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NATIONAL FIRE PROTECTION ASSOCIATION 
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Executive Office: 60 Bat te rymarch  St., Boston 10, Mass. 

The National  Fire Protection Association was organized in 1896 to pro- 
mote the science and improve the methods of fire protection and prevention, 
to obtain and circulate information on these subjects and to secure the co- 
operation of its members in establishing proper safeguards against loss of life 
and property by fire. I ts membership includes over a hundred and eighty 
national and regional societies and associations (list on outside back cover) 
and fifteen thousand individuals, corporations, and organizations. Anyone 
interested may become a member;  membership information is available on 
request. 

This pamphlet  is one of a large number  of publications on fire safety 
issued by the Association; a complete list is available without charge on re- 
quest. The standards, prepared by the technical committees of the National  
Fire Protection Association and adopted in the annual  meetings of the Asso- 
ciation, are intended to prescribe reasonable measures for minimizing losses 
of life and property by fire. All interests concerned have opportuni ty through 
the National  Fire Protection Association to participate in the development 
of the standards and to secure impartial  consideration of matters  affecting 
them. 

N F P A  standards are purely advisory as far as the Association is con- 
cerned, bu t  are widely used by law enforcing authorities in addition to their  
general use as guides to fire-safety. 

Definitions 

The official N F P A  definitions of shall, should and approved are: 

SHALL is intended to indicate requirements. 

SHOULD i8 intended to indicate recommendations, or tha t  which is advised 
but  not  required. 

APPROVED refers to approval by the authori ty  having jurisdiction. 

Units of measurements used herc are U. S. standard. 1 U. S. gallon = 0.83 
Imperial  gallons =3.785 liters. 

Approved Equipment 

The National  Fire Protection Association does not  "approve"  individual 
items of fire protection equipment, materials or services. The standards 
are prepared, as far as practicable, in terms of required performance, avoid- 
ing specifications of materials, devices or methods so phrased as to preclude 
obtaining the desired results by other means. The suitability of devices and 
materials for installation under these standards is indicated by  the listings 
of nationally recognized testing laboratories, whose findings are customarily 
used as a guide to approval by agencies applying these standards. Under- 
writers' Laboratories, Inc., Underwriters '  Laboratories of Canada and the 
Factory Mutual  Laboratories test  devices and m'~terials for use in accordance 
with the appropriate standards, and publish lists which are available on 
request. 
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Committee work leading to the development of these recommendations 
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 scheduled 
air carrier aircraft. During the same year a working party organized under 
the auspices of the International Civil Aviation Organization met in Montreal 
and drafted a paper on the subject of "Crash Fire and Rescue Equipment at 
Aerodromes." 

NFPA Committee work continued during 1948 and in 1949 the Asso- 
ciation adopted a tentative text at its Annual Meeting held in San Francisco, 
CMifornia. At the time of its tentative adoption, representatives of the Air- 
port Operators Council and the American Association of Airport Executives 
presented formM resolutions objecting to certain portions of the text. During 
1949 and 1950 further meetings were held during which time the airport 
management groups were invited to participate. In 1951 a revised text was 
submitted for final adoption by the Association at its Annual Meeting in 
Detroit, Michigan, and unanimously accepted. 

Meanwhile, in June, 1948, the International Civil Aviation Organization 
distributed in ICAO Circular 4 - -  AN/3  for study by the member states the 
recommendations of their working party mentioned previously. No final 

act ion has been taken on these recommendations up to the present time (1954). 

The current text was adopted at the 1954 Annual Meeting of the Asso- 
ciation with one negative vote which was stated to apply to the limitations 
imposed on the use of dry chemieM for aircraft rescue and fire fighting, Para- 
graphs 209.e. and 309 herein. This subject was discussed and the Committee 
went on record that  while no change could be accepted at this time, the Com- 
mittee will seek to secure further data on dry chemical usage and will keep the 
matter open for further discussion and evaluation (luring the coming years. 

This publication, like its 1951 predecessor, is drafted as a "Suggested 
Good Practice" rather than a "Standard" since these recommendations can- 
not be strictly applied internation-Llly because of varied conditions existing 
at  airports. The recommendations, however, are applicable to all airports 
and may be used .'ts a guide for local practices. 
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** Representation is organizational, not personal, anti is for coordination purposes only. 
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S U G G E S T E D  A I R C R A F T  R E S C U E  A N D  F I R E  F I G H T I N G  

E Q U I P M E N T  F O R  A I R P O R T S  

N F P A  N o .  403 - -  1954 

S e c t i o n  100 - -  I n t r o d u c t i o n  

101. These recommendations pertain solely to aircraft rescue 
and fire fighting equipment for airports. They  do not  include 
fire protection facilities for airport structures (i.e. hangars*, 
shops, terminals, buildings, etc.) although the equipment recom- 
mended herein might consti tute valuable fire protection for such 
structures and their contents in many instances. 

102. The threat  of fire is ever present and may  occur at any 
time when aircraft is involved in either operational or serviciDg 
accidents. Experience has shown that  the most severe problems 
of rescue are encountered when fire occurs incident to operational 
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, the latent heat  of operating air- 
craft  engines, exhaust flames and hot gases, the possibility of 
sparks being created through disturbance of electrical circuits or 
equipment,  or the discharge of accumulated electrostatic charges 
at time of ground contact. The outstanding characteristic of 
aircraft fires is their tendency to reach lethal intensity within a 
very short time after outbreak and this not  only handicaps rescue 
efforts but  also presents a severe hazard to the lives of those in- 
volved in the accident and anyone a t tempting their rescue. 

103. The possibility of aircraft accidents is constantly present 
throughout  the extent of air routes. The accident potential is 
greatest, however, on the movement  areas of airports or in their 
immediate vicinity due to the concentration of air traffic, let 
down, landing, taxiing, take-off, fueling, and maintenance opera- 
tions. For  this reason, the provision of special means to deal with 
incidents on and in the immediate vicinity of such movement  
areas is of primary importance. I t  is within such limits that  there 
are the greatest opportunities of saving life and p'roperty. 

104. These recommendations are designed to supplement 
the National  Fire Protection Association publications entitled 
"Suggested Standard Operating Procedures, Aircraft Rescue and 

*See NFPA Pamphlet No. 409, "Standard on Aircraft Hang'Lrs," available 
from the Association, 50 cents each. 
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Fire Fighting" (NFPA No. 402), and "Aircraft Rescue and Fire 
Fighting Techniques for Municipal and Rural Fire Departments 
Using Conventional Fire Apparatus and Equipment" (NFPA 
No. 406).* 

105. Aircraft rescue and fire fighting on the movement area 
of an airport should be under the administrative control of air- 
port management, whether a governmental agency, a private 
corporation, or an individual, and irrespective of how such 
activities are financed and/or organized. Airport management 
should also have administrative duties in connection with air- 
craft rescue and fire fighting within the reasonably accessible 
environs of the airport movement area where there is no conflict 
with the administrative jurisdiction of suitably organized and 
equipped public protective agencies. A prearranged high degree 
of mutual aid (joint defense measures) is desirable between air- 
port rescue and fire fighting organizations and any public pro- 
tective agencies serving the immediate vicinity. An "area 
emergency plan" should be established and airport management 
should provide instruction to cooperating public agencies on the 
special problems and techniques associated with aircraft rescue 
and fire fighting. 

106. These recommendations are suggested for international 
application. The aeronautical terminology used is defined in 
Appendix C. 

S e c t i o n  200 - -  B a s i s  f o r  R e c o m m e n d a t i o n s  

201. To provide a workable index useful in determining the 
minimum amounts of fire extinguishing agents for aircraft rescue 
and fire fighting, aircraft are grouped into the following weight 
categories: 

Aircraft Maximum Gross 
Weight Ranges 

Under 3,000 lbs. 
3,000 to 8,500 lbs. 
8,500 to 15,000 lbs. 

15,000 to 26,000 lbs. 
26,000 to 50,000 lbs. 
50,000 to 90,000 lbs. 
0ver 90,000 lbs. 

Approximate Fuel Normal Number 
Capacity Rangesf of Occupants** 

Under 70 gals. 1 to 4 
70 to 150gals. 4 t o  6 

150 to 500 gals. 5 to 10 
500 to 1,000 gals. 10 to 25 

1,000 to 2,000 gals. 25 to 40 
2,000 to 4,000 gals. 30 to 45 
Over 4,000 gals. Over 45 

*NFPA Pamphlets 402 and 406 are available from NFPA Publications 
Service Department, 35 cents each. 

~U. S. gallons are used in this table. 
**See footnote to Paragraph 203 and Appendix D. 
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All aircraft  do not  conform precisely to the above characteris- 
tics in the weight groupings indicated, but  they do apply gen- 
erally (see Appendix "D"). Similarly, all aircraft which conform 
to the characteristics in the weight groupings do not  have identi- 
cal crash impact  fire dangers. (For example, aircraft  with fuel 
cells well segregated from ignition sources and with properly 
designed plumbing generally have less impact fire dangers than 
other aircraft in the same category which lack this design feature. 
Similarly, rescue opportunities in aircraft in a given weight cate- 
gory may vary  with the nature of the exit facilities provided.) 
The uti l i ty of this index is thus subject to discriminating use 
until experience makes possible more accurate definition of rescue 
and fire fighting requirements based on actual impact fire hazard 
characteristics of individual aircraft, and, as applicable, of in- 
dividual models of the same aircraft. 

202. I t  should be clearly understood tha t  it is not  anticipated 
that  the total  fuel capacity of each aircraft will be involved in 
fire following each and every accident. The index in paragraph 
201 merely indicates the relative fire danger from fuel exposure 
and the total  potential  fuel capacities which might be involved. 
While the fuel capacity of an aircraft generally governs the po- 
tential magnitude of the fire risk, it should also be clearly under-  
stood that  lubricating oils, flammable hydraulic fluids, alcohol, 
combustible fabrics or cargoes,' magnesium parts, etc., may  
provide the initial fuel or contribute significantly to fire spread. 
Conversely, installed fire protection devices designed to operate 
on impact may eliminate or lessen the magnitude of the poten- 
tial fire hazard. 

203. The chief purpose of providing rescue and fire fighting 
equipment  is to save the lives of passengers and crew. I t  is often 
necessary, particularly in t ransport  category aircraft, to effect 
complete control or extinguishment of the fire to ensure such 
rescue. The equipment  recommended herein is based upon this 
concept. Passenger and crew capacities* are generally related 
to the gross weight of the aircraft  (see Paragraph 201) and thus 
are related to the other features useful in determining the ade- 
quacy of extinguishing agents. 

*An exception to this relationship results from so-called "high density" 
seating, most often used in "air coach" type aircraft. Airports served fre- 
quently by aircraft employing this "high density" seating should give special 
consideration to the problems presented in the evacuation and rescue of 
occupants who may be involved in an aircraft accident (see Appendix D for 
further data on "high density" seating). 
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204. The quantities of fire extinguishing agents recommended 
should be related to the heaviest weight category of aircraft 
normally using the facility. (For example, an airport having 
DC-3 operations with only one or two DC-4 landings a day 
should normally be equipped to handle aircraft in the 15,000- 
26,000 lb. category. Prudent operators should, however, provide 
auxiliary facilities for a possible DC-4 emergency.) 

205. The number of recurrent operations per clay influences 
the assignment of personnel needed to man the equipment, but, 
basically, the type of protection provided should be in accord- 
ance with paragraph 204. This is based on the concept that the 
life safety of those aboard one aircraft are no less important than 
those on other similar aircraft, regardless of the frequency of 
operations or exposures to accidents. 

206. I t  is realized that the cost of providing the suggested 
aircraft rescue and fire fghting facilities might be considerable 
and that, in the case of remote airports, the cost may be ma- 
terially more than at those located within zones where public 
fire protection is afforded. The scale of the facilities provided, 
therefore, may have to be related to the revenue produced by the 
air traffic and the overall requirements for such specialized fire 
protection in each situation. The economics of the protection 
must not ignore however, the life protection factors, the airline 
carrier investments at risk, the service rendered by the equip- 
ment for structural and other airport fire protection requirements, 
and the loss of revenue which could result from loss of passenger 
patronage due to unfavorable accident experience. 

207. Heavy air traffic conditions may require an increase in 
the scale of facilities, especially where parallel runways are pro- 
vided or where runways are widely spaced and exceed 8,000 ft. 
in length. 

208. In view of the lack of uniformity in the size and type of 
rescue and fire fighting equipment in use throughout the world, 
the most convenient means of recommending protection for 
aircraft rescue and fire fighting is in terms of the minimum 
amounts and discharge rates of the desired extinguishing agents 
for initial operations. In addition, certain objective and func- 
tional specifications may be given for equipment design and 
operation which may apply to existing or future designs of 
vehicles. (See Section 300.) 

209. 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 may be summarized as follows: 
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(a) Water,  used as water spray (water "fog") or otherwise, is 
the best universally available cooling agent for the control of fire 
and for personnel protection from heat. The extinguishing 
ability of water and water spray, however, is poor on large 
gasoline based fires of the type usually encountered in accidents 
involving aircraft weighing over 15,000 lbs. gross weight (over 
500 gallons (U.S.) of fuel capacity) because of its limitations in 
finalizing extinguishment. I t  is thus not recommended as the 
sole agent available for this type of fire fighting. Water  spray is, 
nonetheless, so very  useful for the protection of t rapped per- 
sonnel in aircraft accidents involving fire and for the protection 
of rescue and fire fighting personnel from severe radiant  heat  
conditions, tha t  its availability is recommended. This is usually 
entirely practical through the use of adjustable valves and nozzles 
on equipment designed essentially to dispense foam. The use 
of straight water streams discharged at high velocity is not recom- 
mended for aircraft rescue and fire fighting except where it is 
desired to "sweep" fuel spills from hazardous areas. Wett ing 
agents added to water improve its extinguishing efficiency on 
flammable liquid based fires but  care must  be exercised to assure 
compatibili ty if foam is a supplementary agent. 

(b) Foam used for aircraft rescue and fire fighting is an aggre- 
gation of small bubbles of lower specific gravi ty than oil or water  
and shows tenacious qualities for covering and clinging to vertical 
or horizontal surfaces. I t  cools hot  surfaces by  its high water 
retention ability and flows freely over a burning liquid surface to 
form a tough, air-excluding blanket  tha t  seals off volatile flam- 
mable vapors from access to air or oxygen. Good quali ty foam 
is dense and long lasting, resisting disruption due to wind and 
draft  or heat and flame at tack and is capable of resealing in 
event  of mechanical rupture of an established blanket. There 
are two kinds of foam: 

(1) Chemical F o a m -  made by the reaction of an alka- 
line salt solution (usually bicarbonate of soda) and an acid 
salt solution (usually aluminum sulphate) to form a gas 
(carbon dioxide) in the presence of a foaming agent which 
causes the gas to be trapped in bubbles to form a tough, 
fire resistant foam. 

(2) Mechanical Foam (Air F o a m ) -  made by the addi- 
tion of a special foam stabilizer (a liquid) to water to make 
it capable of foaming in the presence of air which is incor- 
porated by the mechanical action of jets in fixed foam maker 
or playpipe. 
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Mechanical foam (air foam) is more suitable for aircraft rescue 
and fire fighting because of advantages in speed of operation, 
reduced manpower requirements and ease of carrying the needed 
basic ingredient. The most serious limitation of foam for air- 
craft rescue and fire fighting is the time element involved in its 
application (usually best accomplished by the deflection of foam 
off the fuselage and working outwards to form a blanket over 
flammable liquid spills). To be effective for the primary mission 
of rescue, rapid discharge facilities must be available to permit 
application of large quantities in the shortest possible time. The 
hazards of disrupting established foam blankets by turbulence, 
water precipitation and heat baking can be overcome by fire- 
men's training and the purchase of a good quality of the basic 
foam ingredient.* 

(c) "Fog-foam" used for aircraft rescue and fire fighting is the 
commonly used name applied to foam discharged at relatively 
high pressures in water solution through specially designed 
spray nozzles. I t  has excellent cooling effects and measurably 
increases the extinguishing efficiency of plain water spray (water 
"fog"). With its high water content (which is reflected in its 
cooling ability), there is, however, a sacrifice in its smothering 
quality as compared with "ordinary" foam (see Paragraph 209. 
(b), and, hence, in the permanency of the foam blanket formed 
by its application on flammable liquid spills. Quantity applica- 
tion of "fog-foam" on an aircraft fire at a high rate of discharge 
provides for effective extinguishment and unexcelled cooling 
within the limitations imposed on any single agent method now 
available. 

(d) Carbon dioxide used for aircraft rescue and fire fighting 
provides a most rapid means of fire extinguishment on flammable 
liquids when dispensed adequately over the fire area in sufficient 
quantity at a sufficiently high rate of discharge. As an inert gas, 
its thorough penetration to otherwise inaccessible areas is par- 
ticularly significant and its speed of action is tremendously im- 
portant to the primary mission of rescue. The cooling effect of 
carbon dioxide is not always sufficient to reduce heated metal 
parts below the ignition temperatures of flammable liquid vapors 
liable to persist in the area. This introduces the hazard of reig- 
nition of such exposed flammable vapors upon diffusion of the 
inerting carbon dioxide gas. The permanency of extinguishment 
may also be affected by atmospheric conditions (particularly 
wind direction and velocity) but firemen's training has a great 
influence on this contingency. 

*See "NFPA Standards for Foam Extinguishing Systems" (NFPA No. 11) 
for tests of mechanical (air) foam quality. 
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(e) Dry chemical (gas expelled) has been used extensively for 
aircraft fire fighting at airports in quantities up to approxi- 
mately 400 pounds and experimentally in larger quantities. A 
number of airports have "Jeeps" or similar vehicles with dry 
chemical tank supplies and hand lines (see Paragr-@~ 309). Its 
use in larger aircraft rescue -rod fire fighting vehicles has been 
proposed and tests have been conducted but  final recommenda- 
tions on its absolute use are not possible at this time (January 
1954) but deserves further consideration. 

(f) Several vaporizing liquid extinguishing agents effective on 
flammable liquid fires under proper conditions have been pro- 
posed for aircraft rescue and fire fighting but their use for this 
purpose has not been evaluated sufIieiently to permit any con- 
elusive recommendations at this time (January 1954). Experi- 
mentation is underway with such agents as chlorobromomethane 
and certain other halogenated hydrocarbons. Until complete 
evaluation is made, however, the use of these agents cannot be 
specifically recommended. 

210. It  should be noted from the information in Paragraph 
209 that no single agent meets all the necessary qualifications for 
speedy and permanent aircraft fire extinguishment in event of a 
major aircraft fire. A combination of agents for such a major fire 
is thus desirable, especially for aircraft weighing over 15,000 lbs. 
gross weight (over 500 gals. of gasoline). The selection of carbon 
dioxide and foam is recommended as the most effective means 
currently available for handling normal, major aircraft rescue 
and fire fighting assignments. This combination provides for 
rapid blanketing, effective cooling and permanent extinguish- 
ment, assuming adequacy of agent supply and discharge facili- 
ties. The use of either of these two agents or dry chemical is 
recommended for "incipient" aircraft fires (see Paragraphs 
209(e) and 309). The use of dry chemieM in lieu of carbon 
dioxide may prove feasible on major aircraft fires, but until fire 
experience is accumulated, no recommendation can be given on 
its large seMe use. For aircraft weighing under 15,000 pounds 
grogs weight, the combined use of carbon dioxide and foam is 
likewise recommended but recognition is given to the potential 
successful utilization of earbon dioxide, dry chemical or foam 
singly by virtue of the limited fuel exposures liable to be in- 
volved. Under certain conditions, it might also be possible to 
extinguish incipient fires on larger aircraft with a single agent 
attack but the availability of carbon dioxide and foam as speci- 
fied in Table No. 1 is a recommended minimum safeguard for 
aircraft in all weight categories. 
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211. The types and quantities of extinguishing media recom- 
mended in Table 1 are based on the finding indicated in Para- 
graph 210 and on research, large scale tests and actual experience 
studies in the United Kingdom and the United States as related 
to the particular requirements of civil aircraft operations. The 
quantities recommended are the minimums to be immedi-~tely 
available for direct .application. 

212. 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 bulk application (see Paragraph 209) is 
capable of securing positive extinguishment of burning magne- 
sium 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 diffi- 
culty are: (1) by the removal of the magnesium from the fire area 
where accessible and identifiable; (2) by the localized applica- 
tion of special magnesium extinguishing agents or covering with 
sand or dirt; or (3) by cooling with water or "fog foam" (this 
process liable to temporarily intensify flame spread until the 
application is sufficient to produce the degree of cooling 
required).* 

S e c t i o n  3 0 0  - -  R e c o m m e n d a t i o n s  

301. Table No. 1 indicates the quantities of carbon dioxide 
and water (for conversion to foam) recommended as the mini- 
mum amounts for immediate application, graded according to 
aircraft weight categories (see Paragraph 201) and in accordance 
with the findings indicated in Paragraphs 210 and 211. 

302. It  is recommended that equipment dispensing these 
agents be so designed that the total amounts of water (dispensed 
as foam, "fog-foam" or water spray) and the total amount of 
carbon dioxide indicated in Table No. 1 be discharged within 
21/~ minutes maximum time so as to afford the desired rates of 
discharge considered essential to fire extinguishment or control. 

303. Table No. 1 applies to all airports other than those 
where extremely low temperature conditions exist over extended 
periods of time necessitating special safeguards for the effective 
utilization of mobile aircraft rescue and fire fighting equipment. 

*See also NFPA Pamphlet No. 48 (25 cents), "Standards for Magnesium." 
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T a b l e  No .  1 
Suggested Minimum Amounts of 

Extinguishing Agents and 
Minimum Personnel 

for 
Aircraft Rescue and Fire Fighting Operations 

Graded According to Aircraft Weight Categories 

Aircraf t  by 
Gross Weigh t  

Categories  
(See Par. 201) 

M i n i m u m  Quan t i t i e s  
Ex t ingu i sh ing  Agents  

(See Pars. 301-306) 

Water  in Carbon 
U.S. Gais Dioxide 
(For Foam in 

Production) Pounds  

Under 3,0001bs. 300 gals. and 300 lbs. 

3,000-8,5001bs. 400 gals. and 500 lbs. 

8,500-15,000 lbs. 500 gals. and 750 lbs. 

15,000-26,000 lbs. 750 gals. and 1,200 lbs. 

26,000-50,000 lbs. 1,500 gals. and 2,000 lbs. 

Either 
2,500 and 4,000 lbs. 

50,000-90,000 lbs. o ~ " ~  gals. 

_ _ _ _  3,500 gals. and 2,000 lbs. 

Either 
I 3,500 gals. and 4,000 ibs. 

Over 90,000 lbs. 0 7 - -  

4,500 gals. and 2,000 lbs. 

M i n i m u m  Personnel  
on Duty  

(See Pars. 314-316) 

1 2 

1 2 

1 4 

3 4 

4 4 

4-5 6 

5-6 6 

Typica l  Civil 
Aircraf t  in  Weight  
Category (See also 

Appendix "D") 

Piper Super Cub, 
Cessna 140, Beech 
Bonanza, Navion, 
etc. 

Grumman Widgeon 
Cessna 190, 
deHavilland 
Beaver, etc. 

Beech D-18S, 
Grumman Mallard 
Short Sealand, etc. 

Douglas DC-3, 
Beech Model 34, 
Lockheed Lodestar 
etc. 

Convair Liner, 
i'vI ar tin 202, 
Douglas Super 
DC-3, etc. 

Douglas DC-4, 
"North Star" 
Handley-Page 
Hermes IV, etc. 

Douglas DC-6, 
Lockheed 
Constellation, 
Boeing Strato- 
cruiser, etc. 

NOTE 1: M a x i m u m  d i s c h a r g e  pe r iod  for  d i s p e n s i n g  t he  t o t a l  a m o u n t s  of 
b o t h  -~gents s h o u l d  n o t  exceed  21~ m i n u t e s  for  each.  See p a r a g r a p h  302 for  
f u r t h e r  de ta i l s .  

NOTE 2: As  n e w  m e d i u m s  a re  d e v e l o p e d  c o n s i d e r a t i o n  wi l l  be  g i v e n  to  

m o d i f i c a t i o n  of t h i s  T a b l e  [see P a r a g r a p h s  209.(e)  a n d  (f)]. 

NOTE 3:  See a lso  P a r a g r ' t p h s  309 a n d  310 fox" r e c o m m e n d a t i o n s  on  a u x i l i a r y  

e q u i p m e n t .  
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304. The minimum amounts of water (for conversion to foam) 
and carbon dioxide suggested in Table No. 1 are based on their 
being immediately available for application from properly de- 
signed and equipped mobile aircraft rescue and fire fighting 
equipment available at the airport (see Paragraphs 307 and 309), 
manned by thoroughly trained and equipped aircraft, rescue and 
fire fighting crews (see Paragraph 316). The minimum agent 
quantities suggested in Table No. 1 presume the existence of 
additional water supply facilities (mobile or otherwise) and any 
special chemicals upon which dependence is placed for fire ex- 
tinguishment to make possible continuing rescue and fire fighting 
operations for a reasonable period of time after the discharge of 
agents carried as the initial minimums. 

305. The amount of water shown in Table No. 1 for each 
weight grouping is the minimum considered desirable for fire 
extinguishment based on conversion to foam and when the foam 
is applied in conjunction with carbon dioxide (see Paragraph 
210). The gallonage is expressed in gallons of water (not in gal- 
lons of foam) and the mechanical foam production contemplated 
is based upon an average expansion ratio of 10 to 1. When the 
water supply is used for other than foam production, the ex- 
tinguishing efficiency or effectiveness should equal that of the 
foam method. 

306. The amount of carbon dioxide shown in Table No. 1 
for each weight category is the minimum considered necessary for 
fire extinguishment when applied in eonjunetion with foam (see 
Paragraph 210). Other inert gases (or agents which produce 
inert gases when applied to fire) may be utilized following a de- 
termination of their extinguishing efficiency and effectiveness 
and assuring reasonable compatibility with foam. When other 
such agents are used, however, their extinguishing efficiency or 
effectiveness should equal that of comparable amounts of carbon 
dioxide. 

307. Aircraft rescue and fire fighting equipment should be 
mobile and the major* vehicles provided for conveying the ex- 
tinguishing media quickly to the scene of the accident should be 
constructed to comply generally with the following objective 
specifications: 

(a) The optimum carrying capacity of a vehicle and its gross 
weight will depend upon various chassis and body design fea- 
tures. In this respect, vehicle capacity and gross weight should 
be compatible with, and without prejudice to, the performance 
characteristics specified in sub-paragraph (b) of this section. 

*See Paragraph 309 for vehicles under 3 tons gross weight. 
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This criteria will determine the suit:d)ility of the vehicle for the 
duties described. In this connection, it should be noted tha t  with 
the larger type aircraft  (particularly aircraft  over 15,000 lbs. 
gross weight) it is desirable to have multiple units available 
to a t tack  a fire from more than one point or quarter.  

(b) Design and construction of the vehicle should be suitable 
for carrying its full load at  relatively high rates of speed over all 
types of roads, trails, open and rolling country  under all reason- 
able conditions of weather  and terrain on the movemen t  area of 
the airport  and in the immediate  vicinity thereof. More specifi- 
cally, the vehicle should have the following characteristics: 

1. A cruising speed of a t  least 50 miles per hour on paved 
roads. 

2. Acceleration such tha t  the vehicle, fully loaded, is able 
to achieve 50 miles par hour within 45 seconds or in a distance of 
1,400 feet, without  engine preheating and with ambient  tem-  
peratures above 45 ° F. (7 ° C.). 

3. Braking should permit  the vehicle to be brought  to a stop 
in 20 feet when traveling 20 miles per hour, fully loaded and 
manned,  on dry pavement .  

4. Detailed vehicle traction and flotation specifications 
cannot  be issued on a blanket  basis as they will va ry  with the 
terrain conditions existing or liable to exist a t  the individual 
airports at  which the vehicle is in service. The importance of 
using proper tire sizes, treads and inflations cannot  be overem- 
phasized. Standard commercial  vehicles m a y  be used satis- 
factorily a t  some airports, but, at  others, terrain conditions m a y  
require tha t  special a t tent ion be given to vehicle flotation and 
traction. Flotat ion and tract ion on soft soil is best obtained by  
the use of low tire inflations. The tire load and inflation tables 
;n Appendix "A"  were supplied through the courtesy of the Tire 
and Rim Association (U.S.A.) as a guide in choosing adequate  
tire sizes, where terrain conditions indicate the need for low 
pressure (25 psi) inflations. I t  should be noted tha t  the use of 
low pressures decreases tire loads requiring larger-sized 'tires and 
greater  body clearances than is customari ly provided on s tandard  
commercial  vehicles. Inflations lower than 25 psi are not recom- 
mended since their use requires some provisions for prevent ing 
the tires from creeping on the rims. If  the vehicle service re- 
quirements are over such terrain tha t  inflations need not be as 
low as 25 psi, tire sizes can be reduced by the use of higher infla- 
tions and tire durabi l i ty  should be sat isfactory providing there 
is adherence to s tandard t ruck load-inflation tables.* Grea t  care 

*Full details available and published by the Tire and Rim Association, 
Akron. Ohio. 
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must be used to avoid the danger of sidewall injury and pinching 
of tubes which may occur with under-inflated tires. 

5. Angles of approach and departure should be not less 
than 30 degrees and center clearance not less than 15 inches, 
except where only flat terrain exists within the normally acces- 
sible environs of the airport. 

6. Vehicle motor horsepower requirements, transmission 
power ratios and chassis design should be governed by vehicle 
weight, the acceleration and speed requirements, add by the 
flotation specifications engineered for the terrain conditions at 
the airport being served. Normally, front and rear axle drive is 
desirable with positive four-wheel drive recommended for all 
difficult terrain where the need may be illustrated by actual test 
runs. 

(c) 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 Con- 
trol. 

(d) 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. Vehicle 
length and height should take into consideration garaging 
facilities. 

(e) Simplicity of vehicle operation (particularly operation of 
extinguishing agent discharge facilities) is highly important be- 
cause of the time restrictions imposed upon successful aircraft 
rescue and fire fighting operations and the need to keep to the 
minimum the crew required. I t  must be remembered that fast 
blanketing of the fire area is essential. Hand hose lines are thus 
not enough for large aircraft fires; elevated turrets or horns hav- 
ing large discharge capacities are needed to quickly blanket the 
fire and knock down the bulk of the flames. 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. 

(f) Accessory equipment desirable includes: 
(1) Manual Cutting, Opening and Access Tools*: 

Large and small axes specially designed for piercing 
metallic fuselage skin surfaces (non-wedging) 

Bolt, bar and metal cutters 
Metal and wood cross cut and hack saws 
Rounded tip knives for cutting safety belts, parachute 

straps (See Figure 1) 

*See teigure 2 for typical erast~ tool kit. 
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Fig. 1. Harness  C u t t i n g  Tool .  

Vise and electrical wire 
cutting pliers 

Access ladders (length 
depending on types of 
aircraft using the air- 
port) 

Screwdrivers and fastener 
tools 

Keys to aircraft com- 
partments 

(2) Manual Shifting Tools: 
Crow bar and claw tool 
Grappling hook and cable 

(with tow hooks 
mounted on front and 
rear of mobile truck) 

Long handled shovels 
Pike pole 
Sledge hammer 

] 

F i g .  2. T y p i c a l  C r a s h  R e s c u e  Too l  K i t .  
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Plugs and crimping tools for flammable liquid lines and 
tanks 

(3) Electrical or Mechanical Tools (May be mounted on 
separate Auxiliary Unit*): 

Electrical, circular metal cutting saw 
Electrical, push-pull metal cutting saw 
Electrical lighting plant with generator 
Portable public address system with batteries 
Power winch or crane 

(4) First Aid Equipment (May be mounted on separate 
Auxiliary Unit) 

First aid fire extinguishers 
irst aid medical kit 

Asbestos and wool blankets 
~: tretchers 
Resuscitator 

Flfi. ?,. 
Typical  Protective Suit .  

308. The following fire fighters' 
personal equipment is the minimum 
recommended : 

(a) Bunker suit with heat insula- 
tire interliners for coat and trousers 
to afford full arm, body and leg pro- 
tection, outer garment to be water 
repellent and flame resistant. 

(b) Protective gloves of chrome 
leather with heat insulative interliner 
and gauntlet wrist protection. 

(c) Standard fireman boots with 
wool lining. 

(d) Firemen helmet with plastic 
full vision face shield and front and 
neck protective aprons. 

309. Light, mobile vehicles weigh- 
ing under 3 tons gross, equipped with 
100-300 gallons of water plus 10-30 
gallons of foam or 100-400 pounds of 
carbon dioxide or dry chemical are 
desirable for airports regardless of the 
availability of heavier, major units of 
aircraft rescue and fire fighting 
equipment. These vehicles may be 
equipped with a turret or hand line 
capable of discharging the extinguish- 

*See Appendix "B."  
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Fi~. 4. E x p e r i m e n t a l  Navy "Jeep"  f o a m  rescue  vehic le  carries 230 rials, of water  a n d  
20 rials, of f o a m .  Desirined for carrier operat ions .  

ing agent content  rapidly and effectively. I t  is very important  
tha t  this vehicle have four-wheel drive and be able to achieve, 
when fully loaded, a speed of 50 miles per hour within 25 seconds 
or within a distance of 1,300 feet, without engine preheating and 
with ambient  temperatures above 45 ° F. (7.3 ° C.). The  main 
function of such vehicles is to reach accident sites quickly, to 
initiate extinguishing action pending arrival of major units of 
equipment and to traverse adverse terrain which might make 
access for larger units of equipment difficult or impossible. 
Another unit of auxiliary equipment  which might be desirable 
at  larger airports is one equipped with power tools for forcible 
en t ry  purposes (see Appendix B). 

310. Water  tank trucks are desirable auxiliary units, par- 
ticularly where water supplies on and around the airport  are 
limited. Such tank trucks should be equipped with a pump and 
hose for relaying water to major rescue and fire fighting equip- 
ment or for direct application on the fire. Foam supplies and 
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combination foam, "fog-foam," and water spray nozzles might 
a!so be carried on the tank truck. 

311. No a t t empt  is made in these recommendations to detail 
water pump capacities, pump inlet and outlet  plumbing, power 
rake-offs, foam proportioners and controls, the location of ele- 
vated nozzles and their operations, hose reel location, hose sizes 
and length, cab and manpower carrying facilities and similar 
equipment  details,* althoug:h they are all items requiring careful 
engineering and design. Basically such equipment  is related to 
the extinguishing media used, the production rates as specified 
in Table No. 1 and the manpower needed to place the vehicle in 
full operation. Wherever  possible, opt imum benefits are normally 
achieved with mobile equipment  by approaching an aircraft  fire 
from the windward position but  this is not ahvays possible.** 
This dictates tha t  turrets  and hand lines should be so located 
and operable to be efficient in any position (or any angle of 
vehicle approach) to avoid any waste of time (turrets operable 
360 ° and hand lines on reels or hose bed). Ground sweep nozzles 
(discharging foam under the front  bumper  of the vehicle) are 
desirable. 

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

313. All aircraft rescue and fire fighting vehicles should be 
painted red in accordance with "Army-Navy-Civi l  Uniform 
Requirements for the Marking of Vehicles Used on Landing 
Areas."(  This requirement applies in the United States only, 
but  international adoption is recommended. 

314. During all operational flight periods of t ransport  category 
aircraft, the principalt~ aircraft rescue and fire fighting unit 
should be driver manned, equipped with two-way radio on air- 
port  control radio station frequency, and should normally be 

*See NFPA "Specifications for Motor Fire Apparatus." (NFPA No. 19) 
for reference data. 

**See paragraph 104. 
~See Technical Standard Order N4 (July 2, 1947) available from the Civil 

Aeronautics Administration, Washington 25, D. C., U.S.A. 
ttThe "princip-tl" unit is defined as the unit designated as the first major 

unit to be employed. 
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located where maximum practicable access and observation can 
be obtained of the operational runways. At airports operating 
personal aircraft exclusively, the provision for an -flert unit and 
driver should be optional with aircraft operators utilizing the 
airport. I t  must  be einphasized that  the entire purpose and 
function of the fire defense organization established by these 
recommendations will be defeated if the equipment specified is 
not  available for immediate action the moment  an accident 
occurs. Since all accidents cannot be anticipated, the need for an 
alert unit is obvious.  Supplementary mobile equipment  garaged 
at  a central station should be provided with an assigned driver 
for each such unit. This central station should be heated (where 
necessary) to assure immediate starting of garaged vehicles and 
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 local regulations regarding 
clearances of structures from landing areas. 

(c) T ha t  visibility of flight act ivi ty is normally obtainable. 

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

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

a l s .  I t  is recommended tha t  full crews (including auxiliaries) 
man the equipment and tha t  this equipment be placed at  pre- 
determined emergency stations on the movement  area prior to 
any landing or take-off under any abnormal flight or weather 
conditions which might increase the accident potential  during 
such operations. Movement  and utilization of aircraft  rescue 
and fire fighting equipment  and of other emergency equipment  
at  the time of emergency should be governed by the principles 
set forth in N F P A  pamphlet  "Suggested Standard Operating 
Procedures, Aircraft  Rescue and Fire Fighting." (NFPA No. 
402.)* 

316. Personnel recommendations are as follows: 
(a) Sufficient trained aircraft rescue and fire fighting person- 

nel (Emergency Crew) should be available during all periods of 
flight operations to bring into immediate employment  at  least 
one-third of the total extinguishing media specified or a minimum 
of one unit  of equipment,  whichever is the greater. This con- 

*Available from the Associ'~tion. 
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templates tha t  the principal* aircraft rescue and fire fighting 
unit can be fully manned with full-time and auxiliary personnel 
within 30 seconds of an alarm and that  each additional unit of 
equipment  has a fully qualified driver-operator immediately 
awdlable. Other trained auxiliary personnel should be availat)le 
to complete these additional vehicle manning requirements. 
Table No. 1 may be used as a guide in the interpretat ion of these 
recommendations. 

(b) It, is recommended that  strueturM fire fighters (where 
avMlable), personnel of tenants and users of the airport, as well 
as airport  employees be trained as auxiliaries. 

(c) All full-time or auxiliary trained personnel (Emergency 
Crew) 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. This in- 
volves particularly expert knowledge of: 

1. The capabilities and limitations of their mobile and 
auxiliary aircraft rescue and fire fighting equipment  and thor- 
ough familiarity with procedures recommended for their opera- 
tion and for the accomplishment of their mission. 

2. The physical features of the aircraft operating on the 
airport  particularly as to the location of: 

Crew and passeDger seats 
En t ry  and exit facilities and emergency exit equipment 
Forcible ent ry  areas 
Fuel tanks, fuel shut-off controls, fuel line drainage 

points, fuel filler caps 
Bat te ry  locations and ba t te ry  master switches 
Lubricating oil tanks and shut-off valves 
Hydraulic fluid tanks and shut-off valves 
De-icer tanks 
Baggage compar tment  areas 
Fire extinguishing systems and controls 
Fire extinguisher locations 
Heater  locations and controls 

3. The behavior of fuel vapors and flammable liquids and 
their control and extinguishment under conditions encountered 
in aircraft accidents. Knowledge of aircraft fuel system con- 
struction is impor tant  in this connection. 

4. The methods of preventing fire following aircraft acci- 
dents where fire does not  initially occur. 

5. MedicM first aid and the proper manner  of handling 

*The "principal" unit is defined as that unit design'lted as the first major 
unit to be employed. 



R E C O M M E N D A T I O N S  403-23 

injured personnel to avoid additionM suffering or injury in ex- 
tricating trapped occupants from crashed Mrcraft. 

6. 1;light patterns and operationM practices on the airport 
and airspace, including knowledge of ground flight obstructions 
and Mrport topography. 

317. Full-time emergency crewmen should be assigned airport 
fire prevention duties (inspections and fire-guard functions) and 
be responsible for the mMntenanee of all airport fire equipment 
but should not be given janitorial or labor duties outside their 
quarters or field of service. 

318. The utility of and requirements for Mrcraft rescue and 
fire fighting equipment should also take into consideration such 
local factors as: 

a. Aircraft storage practices, quantity of aircraft stored, and 
the inherent hazards associated therewith. 

b. Aircraft maintenance activities, facilities and inherent 
hazards associated therewith. 

c. Installed fire protective equipment provided for aircraft 
hangars and aircraft repMr and storage buildings. 

d. Gasoline handling and storage practices and the inherent 
hazards associated therewith. 

e. Frequency of adverse weather conditions which might 
effect the number of emergency landings and the radio and radar 
landing aids provided. 

f. The availability of suitably organized and equipped public 
protective agencies available for assistance and aid to the airport 
fire defense organization. 

g. Flight obstructions and hazards surrounding the airport. 

h. The value of the real property investments on the airport. 

319. 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 NationM Fire Protec- 
tion Association, 60 Batterymareh St., Boston 10, Mass. The 
form reproduced in Appendix "E"  is the Official Report of the 
Association and full size copies are avMlable from the NFPA. 
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A P P E N D I X  "A" 

Tires for Aircraft Rescue and Fire Fight ing  Equipment 

Maximum Recommended Loads at 25 Pounds Inflation 

A Tire and Rim Association Standard 

Tire  P ly  Load  a t  T i re  P l y  Load at  
Size R a t i n g  25 P S i  Size R a t i n g  25 P S I  

6.50-17 6 1000 11.00-24 " 12 2740 

6.50-18 6 1050 
12.00-20 14 2780 

6.50-20 6 1130 
12.00-22 14 2940 

7.00-17 8 1115 12.00-24 14 3120 
7.00-18 8 1165 
7.00-20 8 1260 13.00-20 16 3300 

7.50-17 8 1260 13.00-24 16 3700 

7.50-18 8 1320 14.00-20 18 3880 

7.50-20 8 1420 14.00-24 18 4320 

8.25-18 10 1530 16.00-20 10 5125 

8.25-20 10 1660 16.00-24,25 12 5675 

9.00-18 10 1850 16.00-28, 29 12 6300 

9.00-20 10 1970 16.00-32,33 12 6800 

10.00-18 12 2060 18.00-24,25 16 7325 

10.00-20 12 2190 18.00-29 16 8025 

10.00-22 12 2340 18.00-32,33 16 8700 

10.00-24 12 2490 
21.00-24,25 16 9400 

11.00-20 12 2460 21.00-29 16 10200 

11.00-22 12 2600 21.00-33 16 11000 
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APPENDIX " B "  

Suggested Specifications for 
Aircraft Forcible Entry Vehicle 

This auxiliary vehicle may be useful to any airport aircraft 
rescue and fire fighting organization. The basic requirement for 
this vehicle is that it be capable of reaching any potential crash 
site on the movement area of the airport within 90 seconds under 
all normal operating conditions. 

This vehicle is designed solely to make available at accident 
sites forcible entry equipment useful for emergency rescue work. 
Light fire fighting vehicles on chassis of similar design are covered 
under Paragraph 309 of this Pamphlet. The following specifica- 
tions cover the design of this typical forcible entry vehicle: 

1. Truck, ~ ton, 4 x 4, Kaiser-Willys "Jeep" or equiva- 
lent. 

2. Generator, l l0  volt, D.C. with power take-off (3KW or 
larger, depending upon electrical accessories used). 

3. Floodlights, two 500 Watt. 
4. Radio, 2-way with Airport Control Radio. 
5. Siren, electric. 

t Wff mr 

Fig. B-I.  Typical  Quarter-Ton Auxiliary Aircraft Forcible Entry Vehicle 
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Fig. B-2. Front  View S h o w i n g  W i n c h .  Fig. B-3. Rear View Showing Grappl ing  Cable 

6. Electrical extension cord reel, 100 ft., number 10 gauge. 
rubber covered, two-wire conductor cord, connected 
to explosion-proof outlet plug. 

7. Saw, electric, circular, metal cutting. 
8. Saw, electric, push-pull, metal cutting. 
9. Tools, manual. 

a. Axes, non-wedging,  *h. 
metal cutting 

b. Bar, wrecking, goose- i. 
neck, 3/~,, x 30" j. 

c. Bolt and cable cutter 
d. H a m m e r s ,  ba l lpeen  *k. 

and sledge 
*e. Hatchet, 5 ~ "  edge 1. 
f. Keys,  a i rcraf t  com- m. 

partment n. 
*g. Knives, rescue, rounded o. 

tip (See Fig. 1, Par. 307. f.) 

10. Ladder, folding, minimum 10 ft. when extended (longer 
if required by aircraft operating at the airport). 

11. Grappling hook with 50 ft. of flexible wire cable on reel, 
truck mounted. 

Pliers, wire cutting, 
lineman 
Pole, pike 
Saws, hand, metal cut- 
ting 
Screwdrivers, 6", 8" 
and fastener tools 
Shears, metal 
Shovel, long handled 
Snips, tinners 
W r e n c h e s ,  v a r i o u s  
sizes 

*To be in belt for rescue personnel. 
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12. Flashlights, three, explosion-proof. 
13. Plugs, synthetic rubber, fuel line (various sizes). 
14. Fire extinguishers, two 15 lb. carbon dioxide or two 20 

lb. dry chemical and one 2 ~  gallon foam as minimum 
(exclusive of trailer unit). 

15. Trailer hitch. 

Fig. B-4. Collapsible Ladder Opening Sideways. 

Fig. B-5. Front Seat Showing Generator and Auxiliary Equipment  as Labeled. 



403-28 A I R P ( ) R T  R E S C I ' E  AND F I R E  F I G H T I N G  E Q U I P M E N T  

APPENDIX "C" 

The following definitions of terms are extracted from the 
"Lexicon" issued by the Internat ionM Civil Aviat ion Organiza- 
tion : 

Aerodrome: A defined area oll land or water  (including any  
buildings, installations and equipment)  intended to be used 
either wholly or in par t  for the arrival, departure,  and movemen t  
of aircraft.  

Aircraft: Any machine tha t  can derive support  in the a tmos-  
phere from the reactions of the air. 

Airport: An aerodrome at  which facilities have, in the opinion 
of the State  authorities, been sufficiently developed to be of im- 
portance to civil aviation. 

Air Traffic: All aircraft in flight or operating on the maneuver-  
ing area of an aerodrome. 

Landing Area: The par t  of the movemen t  area intended for 
landing and take-off run of aircraft.  

Movement Area: T h a t  par t  of an aerodrome intended for the 
surface movemen t  of aircraft.  

The following definitions are added to clarify the foregoing 
text. These definitions are promulgated by  the N F P A  Com- 
mit tee  : 

Aircraft Fire Fighting: The control or ext inguishment  of 
aircraf t  fires following ground accidents incident to aircraft  
rescue and thereafter.  Aircraft  fire fighting, as used in these 
recommendations,  does not include the control or extinguish- 
ment  of airborne fires in aircraft.  

Aircraft Rescue: The removal  of personnel from an aircraft  
which has sustained a ground accident. Rescue, as used in these 
recommendations,  does not include search operations or medical 
services other than  first aid t reatments .  

Airport Control: A service established to provide air traffic 
control for airports. 

Airport Manager: The individual having managerial  re- 
sponsibility for the operation and safety of the airport  whether 
he represents a governmental  agency, a pr ivate  corporation, or 
an indivi(hml. The  airport  manager  properly should have ad- 
ministrat ive ('ontrol over air( 'raft rescue and fire fighting services 
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operating on the movement area of the airport. 'He  should not 
normally be required to exercise authority over operational 
matters at the time of emergency, said responsibility normally 
being that of a duly appointed Chief of Emergency Crew. 

Chief  of ~ Emergency  Crew: As used in these recommenda- 
tions, the individual normally having operational control over 
aircraft rescue and fire fighting equipment and manpower 
(Emergency Crew) specifically made available for aircraft rescue 
and fire fighting activity on the airport, or his designated assist- 
ant. He has both the authority and responsibility for decisions 
affecting rescue and fire fighting activity and is normally in sole 
command of such operations at time of emergency. 

Emergency  Crewl Personnel under the operational juris- 
diction of the Chief of Emergency Crew assigned on a full-time 
or auxiliary basis to aircraft rescue and fire fighting activities. 

M u t u a l  Aid: Prearranged exchanges of aid and assistance 
between various fire defense organizations within a given area, 
as, for instance, the.mutual aid which might be provided be- 
tween aircraft rescue and fire fighting organizations and local 
public fire departments for an "area" defense of the community, 
the airport,  and surrounding territories. 

S t anda rd  O p e r a t i n g  P rocedure :  A recommended good 
practice. 


