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1. PURPOSE. This advisory c i r o u l a r (AC) provides guidance for the water source 
se lect ion and standards for a water d i s t r ibut ion system designed to support 
a i r c r a f t rescue and f i r e f i g h t i n g (ARF) service operations on a i r p o r t s . 

2. CANCELLATION. Advisory C i r c u l a r 150/5220-M, Water Supply for A i r c r a f t F i r e and 
Rescue Protect ion, dated December 7, 1967, i s cancel led . 

3 . APPLICATION. Compliance with the standards contained in this AC i s a prere ­
q u i s i t e for projects involving federa l funding. These standards are a l so recom­
mended for developing non-federal ly funded water supply systems for a i r c r a f t rescue 
and f i r e protect ion. This AC makes a d i s t inct ion between the water supply system 
intended to support the ARF service operation and that needed to support an a irport 
s tructural f i r e protection function. Guidance for a irport s tructural f i r e protec­
tion f a c i l i t i e s and operat ions , such as a i rpor t terminal bu i ld ings , a i r c r a f t 
hangars, a i r cargo terminals , fuel farms, e t c . , can be found in National F i r e 
Protection Associat ion (NFPA) publ icat ion , A i r p o r t Water Supply Systems, NFPA 419. 

4. DEFINITIONS. 

a . A irport Water Di s tr ibut ion System. A system of water mains, piping, 
va lves , hydrants, pumps, e t c . , under a i r p o r t authority for the d i s t r ibut ion of 
pressurized water to support a i r c r a f t f i r e f i g h t i n g and rescue service operations on 
a i r p o r t s . 

b . Mul t i -d i s t r ibut ion System. A system consist ing of the main potable 
d i s t r ibut ion system and a secondary or backup nonpotable d i s t r ibut ion system. 

c. Potable Water. Water c e r t i f i e d by a department of health or other agen­
cies having j u r i s d i c t i o n which has met certa in minimum spec i f icat ions and declared 
su i tab le for human consumption. 

5. WATER SOURCE IDENTIFICATION. Water can be acquired from a public municipal 
water system, man-made r e s e r v o i r s , or natural sources. A publ ic municipal water 
system is general ly a r e l i a b l e primary supply source for ARF service operations. 
Man-made reservo irs include gravi ty tanks, pressure tanks, w e l l s , and at or above 
ground l eve l water r e s e r v o i r s . Natural water sources that may be access ib le to the 
a i r p o r t , are nearby lakes , r i v e r s , and spr ings . Whichever water supply source cho­
sen, the Airpor t Master Plan should ident i fy the source as being ab le to support 
the present and forecasted ARF serv ice , including the domestic service demands of 
the a i r p o r t in a cos t -e f fec t ive manner. When se lec t ing the source for es tabl i sh ing 
an o v e r a l l a i r p o r t f i r e proteotion program, the fo l lowing guidel ines need to be 
considered. 
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a . A Publ ic Municipal Water System. This i s general ly a r e l i a b l e primary 
water supply source. The disadvantages of this source include lack of control over 
water sharing, physical condition of the system, and system component make-up, such 
as pressure reducing valves or water meters. In addi t ion , boosters pump are often 
required to overcome res tr i c t ed flows or pressures during f i r e service operat ions . 

b . Man-made Reservoirs . 

( 1 ) Elevated gravi ty tanks provide a dependable de l ivery of water. 
However, high pressure and volume de l ivery rates may r e s t r i c t the ir use because of 
the extra cost and other prac t i ca l considerat ions . I f employed, the ir height and 
location should be such as not to const i tute an a i rpor t hazard ( see AC 150/5300-4B). 
In addit ion, to be f u l l y e f f e c t i v e , the tanks need a r e f i l l c a p a b i l i t y appropriate 
for anticipated emergency serv i ce . 

( 2 ) At or above ground l eve l water reservo irs for a i r p o r t f i r e protection 
purposes can be located on or o f f the a i r p o r t . In e i ther case, a reservo ir should 
be divided into approximately equal sections to a l low continuous service during 
routine maintenance, r e p a i r s , or expansions to the r e s e r v o i r . As an addit ional 
safeguard, automatic supervision of the r e s e r v o i r ' s water l eve l i s encouraged. 

(3) Wel l s are subject to recedence and, in some areas , s a l t water in t ru ­
sion. This not only presents corrosion problems, i t a l so a f fec ts the useful lness 
of the water, except for AFFF production which i s compatible with either a fresh­
water or saltwater source. Before placing re l iance on we l l supppl ies , l oca l water 
table trends should be analyzed for potential recedence, contaminates, and s a l t ­
water. 

c . Natural Supply Sources. These are usual ly beyond the a i rpor t authori ty 's 
contro l . Addit ional disadvantages include the ever-present af fects of seasonal 
weather factors on natural sources, new land developments which cause increased 
water demands, and poss ib le a l t era t ions of the source. Indus tr ia l pol lutants and 
other surfectant contaminations, may a f fec t the usefulness of the water for foam 
production and cause damage to f i r e f i g h t i n g vehic les , pumping equipment, and the 
associated d i s t r ibut ion piping network. 

6. WATER SOURCE EVALUATION. A v i a b l e water source i s one that supports the a i r ­
port water d i s t r ibut ion system. To determine the best water source, analyze the 
a l ternat ives on the bas is of cost -ef fect iveness and operational requirements. The 
selected water source should accommodate a i r p o r t growth and expansions, thereby 
avoiding cost ly future expansions and correct ive measures. This analys i s should at 
least examine the fo l lowing in se lec t ing a water source: 

a . Control . The a i rpor t author i ty ' s c a p a b i l i t y to maintain control over the 
potential water source; 

b . Capacity. The capacity of the potent ia l water source to maintain the 
appropriate flow rate and pressure to support normal domestic and indus tr ia l o b l i ­
gations during a irport emergency f i r e service demands; 

c . Seasonal Weather Conditions. The af fec ts of drought, f lood , and freez ing 
conditions in el iminating or reducing the r e l i a b i l i t y of some potent ia l water 
sources; 
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d. Future Requirements. Allowances need to be made for the potable water 
requirement of any population centers that may share the source. Consider the 
increases In populations which expand s i g n i f i c a n t l y over time; 

e. Water Qual i ty . Ident i fy present and potent ia l water source contamination, 
such as detrimental chemicals or p a r t i c u l a t e s , and assess how they may a f fec t f i r e 
protection equipment and operations; 

f. Dedicated Source. I t may be f e a s i b l e and cos t -e f fec t ive to provide a 
separate , nonpotable water d i s t r ibut ion system for ARF services; and 

g . Backup Source. Judge the f e a s i b i l i t y of providing for a secondary water 
source to be used in the event of an impairment to the main water supply source. 

7. DISTRIBUTION SYSTEM COMPONENTS. 

a . Piping Layout. A gridded or looped water d i s t r ibut ion system i s preferred 
over a s ing le water main. The emergency service capacity of the system i3 based on 
the f i r e protection water requirements in paragraph 8 and any domestic or 
industr ia l service that w i l l have concurrent demand. Avoid i n s t a l l i n g water l ines 
under a i rpor t bu i ld ings , a i r c r a f t maintenance f a c i l i t i e s , embankments, or zones of 
heavy t r a f f i c areas , such as , a i rpor t runways. I n s t a l l ant i - surge components to 
protect piping from surge and water hammer damage. When f e a s i b l e , the a i rpor t 
water d i s t r ibut ion system should be fed with water at two or more widely separated 
points . 

b * Valves- Valves should be located to f a c i l i t a t e water control and to l imit 
the s ize of the inoperative area during system checks, r e p a i r s , modifications, or 
expansions. 

c. Hydrants. 

( 1 ) The a v a i l a b i l i t y of water from a hydrant source in proximity to 
aprons i s operat ional ly d e s i r a b l e . Where hydrants are located in c lose proximity 
to hangars, terminal bu i ld ings , and passenger gates , ident i fy the ir locat ion with a 
r e f l e c t i v e sign at least 15 feet above the ir pos i t ion . Hydrants should be s t r a t e -
g i c l y located on loops or gr ids and read i ly access ib le to f i r e f i g h t i n g vehicles for 
emergency replenishment. F i r e hydrants should be spaced 300 to 500 feet apart 
along the periphery of aprons which are used for a i r c r a f t parking and passenger 
loading/unloading. Spacing should not be greater than 500 f ee t . 

( 2 ) Access ible hydrant stat ions should be located so as not to constitute 
a hazard to a i r c r a f t or vehic le movements ( see AC 150/5300-MB). This placement 
should a l so safeguard hydrants against mechanical or ground service vehicular 
damage and vandalism. 

( 3 ) Hydrants ins ta l l ed along runway shoulders to provide resupply points 
are not intended to replace s e l f -prope l l ed ARF equipment. Reliance should not be 
placed on the use of hydrants for ARF on the movement areas , p a r t i c u l a r l y runways. 
Runway hydrant systems should be conspicuously marked, and be of recessed or flush 
type so not to become a hazard in the runway safety a r e a . Add i t i ona l ly , such 
systems w i l l need special winter maintenance to insure ident i f i ca t ion of their 
posit ions for emergency U3e and maintenance. 
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d. F i r e Service Pumps. F i r e service pump i n s t a l l a t i o n s are often needed to 
boost the normal municipal water system to higher operating l e v e l s for a i r c r a f t 
emergencies as we l l as for mult i -s tory a i r p o r t structures and a i r c r a f t hangar 
c e i l i n g s . An e f fec t ive pumping program for emergency operations normally has the 
fol lowing: 

( 1 ) Adequate number of pumps capable of supplying the to ta l water demand 
at the required pressure with the l arges t individual pump inoperat ive; 

( 2 ) A highly r e l i a b l e pump power source. Each pump should be i n d i v i ­
dual ly driven. Avoid the dependence of a l l pumps driven by a common source, such 
as an e l e c t r i c public u t i l i t y . In case of f a i l u r e of e l e c t r i c a l l y driven pumps, 
provide for a backup engine generator with an automatic t ransfer device; 

( 3 ) A pump arrangement that al lows e i ther manual or automatic operations 
using either pressure or flow actuated controls; 

CO Protect ive pressure reducing components to protect domestic piping 
from water surge or water hammer damage; 

( 5 ) A regular preventive maintenance and Inspection schedule; 

( 6 ) Continuous water service during s ing le or group pump maintenance pro­
vided by s t r a t e g i c a l l y arranged and valved discharge headers; 

( 7 ) Suction l ines to a l l f i r e pumps from reservo irs sized to achieve f u l l 
water flow requirements; 

(8 ) Detached pump house bui ld ings of non-combustible or f i r e r e s i s t i v e 
construction. S i t e locat ion should not const i tute a hazard. I f housed within 
another s tructure , a pump room i s sectored o f f by an enclosure having a minimum of 
four-hour f i r e res istance; and 

(9 ) Operational spare pumps on- l ine during emergencies. 

8. VEHICLE FILL CAPABILITY. 

a . Vehic le Capacity,. The payload of ARF vehicles i s pr imari ly water. The 
vehicle capacity for a given a i rpor t vehicle I s a function of the to ta l water 
requirements for that a irport index and the number of vehicles that the a irport 
provides to transport and apply that quantity of water. A irport indices (based on 
a i r c r a f t length) are used to quantify the recommended amount of f i r e extinguishing 
agent ( s ) together with the minimum number of vehic les needed to transport the 
a g e n t ( s ) . At a given a i rpor t there are a number of combinations of vehicles that 
could be provided to carry the recommended ARF water supply. Typical recommended 
water quanti t ies range from 60 ga l lons to 9700 g a l l o n s , depending on the type of 
foam concentrate se lected. 

b . Vehicle Tank F i l l Connections. The performance standard for modern ARF 
vehicles spec i f ies that the tank f i l l connections be s ized to permit the f i l l i n g of 
the water tank In two minutes when a pressure of 80 ps i ( 5 . 5 b a r ) i s provided at 
the tank intake connection. Wherever p r a c t i c a l , water system connections des ig­
nated as tank f i l l points for the ARF service should meet this standard. 
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c. Fill Supply Flow Rate, Minimum flow capacity needed to efficiently fill 
vehicles of a given payload is presented in appendix 1. As an illustration, a 2000 
gallon capacity vehicle requires a minimum system flow rate of 1000 gallons/minute. 
Intercepts above the delineation line indicate that the water system has the capa­
city to service the vehicle's need and provide other fire-station operational 
needs. Intercepts below the delineation line indicate a water system that has an 
inadequate capacity to fully use the given vehicle's fill performance standard. 
With the individual vehicle fill requirements found from appendix 1, a cost-
effective system capacity can be designed for any unique ARF fleet. 

LEONARD E. MUDD 
Direc tor , Of f i ce of Airport Standards 
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