 
thrown clear and are lying injured in the vicinity. This applies 
particularly at night, of course, and calls for intelligent use of 
spot or floodlights. 

b .  Pos i t ioning of E q u i p m e n t :  The positioning of equip- 
ment, both airport and assisting equipment, is important in many 
respects and regard should be had to the following factors: The 
equipment operator must be in a position to view the fire ground; 
the equipment must not be placed in a position of hazard due to 
spillage of fuel or due to slope of ground or wind direction; no 
one unit should deny approach to the scene for other emergency 
vehicles, such as ambulances; equipment must be positioned to 
operate effectively on the fire, particularly as regards rescue 
operations, but not be so positioned that it might be trapped 
by fire. 

c. Pos i t ion ing  of  Light  Rescue  Vehicle(s) : 

(1). Normally, the light rescue vehicle (see Section 420) 
reaches the accident site first and is used to initiate rescue and 
fire fighting at the earliest possible moment. Hopefully, the mis- 
sion of its crew is to prevent fire outbreak and initiate rescue 
operations, to control or extinguish the fire in its incipient stage 
to permit rescue, or, alternately, to try to secure a rescue path, 
to size up the rescue and fire fighting problem and to be in a 
position to direct the positioning of the major vehicles upon 
arrival. 

(2). The light rescue vehicle should be positioned to permit 
the most rapid access to the principal egress route from the air- 
craft in distress except when it is obvious that occupants are 
evacuating safely without assistance and the fire or threat of 
fire is otherwise located. 

(3). Since the light rescue vehicle has limited extinguishing 
capability, caution must be taken to avoid placing the vehicle 
in untenable locations in event of sudden extension of the flame 

*See NFPA Standard for Aircraft Rescue and Fire Fighting Vehicles 
(No. 414). 
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front or an explosion. After the vehicle's extinguishing ca- 
pacity has been exhausted and assuming incomplete control, 
the vehicle should be withdrawn from a position which might be 
subsequently occupied to advantage by later-arriving fire fight- 
ing equipment. 

d. Position of Major Fire Fighting Vehicles: 

(1). Major units equipped with turrets for the mass appli- 
cation of the extinguishing media should be positioned as to make 
effective use of the turret streams. It  is vitally important to 
avoid wastage of the limited amounts of agent available so that 
turrets should be used only when they are being effective. 
Frequently, hand lines control the rescue paths so it is equally 
important to locate equipment to permit the effective employ- 
ment of these lines. Proper positioning of apparatus is, in fact, 
often the key to successful operations. 

(2). The main initial object is to safeguard the escape 
routes. The type and number of nozzles available will vary with 
the type and the  scope of the equipment provided. NFPA 
Standard Operating Procedures, Aircraft Rescue and Fire Fight- 
ing (No. 402), Appendix A, illustrates some useful techniques. 

(3). The initial discharge of foam should cover and be along 
the line of the fuselage and then directed to drive the fire out- 
wards. When selecting the best position to accomplish this pur- 
pose, always remember that  the wind has considerable influence 
upon the rate of fire and heat travel. The position should be 
chosen with this in mind, thus utilizing the wind, whenever pos- 
sible, to assist in the main objective. Except in unusual circum- 
stances hose streams should not be directed towards the fuselage 
at right angles as this may tend to drive burning fuel toward the 
occupied areas handicapping survival of trapped occupants. 
Similarly, care must be exercised to avoid the possibility of dis- ' 
turbing a foam blanket by the careless application of additional 
foam or any other agent. Foam should always be laid on a liquid 
fuel fire so that  it gently forms a blanket with the least possible 
turbulence to the fuel surface. 

(4). There are two basic methods of applying foam. One 
involves the use of a straight stream which can be applied di- 
rectly or indirectly on a surface at some distance. The second 
is to use a spray or diffused stream at close range. Often, foam 
can be applied to a fire area by deflecting from another surface, 
such as against the contour of the fuselage. This has the ad- 
vantage of simultaneously insulating the fuselage by building up 
a foam cover. Whenever foam equipment is being subjected to a 
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periodic routine check the opportunity should be taken to train 
crew members in these methods of application. It  is important 
that such training be carried out on actual fires so that personnel 
will obtain an assessment of the value, as well as the limitations, 
of the agent so applied and familiarize himself with the heat con- 
ditions he will experience. These drills should be carried out at 
intervals of not more than one month. 

(5). Officers responsibl e for training should decide on the 
optimum positioning of equipment best suited to their available 
resources under each simulated condition and then take steps to 
train their crews accordingly. At a fire there is little time for in- 
dividual briefing of crew members and while the initial layout 
may have to be adjusted to cope with the existing circumstances, 
it is very important for the crews to know exactly what their 
first action should be well in advance. I t  should always be re- 
membered that this layout of equipment should be standard 
practice at an aircraft incident even when fire has not broken out 
and under these conditions, at least one nozzle should be manned 
and in readiness to go into instant action. 

750. Addi t iona l  C o m m e n t s  

751. Conse rva t ion  of Ext inRuishing Media:  The quantities 
of extinguishing agents available at an aircraft accident are 
normally very limited. Accordingly it is essential that the mini- 
mum of wastage is permitted. This calls for complete coordina- 
tion between pump and nozzle operators. 'The personnel engaged 
in fire fighting should cease using extinguishing media as soon as 
it is certain beyond doubt that equipment is not serving a useful 
purpose. Simple hand signals can be employed to achieve the 
necessary liaison. Such signals would not be required, however, 
where the design of the equipment permits remote control. 

760. Response  T i m e  

761. Aircraft fire and rescue equipment, agent amounts and 
procedures are predicated on a rapid response to the scene of 
the accident and initiation of extinguishing agent application. 
Fire equipment should be located in such a position that the 
three minute response time can be met. (See NFPA No. 402, Para- 
graph 103.) However, training is necessary to meet this re- 
sponse time and if possible reduce it even further. 

762. Dry runs should be made to all points on the runways 
and taxiways and 1,000 feet beyond the runway threshold. These 
runs should be made not only during the day, but at night and 
during conditions of reduced visibility. These practice runs will 
not only improve the efficiency of the fire crews, but also improve 
control tower/fire department coordination. 
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A p p e n d i x  A - -  D e f i n i t i o n s  

Article A-100. ICAO Def in i t ions  

A-I I0 .  The follo~/ing definitions of terms are extracted from 
the "Lexicon" issued by the International  Civil Aviation Or- 
ganization: 

A - l l  1. AERODROME: A defined area on land or water (including 
any buildings, installations and equipment) intended to be used 
either wholly or in part  for the arrival, departure and movement 
of aircraft. 

A-I12.  AEROPLANE: A power-driven heavier-than-air  air- 
craft, deriving its lift in flight chiefly from aerodynamic reactions 
on surfaces which remain fixed under  given conditions of flight. 

A- l l3 .  AIR TRAFFIC: All aircraft in flight or operating on the 
• manoeuvring area of an aerodrome. 

A-114. LANDING AREA: The part  of t h e  movement area in- 
tended for landing and take-off run of aircraft. 

A-I15. MOVEMENT AREA: Tha t  part  of an aerodrome intended 
for the surface movement  of aircraf t ,  including the manoeuvring 
area and aprons. 

Article A-200. NFPA Def in i t ions  

A-210. The following definitions are added to clarify the 
foregoing text:  

A-211. AIRCRAFT FIRE FIGHTING: The control o r  extinguish- 
ment of aircraft fires following ground accidents incident to air- 
craft rescue and thereafter. Aircraft fire fighting, as used in this 
text, does not include the control or extinguishment of airborne 
fires in aircraft. 

A-212. AmCRAFT RESCUE: The removal of personnel from an 
aircraft which has sustained a ground accident. Rescue, as used 
in this text, does not include search operations or medical serv- 
ices other than  first aid t reatments.  

A-213. AIRPORT CONTROL: A service established to provide air 
traffic control for airports. 


