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N u m b e r  of 
S p r in k le rs

A U T O M A T IC  S P R IN K L E R  

P E R F O R M A N C E  T A B L E S

T A B L E  3 —  C O N D E N SE D  *

N u m b e r
of

O p e ra t in g F ire s o r C o n tro lled

T o ta l C u m u la tiv e T o ta l C u m u la tiv e

1 3809 3809 66.56% 66.56%

2 901 4710 15.50 82.12

3 337 5047 5.89 88.01

4 184 5231 3.22 91.23

5 91 5322 1.58 92.81

6 71 5393 1.24 94.05

7 50 5443 0.87 94.92

8 45 5488 0.78 95.70

9 25 5513 0.44 96.14

10 31 5544 0.54 96.68

10 o r
m o re 170 5720 ' 3.08% 99.76%

T O T A L N U M B E R P E R C E N T

F ire s  E x tin g u is h e d  o r C o n tro lled 5720 99.76%

U n s a tis fa c to ry  P e rfo rm a n c e 14 00.24%

T O T A L 5734 100.00%

P e rc e n ta g e
E x tin g u ish e d

‘ S o u r c e  -  A u t o m a t i c  S p r i n k l e r  P e r f o r m a n c e  I n  A u s t r a l i a ,  IH8G-19G9 
9 p  8 4 )  b y  — H .  W .  M a r n j u l t ,  A u s t r a l i a n  F i r e  P r o t e c t i o n  A s s o c i a t i o n  
( A p r i l ,  1971)

Source: 242 National Automatic Sprinkler and Fire Control Association, Inc.;
News Bulletin, p. 25-28, January-March, 1973
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ty p e  of o c c u p a n c y , th is  is a n  in d is p e n s a ­
ble re fe re n c e  so u rc e .

I f  y ou  d e l ig h t  in  ‘‘th e  law s o f )Q^ e  n u m ­
b e r s ” , s ta t i s t ic s ,  th is  te x t  is  th e  u l t im a te  
s o u rc e  o f in fo rm a t io n  a b o u t  sp r in k le r s , 
o r ig in a t in g  f ro m  A u s tr a l ia  a n d  N ew  Z e a ­
la n d , w h e re  s t a t i s t i c a l  r e s e a r c h  in to  
s p r in k le r  b e h a v io r  s t a n d s  o u t  a s  a n  e x ­
a m p le  fo r  th e  w o rld  to  e m u la te .

M a r r y a t t  h a s  e v a lu a te d  5,734 f ire s , v i r tu ­
a lly  ev e ry  in s ta n c e  o f s p r in k le r  o p e ra t io n  
o f w h ic h  a  k n o w n  re c o rd  e x is ts  in  th e  
n a t i o n ’s  d o w n  u n d e r .  H is  c o n c lu s io n : 
5,720 e x t in g u is h m e n ts  o u t  of a  p ossib le

5,734. 99.70% of a ll re c o rd e d  fire s : s u c ­
c e ss fu lly  e x t in g u is h e d  by s p r in k le r s .

M a r r y a t t  h a s  w ru n g  ev e ry  co n ce iv ab le  
d ro p  o f in fo rm a tio n  o u t  of th e  s t a t i s t i c s  
h e  h a s  d ev e lo p ed : o p e ra t in g  te m p e r a ­
tu r e s  of s p r in k le r s , ty p e s  o f s p r in k le r  
( l in k  a n d  lev er, b u lb , p e n d a n t ,  u p r ig h t ,  
e tc .) ,  re s p o n se  t im e  of th e  “ f ire  b r ig a d e ” 
( d e p a r tm e n t ) ,  t im e  of d a y  a t  w h ic h  f ire s  
o c c u rre d , m o n th  o f y e a r , c o n s tru c t io n  
ty p e  ( f ire  re s is t iv e  —  n o n - f i re  re s is t iv e ) , 
f lo o rs  o f b u ild in g s  in  w h ic h  f ire s  o c c u r ­
red , th e  h e ig h t  ab o v e  th e  flo o r o f s p r in k ­
le rs  in  o p e ra t io n . H e m a k e s  e x te n s iv e

A U S T R A L IA  - N E W  Z E A L A N D  

W H Y  U N S A T IS F A C T O R Y  P E R F O R M A N C E ?

P e r c e n t  of
No. of U n s a t is f a c to ry
F ire s P e r fo rm a n c e

•  S ev e re  e x te rn a l  e x p o su re 4 28.0%

•  P a r t i a l  s p r in k le r  p ro te c tio n 4 28.0%

•  E x p lo s io n s
S y s te m s  d e s tro y e d  by b la s t 3 21.5%

•  F ire  lo a d in g  too  h ig h  fo r  w a te r  su p p ly 1 07.1%

•  in a d e q u a te  w a te r  su p p lie s 1 07.1%

•  R oof s u r f a c e  d e s tro y e d 1 07.1%

TO T A L 14 100.0%

Source: 242 National Automatic Sprinkler and Fire Control Association, Inc.;
News Bulletin, p. 25-28,January-March, 1973
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c o m m e n ta r ie s  on  w a te r  su p p lie s , flow ing  
p re ssu re s , g a llo n a g e  c o n su m e d , a n d  a  d e ­
ta ile d  a n a ly s is  w ith  i l lu s tr a t iv e  case  h is ­
to rie s  on  th e  b e h a v io r  of f ire s  in  n e a r ly  
o n e  h u n d re d  ty p e s  o f o ccu p an c ie s .

H is a n a ly s is  of in c e n d ia ry  fires , even  
cases w h e re  a s  m a n y  as  seven  fire s  w ere 
s e t by  a n  a r s o n is t ,  h a v e  g iv en  rp r in k le r s  
a  100% re c o rd  in  c o n tro l l in g  120 o u t  of 
a  p ossib le  120 f ire s  s e t  by  a rs o n is ts .

M a r r y a t t ’s  five y e a rs  of r e s e a rc h  in to  
5,734 f ire s  d isco v ered  o n ly  14 ca ses  w h e re  
s p r in k le r s  fa iled  to  e x t in g u is h  o r  c o n tro l 
fires . T h a t ’s o n ly  0.24% c o m p a re d  to  a  
re c o rd  of 99.76%- o f th e  to ta l  f ire s  su c c e ss ­
fu lly  m a n a g e d  by s p r in k le rs .

In  32 y ea rs , 14 u n s u c c e s s fu l o p e ra tio n s  
is a  l i t t le  s h o r t  o f u n b e liev a b le .

T h e  m o s t a m a z in g  fa c t  to  em erg e  fro m  
th e  book w as th e  sm a ll  n u m b e r  of s p r in k ­
le rs  n eed ed  to  c o n tro l  fires . 66.56% of all 
f ire s  w ere c o n tro lle d  by o ne sp r in k le r .

82.12% , by tw o o r less s p r in k le r s . 91.23% , 
by fo u r o r  less s p r in k le rs . Only 176 fires 
o p en ed  m ore  th a n  te n  s p r in k le r s  o u t  o f a  
possib le  5,734. T h a t 's  3.08% .

I f  you  re a lly  w a n t  to  k n o w  th e  s to ry  on  
sp r in k le rs , th is  book is a  m u s t.

Y ou c a n  o rd e r  i t  d ire c tly  fro m  th e  N a­
t io n a l F ire  P ro te c t io n  A sso cia tio n .

60 B a tte ry m a rc h  S tr e e t  
B o s to n , M a s s a c h u s e t ts  02110 
A tte n tio n :  D o ris  S h e ld o n

E nclose  a  ch ec k  o r  m o n ey  o rd e r  m a d e  
p a y a b le  to  N FPA  ($15.50).

Source: 242 National Automatic Sprinkler and Fire Control Association, Inc.;
News Bulletin, p. 25-28, January-March, 1973
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PART III

S T A T I S T I C S

HOW MUCH WATER SHOULD A CITY 
HAVE AVAILABLE FOR . ’IGHTING FIRES

1. ISO Guide for Determination 
of Required Fire Flow

2. Municipal Grading Schedule 
Description



WATER SUPPLY REQUIREMENTS FOR FIRE PROTECTION

This chapter gives information on the quantities of water 
needed for fire protection purposes. The components of a 
water system arc discussed in other chapters in this section. 
No distinction is made for ownership of a system, whether 
public or private, as quantities of water needed for fire 
protection are not based on ownership of the system but 
rather on experience and engineering analysis of fire pro­
tection requirements for the property to be protected. 
Supply requirements for automatic sprinklers or other fixed 
systems using water arc discussed in appropriate chapters 
of Sections 14 and 15.

A. The Two Uses of Water Systems
Water systems designed today for municipal use have 

dual functions; they supply potable water ror domestic con­
sumption, and they supply water for fire protection. Domes­
tic consumption means more than just water for human 
consumption. It includes water used for sanitation, industrial 
processes, lawn sprinkling, air conditioning and similar 
water-consuming purposes. Sometimes industrial sites will 
provide separate systems for supplying process water and 
water for fire protection. Any dual-purpose system must be 
able to supply enough water for fire protection while at the 
same time meet the mcximum anticipated consumption for 
other-purposes.

B. Rales of Consumption
There are three rates of consumption that are considered 

in designing water systems. They establish a base to 
which required fire flows can be added in designing a sys­
tem or determining its adequacy. The rates are:

1. Average daily consumption—the average of the total 
amount of water used each day during a 1-ycar period.

2. Maximum daily consumption—the maximum total 
amount of water used during any 24-hour period in a 3- 
year period. (Unusual situations which may have caused an 
excessive use of water, such as rcfilln.g a reservoir after 
cleaning should not be considered in determining the max­
imum daily consumption.)

3. Peak hourly consumption—the maximum amount of 
water that can be expected to be used in any given hour of 
a day.

The maximum daily consumption is normally about 1.5 
times the average daily consumption, The peak hourly fate 
will vary from two to four times a normal hourly rate. The 
effect these varying consumption rates will have on the 
ability of the system to deliver required fire flows will vary 
with the system design. But both maximum daily consump­
tion and peak hourly consumption should be considered to 
ensure that water supplies and pressures do not reach dan­
gerously low levels during these periods, and that adequate 
water will be available in the event of a fire.

C. Water for Fire Fighting
Historically, water systems for cities and towns were 

developed with needs other than fire protection in mind. 
However, it was found that in n large city which had to

have a lot of water for drinking, sanitation, and other pur- 
poses, there was usually sufficient water to provide a useful 
supply for fire fighting purposes. On the other hand, water­
works designed on the basis of ordinary water needs of a 
small city would be able to deliver only a fraction of the 
water which might be needed for fire fighting.

All this led to inquiries into the cost in a given city for a 
waterworks that could provide water for fire fighti- 3 pur­
poses as well as for other uses. A number of distinguished 
•engineers associated with individual waterworks examined 
the problem and their findings were discussed in technical 
papers presented at engineering society meetings. Papers by 
J. Herbert Shedd (1889),1 J. T. Fanning (1892),2 and Emil 
Kuichliug (1897)3 should be consulted for details of the 
discussions in which standards now followed in American 
and Canadian waterworks practice developed (Table 
11-1 A).

T a b l r  11-1 A. Estimates of Fire Flow

Populations
Thousands

Number of Fire Streams Required Simultaneously
Shedd
1889

Fanning
1892

Freeman
1892

Kuichling
1897

NBFU
1910

1 2-3 3 4
4 7 6 8
5 5 4-8 6 9

10 7 10 6-12 9 12
20 10 8-15 12 17
40 14 12-18 18 24
50 14 20 26
60 17 15-22 22 20

100 22 18 20-30 20 36
150 25 34 44
180 30 38 48
200 30-50 40 48

Sources (those authorities define streams slightly differently os de­
scribed in accompanying text, but the streams were of the order of 
200 opm to 300 gr>m):

Shedd. J. Herbert, discussion on a paper hv Shorman, William B.. 
Ratio ol Pumping Capacity to Maximum Cor umption.'

Fanning. J. T.. Distribution Mains and the Fire Service*
Kuichling, E„ The Financial Management of Water Works.0 
Freomnn. John R.. The Arrangement ol Hydrants andWater Pipes lor 

the Protection of a City Against Fire *
Figures furnished by National Board of Fire Underwriters, and 

presented in a paper by Metcalf. Leonard, ot ol.6

The Number of Ilose Streams 
The starting point for considering the cost of water for 

fire protection was an estimate of the number of hose 
streams that a fire department might need for fire fighting. 
This was usually estimated on the basis of the central por­
tion of the city where the largest buildings were located and 
where there was the greatest building congestion. The num­
ber of streams was found to be related, in a very rough 
way, to the population. Slicdd’s proposal, the first, was on 
the basis of lioi.e streams discharging 200 gpm. He sug­
gested that a runvnt ity of 5.000 population, as a rule, 
would need about five such streams and that the needs of

S o u r c e :  N a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n ;  F i r e  P r o t e c t i o n  H a n d b o o k ,
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other cities could be graduated up to thirty streams in a 
city of 180,000. Fanning proposed streams requiring about 
54 psi pressure as the basis. His figures were of the same 
general order as Shedd’s. beginning at seven streams for a 
community of 4.000 and going up to twenty-five streams for 
a city of 150,000.

Kuichling suggested a formula where the number of 
streams required would be the square root of the population 
in thousands multiplied by a factor of 2.8. There were 
arithmetical differences as to how these estimates worked 
out for individual cities, but they were of the same general 
order (Table J1-1A). Most important, they did provide a 
basis from which the waterworks designers could make 
some estimates of the cost factors which fire demands im­
posed on various details of the system.

During this period of consideration of waterworks design 
features to provide fire protection, the most important paper 
on the subject, The Arrangement of Hydrants and Water 
Pipes fur the Protection oj a City Against Fire, was pre­
sented (1892) by John It. Freeman.4 He had done the 
fundamental work on llow of water through hose and 
nozzles, so he was able to pin down the definition of a 
standard fire stream to one with n discharge of 250 gpm at 
40 to 50 psi pressure. He said that the relationships sug­
gested by Shedd and Fanning between population and the 
cumber of streams required were of the right order, but he 
did not think the needs of individual cities could be quite 
so definitely pinned down. He suggested two to three 
streams as a minimum at 1.000 population graduated up to 
thirty to fifty at 200,000 (Table 11-1 A). Most significantly, 
be warned: “Teu streams, or as large a proportion thereof as 
the financial consideration will permit, may be recom­
mended for a compact group of large, valuable buildings, 
irrespective of a small population."

Engineering: Distributing Network, Hydrant Spacing, 
Storage

Freeman noted a fundamental difference in purpose be­
tween a system designed for supplying ordinary water needs 
and one for water for fire protection. Fire draft required 
concentration of the water, whereas domestic draft was a 
matter of distribution.

Freeman sought to secure recognition of the fact lhat if a 
water system was to supply fire protection needs, the dis­
tribution system should be designed to concentrate the 
needed amounts of water. Small pipes were sufficient for 
distribution, but larger ones were needed for concentration 
of supply to fire streams. He suggested 6-in. diameter pipe 
“  the minimum for residential districts, and he noted that 
8-in. pipe was adequate only where it formed part of a 
network of distributing pipes whose intersections were not 
far apart.

Another important point Freeman made was that hy­
drants should be placed where they could concentrate 
Mreams at specific blocks or groups of buildings to be pro­
v e d  rather than on an arbitrary basis of a certain number

feet apart on the street mains. His work on hose streams 
“ad shown how long hose lines reduced the water that can 
** delivered promptly on a fire. He therefore suggested a 
“orking rule for hydrant spacing of 250 ft between hy­
drants in compact mercantile and manufacturing districts, 
aDd 400 to 500 ft in residential districts. These working 
lu,es_ mm still be used as guides for good design. (Hydrant 
‘Pacing is discussed in greater detail in Chapter 2 of this 
Section.)

Freeniun further insisted that fire supply should be in 
addition to maximum domestic consumption and laid the 
foundation for eventual recognition of this principle. He 
also indicated how much water should be stored in stand­
pipes or elevated reservoirs in the application of the prin­
ciple. He expressed the judgment that flow for all of the 
hose streams required should be supplied from a reliable 
source, such as an elevated storage reservoir, for a period 
of not less than 6 hrs during a period when the system was 
also furnishing maximum demands for domestic and other 
uses. His judgment also was that to supply the combined 
fire and domestic needs in a system provided with reliable 
pump capacity, a 1-hr supply in a standpipe or elevated 
reservoir would be acceptable.

The Insurance Grading Schedule
As early as 1SR9. the NBFU (National Board of Fire 

Underwriters) began to make fire protection surveys of 
municipalities. This work was intensified in 1904 after a 
conflagration in Baltimore. Today the larger cities country­
wide and the smaller communities in all but seven stales arc 
surveyed by the ISO (Insurance Services Office), successor 
to the NBFU. The survey includes an evaluation of a 
municipality's water system in all its details, and a map is 
usually prepared of the system itself. Actual hydraulic tests 
are made to determine the fire flow available in various 
parts of the community.

From the examination of the water supply, as well as 
other factors affecting fire defenses, the community is 
provided with recommendations expressing an engineering 
judgment on what the community should consider in its 
decisions on its public fire protection program. Engineers 
use as a yardstick the latest edition of ISO's Grading 
Schedule for Municipal Fire Protection,6  that considers a 
municipality as a whole, and no longer places more empha­
sis on protection for downtown district*, than on other im­
portant districts as did earlier editions of the grading 
schedule. (For a more complete discussion of the insurance 
grading schedule see 6—*iwi P. filnjm  fi) TIT I $  — TJX"
a i ) .

D. Fire Protection Requirements in Water 
Systems

The capacity of a water system is determined by the total 
amount of water it must furnish. This is the sum of: (1) 
water required for domestic or industrial uses, and (2) 
water required for fire service. In small towns, the require­
ments for fire protection exceed other requirements.

In North American cities, a public water system is ex­
pected to furnish water for a great variety of purposes. In 
individual cities, there may be a heavy industrial demand, 
but demands for air conditioning and lawn sprinkling arc 
examples of regular uses which can also affect the required 
capacity of the system. The adequacy of a public water 
system for fire protection cannot be taken for granted. 
These other demands on the system must be determined 
to estimate their effects on the capacity of the system for 
fire protection.

A joint report (1951) of committees of the American 
Society of Civil Engineers, the American Water Works 
Association and others,7 suggested that the maximum 
general service demand on a waterworks system be taken 
as the peak hourly demand during a test year. This, they 
noted, was the only figure which can fairly be compared 
with the maximum fire flow requirement.
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ISO engineers evaluate the ability of a water system to 
meet the maximum daily consumption rale plus the needed 
lire flow. In most large cities, the peak homly rale exceeds 
the maximum daily consumption rate plus fire flow, and 
therefore, is the controlling factor in system design. How­
ever, in the smaller communities the reverse is true with the 
maximum daily consumption rale plus fire flow teing the 
controlling factors. For many years water consumption has 
been increasing in most municipalities resulting in increased 
peak hourly rates. One result of this trend has been an in­
crease in the number of municipalities in which the peak 
hourly rate controls design.
Pressure Characteristics of Systems

The pressure for which systems are normally designed 
reflect several practical considerations. They attempt to 
provide pressures that are adequate for water supplies both 
for domestic consumption and for fire protection. If either 
type of service demands special ranges of pressure, they too 
can be provided. Pipe and related fittings and methods of 
using them will allow almost any desired range.

San Francisco, for example, has a separate system, 
designated the "high pressure system," under the control of 
the fire department. All of the pipe is extra-heavy cast iron, 
tar-coated and lined, and tested on installation and repair 
to 450 psi. Two steam-operated pump stations can pump 
water from San Francisco Bay into the system, and 20,000 
gpm at 250 psi can be delivered to mosl of the principal 
mercantile district. San Francisco provided this system 
primarily because an earthquake might put the regular pub­
lic water system out of service. A number of other cities 
have provided similar "high pressure” systems.

Modern motorized fire department pumping apparatus 
make heavy streams and high pressures available from 
ordinary water systems where adequate volume is provided. 
Cities that formerly had separate systems of fire mains, 
operating at so-called high pressures, now generally have 
these operating at what would be normal public water pres­
sures. They retain the advantages of an extra system of 
water mains.

Public water systems reflect a compromise on the ques­
tion of pressures. Pressures in the range of 65 to 75 psi are 
best in most systems. This range is adequate for ordinary 
consumption in buildings up to about ten stories. It will 
provide sufficient water for automatic sprinkler system; in 
buildings of four to five stories. Where pressures of this 
order are provided, there is a reasonable margin to make it 
relatively easy to compensate for local fluctuations in draft 
at various times.

It is generally recommended that a minimum residual 
pressure of 20 psi be maintained at hydrants when deliver­
ing the required fire flow. Pumpers can be operated where 
hydrant pressures are less, but with difficulty. Where hy­
drants are well distributed and of the proper size and type 
(so that friction losses in the hydrant and suction line may 
not be excessive), it may be possible to set 10 psi as the 
minimum pressure. Sufficient suction pressure should be 
maintained to prevent developing a negative pressure in the 
street mains, which might result in the collapse of the msins 
or other water system components, or baek-siphonagc: of 
polluted water from some interconnected source. The use of 
residual pressures of less than 20 psi is not permittee by 
most state health departments.

Pressures in a public water system may be considered 
excessive as they approach 150 psi. As pressures increase,

Evaluating System Capacity they tend to cause leaks in domestic plumbing, and special 
attention is required to restrain the mains in the ground. 
Pipe and linings used in the ordin.vy public water system 
are designed lor maximum working pressures of 150 psj. 
This does not mean that it is good practice to run pressures 
up that high. Pressure-reducing valves can be used in some 
sections of a system where the topography would produce 
excessive pressures, and individual water services to build­
ings may require pressure reducing valves to keep the pres- 
sure on domestic piping at safe levels.

Systems for Higher Elevations
When water must be supplied to an area of a community 

on high ground, the usual practice is to provide a separate 
water distribution system for the elevated section so that a 
normal range of pressures is provided. In such cases, the 
elevated area should be provided with its own water storage 
facility, and pumps may be provided to boost the water 
from the rest of the system. Likewise, the upper stories of a 
high building should be provided with water systems in the 
building itself. These systems will have the snnte require­
ments as for an area on a hilt. A very tall building would 
have to be divided into a number of pressure zones. Zones 
of more than twelve stories tend to get outside the normal 
pressure ranges. In any case, each pressure zone must have 
storage of water in amounts needed for the sprinkler service 
or hose streams to be provided, and a system of pumps so 
that each zone is supplied from the zone below. Care should 
be taken to ensure that the pumps will be able to operate 
even during times of power failures.

E. Calculating Fire Flows
For many years the NBFU formula (see Table 11-1 A) 

was commonly used as a guide in determining the fire flow 
required in the downtown business districts of municipalit­
ies. The formula

G = 1020 VP (1 -0 .0 1  VP)
gave the fire flow, G, in gallons per minute as a function of 
the population, P, in thousands.

In making fire protection surveys, the fire flow require­
ments in the sections of the municipalities outside the down­
town business district were estimated by the engin eers of the 
NBFU and insurance bureaus.

As cities became more decentralized, the formula based 
on population became less reliable as a guide for the fire 
flow needed in the downtown district. In addition, it became 
more apparent that a guide to engineering judgment was 
needed for the other sections of the cities. In 1948, a paper 
by A. C. Hutson,8 assistant chief engineer of the NBFU, 
provided some specific suggestions for estimating fire flow 
requirements in these sections.

The latest developments in estimating fire flow require­
ments are found in the Guide for Determination of Re­
quired Fire Flow9 published by ISO in 1972. It provides 
guidance for estimating fire flow requirements in all parts of 
a municipality. The basic formula in the guide is:

F -  18 C (A)°-s
where /•' is the required fire flow in gallons per minute, C is 
the coefficient related to the type of construction, and A i* 
the total floor area of the building considered.

The valuer, for C arc: 1.5 for wood frame construction.
1.0 for ordinary construction, 0.8 for noncombustiblc con­
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struction. and 0.6 for flic resistive construction. lulcrpohi- 
lion is used if llie type of construction does not (ail into one 
of the four categories.

To the result obtained by application of the formula, a 
credit or surcharge is applied for occupancy, a credit for 
complete automatic sprinkler protection when provided, and 
a surcharge for exposures.

The maximum fire (low required is 12,000 gpm for any 
one location. The practical reason for this top figure is that 
manual fire fighting methods using men with hose streams 
and heavy stream appliances are not likely to develop a 
larger supply considering the general arrangement of build­
ings and the availability of hydrants. However, the possi­
bility of a second simultaneous fire in the largest cities is 
considered, for which an allowance of 2,0̂ 0 to 8,000 gpm 
additional may be made. This sets a prac.ical maximum fire 
flow demand of 20,000 gpm for any city.

For groupings of one-family and small two-family dwel­
lings not exceeding two stories in height, the short method 
of determining required fire flow given in Table 11-1B may

Table 11 -1B. Fire Flows for Groups of Dwellings
Exposure Disit ices Suggested Required Fire Flow*

Feet Gallons per.minute
Over 100 500
31 to 100 750-1.000
11 to 30 1.000-1.500
10 or less 1.500-2.000t

'Where wood shingles could contribute to spreading fires, 
add 500 gpm.

t  If the buildings are continuous use a minimum of 2.500 gpm.

be used. The required fire flow should be available with con- 
aumption at the maximum daily rate (see Part B of this 
chapter). The number of hours during which the required 
fire flow should be available varies from 2 to 10 hqurs as 
indicated in Table 11-1C.

Table 11-1C. Duration of Required Fire Flow 
(U .S. Gallons)

Required Fire Flow Required Fire Flow
Gallons

per
minuto

Million 
gallons 
per day

Duration
hours

Gallons
per

minute

Million 
gallons 
per day

Duration
hours

1.000 1.44 2 4.500 6.4B 4
1.250 1.80 2 5.000 7.20 5
1.500 2.16 2 5.500 7.92 5
1.750 2.52 2 6.000 8.64 6
2.000 2.88 2 7.000 10.08 7
2.250 3.24 2 8.000 11.52 8
2.500 3.80 2 9.000 12.96 9
3.000 4.32 3 10.000 14.40 10
3.500 5.04 3 11.000 15.84 10
<1.000 5.76 4 12.000 17.28 10

There are fires where quantities of water in excess of the 
Suited fire flow arc used. Water supplies of 50,000 gpm 
0f greater have been used in fire suppression, but to design 
Wems capable of delivering flows of that magnitude in the 
*yerjge community for a p—siblc unusual situation is not 
*°°d economic practice.

The adequacy of any given water system can lie deter­
mined by engineering estimates. The source, including stor­
age facilities in the distribution system, must be sufficient 
to furnish all the water that combined fire and domestic 
needs may call for at any one time. Arrangement of the 
supply works and details of the pumping facilities may limit 
the adequacy of the supply or affect its reliability. The var­
ious components of a water system arc discussed in other 
chapters of this Section.

In a “pumping” system, a common arrangement is to 
have one set of pumps that takes suction from wells or from 
a river, lake, or other body of water. If the water does not 
have to be filtered, the pumps may discharge directly into 
the distribution system. Where filtration is necessary, the 
pumps take suction from the primary source and discharge 
the water into settling reservoirs and filter beds. After pro­
cessing, the water flows to clear water reservoirs from which 
a second set of pumps takes suction and discharges the 
water directly into the water main system. Unfortunately, 
failure of any part of the equipment may put the supply 
works out of commission. This is usually taken care of by 
duplication of units and by arrangement of the plant so as to 
facilitate repairs.

In considering the reliability of the supply works, features 
taken into account include: minimum yield, frequency and 
duration of droughts, condition of intakes, earthquakes, 
floods, forest fires, ice formations, silting up or shifting of 
river channels, and absence of watchmen where needed or 
the possibility of physical injury to them. Reliability is also 
affected by reservoirs out of service for cleaning and inter­
dependence of parts of waterworks. The condition, arrange­
ment, and reliability of individual units of plant equipment, 
such as pumps, engines, generators, electric motors, fuel 
supply, electric transmission facilities and similar items are 
also factors. Pumping stations of combustible construction 
arc subject to destruction by fire unless equipped with auto­
matic sprinklers.

Duplication of pumping units and storage facilities, and 
arrangement of mains and distributors so that water may be 
supplied to them from more than one direction, arc 
measures that can assure continuous operation. The im­
portance of duplicate facilities is shown by the frequency of 
their use.

G. Future Requirements for Determining Fire Flow
The amount of water needed to control and extinguish a 

fire in a given property cannot be established currently in 
precise terms. Differences in fire fighting tactics and varia­
tions in conditions which may exist at the time of a fire, as 
compared with the conditions existing when fire flow re­
quirements were established, are variables that cannot be 
adequately measured at the present time. Better fire ex­
perience data basis should make it possible to tailor fire 
flows more specifically to conditions that might be expected 
at the time of a fire. Better analysis may indicate a need to 
increase fire flow beyond what is presently required, or it 
may result in a water system design based upon a balance 
between the risk involved and the economics of maintaining 
the water system.
The Role of Codes unrt Ordinances

Fire prevention codes can effectively limit hazards and 
ignition sources within buildings which in turn will not only 
help to limit the number of fires, but the size of fires through

F. Adequacy and Reliability of Supply

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 11-2 through 11-6 14th edition 1976
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the control of combustibles in a fire area. A good building 
code further reduces the chance for a serious fire by re­
quiring construction materials and building assemblies 
which will contain a developing fire to a given area. These 
two factors alone will reduce considerably the amount of 
water needed for fire fighting. Zoning ordinances that es­
tablish distances between properties can be effective in con­
trolling exposure situations.
The Role of Fire Detection und Extinguishing Systems

The increased use of automatic extinguishing systems, 
whether they use water or some other agent, will affect the 
quantities of water required. However, until more wide­
spread use is made of early warning systems and automatic 
extinguishing systems, it will not be possible to equate the 
effect of tnese systems to required fire flow. Consideration 
is now given in the ISO Guide for Determination of Re­
quired Fire Flow for the presence of automatic sprinklers.

Water supply requirements are just one factor in a com­
plex system that in total determines what the potential for 
a ‘ . -w extensive the fire will be, and the measures
ppp. v-jress it. Research will someday equate all
i . - ’ permit establishing fire flows on the basis
o, ; /• ghly researched, and documented prin­
ciple...

SI Units
The following conversion factors are given as a con­

venience in converting to SI units the English units used in 
this chapter.

1 ft =  .305 m
1 psi =  6894.757 Pa
1 gpm =  3.785 litres/min
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HOW THE ISO ESTIMATES FIRE-FLOW REQUIREMENTS

Insurance Services Office 

Guide for Determination Of Required Fire Flow

1. An estimate of the fire flow required for a given fire

area may be determined by the formula:
0.5

F = 18 C (A)

where

F = the required fire flow in gpm

C = coefficient related to the type of construction

C = 1.5 for wood frame construction

= 1.0 for ordinary construction

= 0.8 for noncombustible construction

= 0.6 for fire-resistive construction

Note: For types of construction that do not fall
within the categories given, use a coefficient 
reflecting the differences. Such coefficients 
shall not be greater than 1.5 nor less than 0.6 
and may be determined by interpolation.

A = the total floor area (including all stories, but ex­

cluding basements) in the building being considered. For

fire-resistive buildings consider the 6 largest successive 

floor areas if the vertical openings are unprotected; if 

the vertical openings are properly protected, consider 

only the 3 largest successive floor areas.

The fire flow as determined by the above shall not exceed

8,000 gpm for wood frame construction

o P

Source: Insurance Services Office, Guide for Determination of
Required Fire F l o w , New York, June 1972.
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8.000 gpm for ordinary construction

6.000 gpm for noncombustible construction

6.000 gpm for fire-resistive construction

except that for a normal 1-story building of any type of 

construction the fire flow shall not exceed 6,000 gpm.

The fire ilow shall not be less than 500 gpm.

For 1-family and small 2-family dwellings not exceeding 2 stories 

in height see note 10.

2. The value obtained in No. 1 above may be reduced by up 

to 25% credit for occupancies having a light fire loading or may 

be increased by up to a 25% surcharge for occupancies have a high 

fire loading. As a guide for determining low or high fire loadings, 

lists of light hazard and extra hazard occupancies as given in 

National Fire Protection Association Standard No. 13 are included

in the Appendix.

The fire flow shall not be less than 500 gpm.

3. The value obtained in No. 2 above may be reduced by up 

to 25% credit for complete automatic sprinkler protection. For 

building of fire-resistive or noncombustible construction having

a light fire loading the reduction may be up to 50%. The percentage 

reduction that can be made for an automatic sprinkler system will 

depend upon the extent to which the automatic sprinkler system is

Source: Insurance Services Office, Guide for Determination of
Required Fire F l o w , New York, June 1972.
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judged to reduce the probability Of fires spreading within and 

beyond the fire area. Normally this reduction will not exceed 25 

percent.

4. To the value obtained in No. 2 above a surcharge should 

be added for structures exposed within 150 feet by the fire area 

under consideration. The degree of this charge shall depend upon 

the height, area, and construction of the building(s) being 

exposed, the separation, openings in the exposed buidings(s), the 

length of exposure, the provision of automatic sprinklers and/or 

outside sprinklers in the building(s) exposed, the occupancy of 

the exposed building(s), and the effect of hillside locations on 

the possible spread of fire.

The charge for any ore side generally should not exceed the

following limits for the separations shown:

Separation Charge

0-10 feet 25%
11-30 20
31-60 15

• 61-100 10
101-150 5

The total percentage surcharge shall be the sum of the

charges for all sides, but shall not exceed 75%.

5. The value obtained in No. 2 above is reduced by the

Source: Insurance Services Office, Guide for Determination of
Required Fire F l o w , New York, June 1972.
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credit (if any) determined in No. 3 above and increased by the 

surcharge (if any) determined in No. 4 above.

The fire flow shall not exceed 12,000 gpm nor be '.ass than

500 gpm.

Note 1

Note 2 

Note 3

Note 4 

Note 5 

Note 6

Note 7: 

Note 8: 

Note 9:

The guide is not expected to necessarily provide 
an adequate value for lumber yards, petroleum 
storage, refineries, grain elevators, and large 
chemical plants but may indicate a minimum value 
for these hazards.

Judgment must be used for business, industrial, 
and other occupancies not specifically mentioned.

Consideration should be given to the configuration 
of the building(s) being considered and to the 
fire department accessibility.

Wood Frame structures separated by less than 10 
feet shall be considered as one fire area.

Party Walls: Normally an unpierced party (common)
wall may warrant uo to a 10% exposure charge.

High one-story buildings: When a building is
stated as 1 - 2, or more stories, the number of 
stories to be used in the formula depends upon the 
use being made of the building. For example 
consider a 1 - 3-story building. If the building 
is being used for high-piled stock, or for rack 
storage, ''r'~upancy surcharge may be warranted. 
However, if the building is being used for steel 
fabrication and the extra height is provided only 
to facilitate movement of objects by a crane, the 
building would probably be considered as a 1-story 
building and an occupancy credit may be warranted.

If a building is exposed within 150 feet, normally 
some surcharge for exposure will be made.

Where wood shingle roofs could contribute to 
spreading fires, add 500 gpm.

Any noncombustible building is considered to 
warrant an 0.8 coefficient.

Source: Insurance Services Office, Guide for Determination of
Required Fire Flow, New York, June 1972.
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Note 10: Dwellings: For groupings of 1-family and small 2-
family dwellings not exceeding 2 stories in height, 
the following short method may be used. (For 
other residential buildings, the regular method 
should be used.)

Exposure distances Suggested required fire flow

Over 100’ 500 gpm
31-100' 750-1000
11-30' 1000-1500
10' or less 1500-2000*

*If the buildings are continuous, use a minimum of 2500 gpm.

Also consider Note 8.

Outline of Procedure

A. Determine the type of construction.

B. Determine the ground floor area.

C. Determine the height in stories.

D. Using tables in Appendix, determine required fire flow 

to the nearest 250 gpm.

E. Determine the credit or surcharge for occupancy and

apply "to the value obtained in n above. Do not round off the

answer.

F. Determine the credit, if any, for automatic sprinkler

protection. Do not round off the value.

G. Determine the total surcharge for exposures. Do not

round off the value.

H. To the answer obtained in E, subtract the value obtained

in F and add the value obtained in G.

Source: Insurance Services Office, Guide for Determination of
Required Fire Flow, New York, June 1972.
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Round off the final answer to the nearest 250 gpm if less 

than 2500 gpms and to the nearest 500 gpm if greater than 2500 

gpm.

Use of Tables (Steps A, B, C, D)

The tables use the GROUND AREA of the building and the 

height of the building in stories. Using the table corresponding 

to the type of construction, look under the number of stories and 

locate the gound area of the building(s) being considered between 

two ground areas given in the table. The corresponding fire flow 

is found in the left column.

EXAMPLES:

a. Given: A 3-story building of ordinary construction of
7300 square feet (ground area). Using the table C =
1.0, in the 3-story column, 7300 square feet falls 
between 7100 and 8500 square feet and the corresponding 
fire flow is 2750 gpm.

b. Given: A 3-story building of ordinary construction of
7300 square feet (ground area) communicating to a 5- 
story building of ordinary construction of 9700 square 
feet (ground area) for a total ground area of 17,000 
square feet. Determine the total floor area which 
equals 3 (7300) + 5 (9700) = 70,400 square feet. Using 
the table C = 1.0, under the one story column for 
70,400 square feet the corresponding fire flow is 4750 
gpm.

c.‘ Given: A 3-story wood frame building of 7300 square
feet (ground area) communicating with a 5-story building 
of ordinary construction of 9700 square feet (ground 
area) for a total ground area of 17,000 square feet.

Determine the total floor area for each type of construe 
tion and for the fire area which is 3 (7300) = 21,900 
square feet of wood frame construction, 5 (9700) =

Source: Insurance Services Office, Guide for Determination of
Required Fire F l o w , New York, June 1972.



48,500 square feet of ordinary construction, and a 
total area of 70,400 square feet with 31% being of 
wood frame construction and 69% being of ordinary 
construction. Under the one-story column in the wood 
frame construction table (C = 1.5), an area of 70,400 
square feet has a corresponding fire flow of 7250 gpm. 
Similarly, under the one-story column in the ordinary 
construction table (C = 1.0), an area of 70,400 square 
feet has a corresponding fire flow of 4750 gpm. In 
this case, the fire flow will be 31% (7250) + 69%
(4750) -» 2250 + 5530 gpm or, to the nearest 250 gpm, = 
5500 gpm.

d. Given: A 2-story building of ordinary construction of
105.000 square feet (ground area) communicates with a
1-story building of noncombustible construction of
80.000 square feet (ground area). Normally the re­
quired fire flow would be determined by proportioning 
as in "c" above. This would result in a required fire 
flow of 7460 gpm, or 7500 gpm. However, it is to be 
noted that the total area of tht 2-story building alone 
results in a fire flow of 8,000 gpm and, of course, the 
logical answer would be 8,000 gpm. Any time the total 
area results in the use of an upper limit for fire 
flow, the possibility of a portion of the fire area 
justifying the upper limit must be investigated.

e. Given: A normal 1-story building of ordinary construc­
tion of 210,000 square feet (ground area). The table
gives a required fire flow of 8,000 gpm, however, since
this is a normal 1-story building, the maximum fire 
flow is 6,000 gpm.

f. Given: A normal 1-story building of ordinary construc­
tion of 80,000 square feet communicates with a normal
1-story building of noncombustible construction of
85.000 square feet. Normally the required fire flow 
would be determined by proportioning as in "c" above. 
This would result in a required fire flow of 6480 gpm, 
or 6500 gpm. However, since these are normal 1-story 
buildings the maximum fire flow is 6,000 gpm.

Source: Insurance Services Office, Guide for Determination of
Required Fire Flow, New York, June 1972.
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A P P E N D I X

NFPA No. 13-1971, Paragraph 1311. Light Hazard Occupancies:

Apartments
Asylums
Churches
Clubs
Colleges & Universities
Dormitories
Dwellings
Hospitals
Hotels
Institutions

Libraries, except Large Stack 
Room Areas 

Museums
Nursing, Convalescent & Care Homes
Office Buildings
Prisons
Public Buildings 
Rooming Houses 
Schools 
Tenements

NFPA No. 13-1971, Paragraph 1331. Extra Hazard Occupancies:

Aircraft Hangers
Chemical Works - Extra hazard
Cotton Picker and Opening Operations
Explosives and Pyrotechnics Manufacturing
High Piled Combustible Storage in excess of 21 feet high
Linoleum and Oilcloth Manufacturing
Linseed Oil Mills
Oil Refineries
Paint Shops
Pyroxylin Plastic Manufacturing & Processing 
Shade Cloth Manufacturing 
Solvent Extracting 
Varnish Works
and other occupancies involving processing, mixing, storage 
and dispensing flamable and/or combustible liquids.

Source: Insurance Services Office, Guide for Determination of
Required Fire F l o w , New York, June 1972.
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Source: Insurance Services Office, Guide for Determination of
Required Fire Flow, New York, June 1972.
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r*er»: c»i.o
A-orco In iq. (t.

G gLQ
*1'

-1,230-

-2,400-

-3,900-

-3.600-

-B.2C0*

-699-

-10,900-

-13,900-

-12,400-

-21,300-

-25,500-

-30,100-

-35,200-

-40,000-

-40,603-

-52,500-

-59,103-

-1,200-

-2,000-

-2,900-

-4,100-

-5,500-

1 r 

-400- 

-800-

-06,000-

-73,300-

-01 ,1 00-

-89,200-

-97.7CO-

6000
-106,300-

— 7.COO- 

—8,300- 

-10,700- 

-12,800- 

-15,100- 

-17.6CO- 

-20,300- 

-23,209- 

-26,300- 

-29,603- 

-33,000- 

-36,700- 

-40,600- 

-46,600- 

-40,900- 

-53,300-

-1,300-

1,900-

-2,760-

-3,600-

-4,600-

-5,800-

-7,100-

— 8.300- 

-10,000- 

-11,700- 

-13,500- 

-13,500- 

-17,500- 

-19,700- 

-22,000- 

-24,400- 

-27,000- 

-29,700- 

-32,600- 

-35,500-

-300- 
, • 

-600-

-200-

-1,000-

-1,300-

-2,100-

-2,700-

-3,300-

-6,4o o -

-3.300-

-6,400-

-7,300-

-8,800-

-10,200-

-11,600-

-13,100-

-14,800-

-16,500-

-18,300-

-20,309-

-21,300-

-26,2100-

-26,600-

Storlrr   try...

—  200

—  500------- -400

— 000--------- 703

 1,200----------1,000

—  1,600----------1,600

— '2,263--------- 1.800

—  2,800------- -2,300

 3,300----------2,900

—  4 ,3 0 0 --------3,600

 5, 100----------6,330

—  -6 ,00 0------ 5,COO

 7,000----------5,900

 8,100----------6,800

 9,300--------- 7,709

— 10,500------ 8, ECO

— 11,800---------9.903

-1 3 ,2 0 0 ----------- 11 ,000

-1 4 ,7 0 0 ------------12 ,200

-1 6 ,2 0 0 ----------- 13 ,500

-1 7 ,8 0 0 ----------- 14 ,900

- 1 9 ,5 0 0 ------------16 ,300

- 2 1 ,3 0 0 ------------17 ,800

6000

f— •)

6150

6500

6750

7000

7250

7500

7750

8000

t  '  " I • ICSUIUIICE SERVICES OrflCE»' *' *
. .* 1

. n u t  fu r s  vs chouud A m  
Ordinary Contttuctlon 

(ground area In (quara (ret).
*• *• *

' 2  ' 3 6

r-iec(A)0,5
r-cpo c*i,c
4«arta In t

-115,800------ 52,900----- 38,600------- 28.90C----- 23.700-

-125,500------ 62,800----- 41,800— ---- 31.4C0----- 25,100-

-135,500------ 62,800----- 45,200------- 33,900------27,100-

-165,800-------72,900----- 48,600------- 36.5CC------29,200-

-156,700----- 78,400------ 52.2CO-------39, SCO------31,300-

-167,900----- 84,000------36,000-------42.CC3------33.600-

-179,400----- 89,700------ 39,800-------46.900----- 35,900-

-191,400----- 95, 700------ 63,800-------47,900------38,300-

Source: Insurance Services Office, Guide for Determination of Required Fire Flow, New York,
June 1972
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19.100

70.900 

27,600 

74,300

26.100 

28,000 

79,500

31.900
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FIRE TLC*' VS crouud area 
Hcn*coi,ljuat Iblr Lonitiuction 
(ground ores In (quarc feet)

S O . ®
F*1BC(A>°*V
r-tr»: c*o.d

• A*elca In aq. ft.

INSURANCE SERVICES CrriCE

r:-.E-r:/?v vs crccnd area 
rire Fratatlvt ConattuctIon 
(ground area In (quart feet)

,0.5v-iec(A) 
r-rp=»: c-o.8
A*arto In aq, [e.

it 6 Stor tea -JEE.

500

750

1003

1250

1500

1750

2000

2250

2500

2753

3300

3250

3500

3750

43C3

4250

4500

4750

5300

5253

5500

5750

-1,900-

-3,700-

-6,100-

-9,100-

-12,700-

-17,000-

-21,800-

-1,000- 

-li 900- 

-3,100- 

-4,600- 

-G,i00- 

-0,500-

-27,300-

-33,200-

-39,700-

-47,100-'

**-56,900'

-63 ,4 0 0

— 72,400

-0 2 ,1 0 0

— 92,400

-10,900-

-13,600-

-16,600-

-19,900-

-34,600-

■*27,500- 

—311700*- 

-36,200- 

-41,700-

-152,600- -76,300-

-600-

-1,200-

-2,00(3-

-3,-000-

-4,300-

-5,700-

-7,300-

-9,100-

-11,100-

-13,103*

-15,700-

-10,300- 

-2 1 , lOO* 

-2 4 , lOO- 

-27,400*

-4 0 ,2 0 0 ^ ------30,00(5-

-103, 100------ 51,600------ 34,60(5-

-114,600------ 57,300------ 38,200-

- 1 2 6 , >0(3— ---- 63i6t)u— — 42,200-

-139,4 0 0 - ---- 67,J0is^i--46,5O(3-

■ 6000

-50,500-

-166,300— — 03,300— ^ 3 5 , 5 0 0 -

-500-

-900-

-600-

-700-

— 1;500- 

— 2; 300- 

-3,200- 

-4,100- 

-5,500- 

-6,800- 

-0,300-

-9 ,9 0 0 -

-11,000-

-300

-600

-1,200----------1.C00-

-1,000----------1.5C0

-2,500------- 2,100

— 3,400------- 2,600

—  4,400------- 3,600

— 5,400------- 4.JOO

— 5,800— -— 5,500

—  7,900------- 6,600

—  $,400------- 7,900

— 11,650--------0,200

J

-13,700-

—I5,io0— — 12,700-------- 10.600

- 1 8 , 160--------14, 50b---------12, loo

“ 20,000------- -16,40 0-------- 13,700

—>3, V0O1—=— Ik, 5(30—------ 15,400

—25, bOO ib.600------—17.XC0' , I
-20 ,700----- —22,900-------- 19,100

-31 ,700------ -25,300— — 21, ICO

—3«1,9(JU—:— i-Mi$o4|--------23,700

—38,200---- -30,500— ------- 25,490

-4l;GOO— ----33,3Cb—;------ 27,000.

O

500

1000

1250

1500

1750

2000

2250

2500

2730

3000

3250

3500

3750

4000

4250

4500

4750

5000

5250

5500

5750

2 Scarlet

750 •

.. 6000

-3,300-
I

•6,600-

-10,900-

-16,200-

-22,700-

-3o,*:o-

-38,700-

-60,300-

-59,000-

-70,900-

-83,700-

-97,700-

-112,700—  

-128,700—  

-145,900—  

-l64,770—  

-183,400—  

-203,7(1(7—

-225.200-

-207,700-

-271,200-

-295,900-

 1,700-

 3,300-

 5,500-

 0,100-

 11,600-

 15,100-

- 7-19,600-

 24,200-

— 29,503- 

 35,500-

—  41,900-

—  48,900- 

 5G.4C0-

—  64,400-

 73,000-

 82,100-

 91,700-

-101,900-

-11 2 ,000 -

-123,900-

-135,600-

140,000-

-1.100-

-2,200-

-3,633-

-5,400-

-7,600-

-800- -700-

-10,100- 

-12,900- 

-15,100- 

-19,730- 

-23,600- 

-27,900- 

-32,600- 

-37,503- 

-62,930- 

-65.603- 

-54,700- 

-01.1CC- 

-6 9CC- 

-73,100- 

-82,600- 

-90.400- 

-98.630-

-1,700-

-2,700-

-4,100-

-5,700-

-7,600-

-9,700-

-12,100-

-16,800-

-17,700-

•20,900-

-24,600-

-28,200-

-32,200-

-36,500-

-41,100-

-65,900-

-50,900-

-5u,300-

-61,900-

-600

-1,300---------1, too

-2,200---------1,500

-3,200---------2,700

-4,500---------3,800

-6,000---------5,000

-7,700---------6.500

-9,700---------8,100

-11,800-------9,800

-16,200------ 11,800

-16,800------ 13.900

-19,500------ 16,300

•22,500------ 18.800

-25.700------ 21,500

-29, 200------ 26 , 300

-32,800------ 27 ,630

-35,700------ 30,600

-40,700------ 36,000

-45.000- -37,600
I
■49,500------41,300

— 67,800— — -54,200----- 4  5,200

— 74,000— --- 59, 200------67,300
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Source: Insurance Services Office, Guide for Determination of Required Fire Flow, New York,
-c- June, 1972



B. Insurance Grading Schedule
T h e  " G ra d in g  S c h e d u le  fo r  M u n ic ip a l F i r e  P ro te c t io n ” 1 

is p u b lish ed  a n d  c o p y rig h te d  by th e  In s u ra n c e  S erv ices  
O ffice.*  The sc h e d u le  p ro v id es  n y a rd s tic k  fo r  IS O  in s u ra n c e  
g ra d in g  e n g in e e rs  in  c lass ify in g  m u n ic ip a lit ie s  w ith  re fe r ­
e n c e  to  th e i r  fire d e fe n se s  a n d  p h y s ica l co n d itio n s . G ra d in g s  
o b ta in e d  u n d e r  th e  sc h e d u le  a r c  used  th ro u g h o u t  th e  U n ite d  
S la te s  in  e s ta b lish in g  b ase  ra le s  fo r  fire  in s u ra n c e  p u rp o ses . 
A s im ila r  s c h e d u le  is used  in  C a n a d a  by th e  In s u re r s ’ A d ­
v isory  O rg a n iz a tio n  to  e v a lu a te  m u n ic ip a l fire  d e fe n se s  in  
th a t  c o u n try .

T h e  In s u ra n c e  G ra d in g  S ch ed u le  o rig in a lly  w a s  d ev e lo p ed  
by th e  N a tio n a l  B o a rd  f F i r e  U n d e rw rite rs  a n d  w as c o n ­
tin u e d  b y  i ts  su cce sso r, th e  A m e r ic a n  In s u ra n c e  A sso c ia ­
tio n , p r io r  to  th e  o r g a S ta t i o n  o f  IS O . I t  h a s  h a d  a  p ro ­
fo u n d  in f lu e m  u p o n  th e  lev el o f  m u n ic ip a l f ire  p ro te c tio n  
p r o v id e ' in  m a n y  c o m m u n itie s . W h ile  IS O  n e v e r  a ssu m es  
to  d ic ta te  th e  level o f  fire  p ro te c tio n  se rv ice s  p ro v id e d  b y  a  
m u n ic ip a li ty , r e p o r ts  o f  su rv e y s  m a d e  b y  its  M u n ic ip a l  S u r ­
v ey  O ffice g e n e ra lly  d o  c o n ta in  re c o m m e n d a tio n s  fo r  
c o r re c tin g  a n y  s e r io u s  d efic ien c ies  fo u n d , a n d  o v e r  th e  y e a rs  
h a v e  b e e n  a c c e p te d  a s  g u id es  by  m a n y  m u n ic ip a l o ffic ia ls 
in  p la n n in g  im p ro v e m e n ts  in  th e ir  se rv ices . I t  is g e n e ra lly  
a p p re c ia te d  th a t  re m o v a l o f  d efic ien c iv J  c a n  re su lt in a  m o re  
fa v o ra b le  fire  in s u ra n c e  c la ss ifica tio n  w h ich  h a s  c e r ta in  
ec o n o m ic  re w a rd s  a s  w ell a s  a  g e n e ra l s a tis fa c tio n  th a t  th e  
c o m m u n ity  is p ro v id in g  its  c itizen s  w ith  a n  im p ro v e d  lev el 
o f  se rv ic e , o r  is h o ld in g  a  fa v o ra b le  c lass ifica tio n  w h e re  
a lre a d y  o b ta in e d . W h ile  f ro m  lim e  to  tim e  c o m m u n itie s  
m a y  w a n t to  em p lo y  in d e p e n d e n t c o n s u lta n ts  to  e v a lu a te  
t h e i r  fire d e p a r tm e n ts ,  w a te r  su p p lie s , an d  b u ild in g  r e g u la ­
tio n s , th e  f a c t  is th a t  o v e r  th e  p a s t s ix ty  o d d  y e a rs  u n d e r ­
w r i te r s ’ su rv e y s  h a v e  p ro v id ed  a  u n ifo rm  m e a s u re m e n t o f  
m u n ic ip a l fire  d e fe n se s  in v o lv in g  m a n y  m illio n s  o f  d o lla rs  
o f  e n g in e e r in g  t im e  a n d  ta le n t  a t  n o  c o s t to  th e  lo ca l c o m ­
m u n itie s  w h ic h  m a y  ch o o se  to  fo llo w  th e  re c o m m e n d a tio n s . 
I t  h a s  b e e n  o b se rv e d , fo r  e x a m p le , th a t  A m e r ic a n  c o m ­
m u n itie s  e n jo y  th e  m o s t  a d e q u a te  a n d  re lia b le  w a te r  sy stem s 
in  th e  w o rld . T h is  h a s  b een  d u e  in  la rg e  m e a s u re  to  th e  
e n g in e e r in g  e v a lu a tio n s  a n d  re c o m m e n d a tio n s  o f  u n d e r ­
w r i te r  s u rv e y  team s.

T h e  M u n ic ip a l G ra d in g  S ch ed u le  is su b je c t  to  c h a n g e  
w ith  th e  s ta te  o f  th e  a r t  a n d  re fe re n c e s  in  th is  te x t a r e  to  
th e  1974 e d it io n . W ith  th e  o rg a n iz a tio n  o f  IS O , a p p lic a tio n  
o f  th e  G ra d in g  S ch ed u le  h a s  te n d e d  to  be m o re  u n ifo rm  
th ro u g h o u t  th e  c o u n try . U n d e r  N B F U  a n d  A I A  th e  la rg e r  
c o m m u n itie s , g e n e ra lly  th o se  o v e r  4 0 ,0 0 0  p o p u la tio n , w e re  
su rv e y e d  d ire c tly  by  te a m s  o f  e n g in e e rs  f ro m  th e  n a t io n a l  
o rg a n iz a tio n  w h ile  sm a lle r  c o m m u n itie s  g e n e ra lly  w e re  
g ra d e d  by  s ta te  o r  re g io n a l r a t in g  a sso c ia tio n s  so m e  o f  w h ich  
used  th e i r  o w n  sy s tem s o f g ra d in g  m u n ic ip a l fire  d efen ses . 
M o s t o f  th e  la t te r  n o w  h a v e  b een  c o n so lid a ted  in to  re g io n a l 
IS O  offices in s o fa r  a s  m u n ic ip a l su rv e y s  a re  c o n c e rn e d  a l ­
th o u g h  s ta te  a sso c ia tio n s  h a v e  e s se n tia l fu n c tio n s  in  filing  
r i t e s  a n d  p e rfo rm in g  o th e r  d u tie s  a s  m a y  h e  re q u ire d  by 
law.

T h e  G ra d in g  S ch ed u le  is b ased  u p o n  a  d efic ien cy  p o in t 
sy s tem  w ith  a  possib le  5 ,000  p o in ts  o f  d efic ien cy  re p re s e n t­
ing  a  c o m m u n ity  to ta lly  u n p ro te c te d  a g a in s t fire. T h e  5 .000

• Availnblc from Insurance Services Oflicc, 160 Water St., New 
York, N.Y. 10038.

S o u r c e :  N a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n ;  F i r e  P r o t e c t i o n  H a n d b o o T t ,

p p .  9 - 7 7  t h r o u g h  9 - 8 0  1 4 t h  e d i t i o n  1 9 7 6

111-18 <-|3-



Table 9*6B. Relative Class as Determined by 
Points of Deficiency

Poin ts of Deficiency Rotative C lass of M unicipality

O - 500 First
5 0 1 -1 .0 0 0 Second

1 .0 0 1 -1 .5 0 0 Third
1 ,5 0 1 -2 .0 0 0 Fourth
2 .0 0 1 -2 .5 0 0 Fifth
2 .5 0 1 -3 .0 0 0 Sixth
3 .0 0 1 -3 ,5 0 0 S ev en th
3 .5 0 1 -4 .0 0 0 Eighth
4 .0 0 1 -4 .5 0 0 Ninth*

M ore th a n  4 .5 00 Tenth*

* A ninth class municipality is one (b) receiving 4.001 to 4.500 
points ol deficiency or (0) receiving less than 4,001 points but having 
no recognizod water supply.

* A tenth class municipality is one (a) recoiving more than 4.500 
points ol deficiency, or (b) without a recognized water supply end 
having a lire department grading over 1/55 points, or (c) with a water 
supply and no lire department, or (d) with no fire protection.

p o in ts  a r c  d iv id e d  in to  10 c la sses , a n d  e v e ry  5 0 0  p o in ts  
e lim in a te d  p la ces  th e  c o m m u n ity  in  a m o re  fa v o ra b le  class. 
T a b le  9 -6 B  sh o w s th e  re la tiv e  c la ss  as d e te rm in e d  b y  p o in ts  
o f  d e fic ien cy . H o w e v e r, a  n in th  c la s s  m u n ic ip a l i ty  m a y  be 
o n e  re c e iv in g  4 ,001 to  4 ,5 0 0  p o in ts  o f  d e fic ie n c y , o r  re c e iv ­
in g  less th a n  4 ,001  p o in ts  b u t  h a v in g  n o  re c o g n iz e d  w a te r  
su p p ly . A  te n th  c lass  m u n ic ip a l i ty  m a y  b e  o n e  receiv in g  
o v e r  4 ,5 0 0  p o in ts  o f  d e fic ien cy , o r  w ith o u t  a  rec o g n ize d  
w a te r  su p p ly , o r  w ith  a  w a te r  su p p ly  b u t  n o  fire d e p a r tm e n t,  
o r  w ith o u t  a  w a te r  su p p ly  w ith  a  fire d e p a r tm e n t  g ra d in g  
o v e r  1,755 p o in ts , o r  n o  fire  p ro te c tio n  a t  a ll. I n  m a n y  ru ra l  
a r e a s  th e re  a r e  su b c lasse s  o f  C lass  9 re c o g n iz in g  th e  v a lu e  
o f  p ro p e r ly  o rg a n iz e d  a n d  e q u ip p e d  r u r a l  fire  d e p a r tm e n ts  
se rv in g  c o m m u n itie s  w ith o u t  a  re c o g n iz e d  w a te r  su pp ly . 
S u c h  fire  d e p a r tm e n ts  a re  r e q u ire d  to  h a v e  s tip u la te d  w a te r  
ta n k e r  c a p a c ity  a s  w ell a s  p u m p in g  en g in es .

T h e  5 ,000  p o ss ib le  d e fic ien cy  p o in ts  a r e  d iv id e d  b e tw een  
4  m a in  su b je c t  a re a s  o r  f e a tu re s . W a te r  su p p ly  a n d  fire 
d e p a r tm e n t  e a c h  a c c o u n t  fo r  a  p o ss ib le  1,950 p o in ts , o r  
39  p e rc e n t .  F ir e  se rv ic e  c o m m u n ic a t io n s  a c c o u n t  fo r  
a n o th e r  4 50  p o in ts , o r  9  p e rc e n t .  F i r e  s a fe ty  c o n tro l ,  in c lu d ­
in g  fire  p re v e n tio n  an d  b u ild in g  re g u la tio n s , c o u n ts  fo r  650 
p o in ts , o r  13 p e rc e n t.  W h e re  th e r e  is a  d iv e rg e n c e  o f  m o re  
th a n  500  p o in ts  b e tw e e n  w a te r  su p p ly  a n d  th e  fire  d e p a r t ­
m e n t, a d d it io n a l  d e fic ien cy  p o in ts  m a y  b e  assessed  on  th e  
g ro u n d s  th a t  a  g o o d  w a te r  su p p ly  re q u ire s  a n  a d e q u a te  fire 
d e p a r tm e n t  to  a p p ly  it  in  fire  f ig h tin g , a n d  a  good  fire  
d e p a r tm e n t  w ith o u t  a n  a d e q u a te  w a te r  su p p ly  is less e ffec ­
tive . I f  e i th e r  o f  th e se  e s se n tia ls  is la c k in g , u p  to  900  
a d d i t io n a l  d e fic ien cy  p o in ts  m iy  b e  c h a rg e d .

W a te r  S u p p ly
I t  is im p o r ta n t  to  u n d e rs ta n d  th a t  a  p r in c ip a l b as is  fo r  th e  

G ra d in g  S c h e d u le ’s e v a lu a tio n  o f fire p ro te c tio n  is th e  
a b ility  to  p ro v id e  n e e d e d  “ fire flo w "  o f  w a te r  m e u s u re d  in 
g pm . In  y e a rs  p a s t s c h e d u le  re q u ire m e n ts  w e re  b a se d  la rg e ly  
u p o n  p o p u la tio n  p ro te c te d  w h ic h , w h ile  h a v in g  so m e 
v a lid ity , w as n o t e n tire ly  e q u ita b le  b e c a u se  so m e  o f th e  
sm a lle r  c o m m u n itie s  m a y  c o n ta in  p ro p e r tie s  w ith  se rio u s  
l ire  p o te n tia ls  th a t  c o u ld  re q u ire  la rg e  flow s o f  w a te r , 
w h e re a s  a la rg e r  c o m m u n ity  m ig h t n o t re q u ire  a s  m u ch  
w a te r  to  c o n tro l  its  h res. A n  e x a m p le  m ig h t be a  v e ry  larg e  
u n s p r in k le re d  sh o p p in g  co m p le x  in a  s u b u rb a n  re s id e n tia l 
c o m m u n ity . In  b o th  w a te r  su p p ly  a n d  fire d e p a r tm e n t  s e r ­
v ic e , re lia b ili ty  fa c to rs  g e l c o n s id e ra b le  a t te n t io n  in th e  
sc h e d u le .

R e q u ire d  lire  flow  is th e  ra te  o f  flow  n e e d e d  fo.- fire figh>. 
in g  to  c o n fin e  a  m a jo r  fire  to  th e  b u ild in g s  w ith in  a bl<xk 
o r  g ro u p . T  - d e te rm in a tio n  o f  th is  flow  d ep e n d s upor. 
c o n s tru c t io n ,  o c c u p a n c y , s ize  o f  b u ild in g s , an d  exposure 
h a z a rd s . R e q u ire d  flow  is d e te rm in e d  f o r  e a c h  section  of j  
m u n ic ip a l i ty  a n d  m a y  v a ry  f ro m  a  m in im u m  o f 5 00  gpm 
to  a  m a x im u m  o f  1 2 ,0 0 0  g p m  f o r  a  s in g le  fire. W h e re  con- 
s id e ra t io n  m u s t b e  g iv en  to  s im u lta n e o u s  fires, an  additional
2 ,0 0 0  to  8 ,0 0 0  g p m  is re q u ire d . A c tu a l  flow  te s ts  a re  m ade in 
e a c h  s e c tio n  o f  th e  m u n ic ip a lity  a n d  th e  re su lts  o b ta in ed  ire 
c o m p a re d  w ith  t h e  flow  re q u ire d  in  e a c h  n e ig h bo rh oo d  to 
d e a l w ith  th e  h a z a rd s  fo u n d .

F o r  p u rp o se s  o f  g ra d in g  u n d e r  th e  s ta n d a rd ,  a  “ basic fire 
flow ”  is u se d  w h ic h  is in d ic a tiv e  o f  th e  q u a n ti tie s  o f  water 
n e e d e d  f o r  h a n d lin g  fires in  im p o r ta n t  d is tr ic ts . A m on g  the 
i te m s  c o n s id e re d  u n d e r  w a te r  su p p ly  a re :  ad eq u acy  of 
su p p ly  w o rk s ; re lia b ili ty  o f  s o u rc e  o f  su p p ly ; re liab ility  of 
p u m p in g  c a p a c i ty  a n d  o f  p o w e r  su p p ly ; th e  condition, 
a r r a n g e m e n t ,  o p e ra t io n ,  a n d  re l ia b i li ty  o f  sy stem  com­
p o n e n ts ; a d e q u a c y  a n d  re l ia b ili ty  o f  m a in s  a n d  their 
in s ta l la t io n ;  a r r a n g e m e n t  o f  th e  d is tr ib u tio n  sy stem ; dis­
tr ib u t io n  o f  h y d ra n ts  a n d  th e i r  s ize , ty p e , in s ta lla tio n , and 
c o n d itio n ; a n d  v a r io u s  m isc e lla n e o u s  fa c to rs .

A  m in im u m  re c o g n iz e d  w a te r  su p p ly  fo r  g ra d in g  pur­
p oses m u s t  b e  a b le  to  d e liv e r  a t  le a s t  250  g p m  fo r  2  hou rs, or 

* 500  gpm  fo r  I h o u r  fo r  fire  p ro te c tio n  p lu s  co n su m p tio n  of
w a te r  a t  th e  m a x im u m  d a ily  ra te .  A n y  w a te r  su p p 'y  which 
c a n n o t  m e e t  th is  r e q u ir e m e n t  is n o t g ra d e d , a n d  th e  full 
1,950 d e fic ien cy  p o in ts  a r e  ass ig n ed .

F ire  D e p a r tm e n t
I te m s  c o n s id e re d  u n d e r  th e  fire  d e p a r tm e n t  include, 

p u m p e rs , la d d e r  t ru c k s ,  d is tr ib u t io n  o f  c o m p a n ie s  a n d  types 
o f  a p p a ra tu s ,  p u m p e r  c a p a c ity , d e s ig n  a n d  co n d itio n  of 
a p p a ra tu s ,  n u m b e r  o f  o fficers, m a n n in g , m a s te r  a n d  special 
s tre a m  d ev ic es , e q u ip m e n t fo r  p u m p e rs  a n d  la d d e r  trucks 
( in c lu d in g  e le v a tin g  p la t fo rm s ) ,  h o se  a n d  its  condition , 
tra in in g , re sp o n se  to  a la rm s , fire  o p e ra tio n s , sp ec ia l pro­
te c tio n  su c h  as f ireb o a ts , a n d  m isc e lla n e o u s  fa c to rs .

A  m in im u m  re c o g n iz e d  fire d e p a r tm e n t  u n d e r  the 
s c h e d u le  m u s t h a v e  a p e rm a n e n t  o rg a n iz a t io n  u n d e r  appli­
c a b le  s ta le  an d  lo ca l law s, a n d  h e  h e a d e d  by  o n e  person 
re sp o n s ib le  fo r  th e  o p e ra t io n  o f  th e  d e p a r tm e n t .  T here 
m u s t b e  su ffic ien t m e m b e rsh ip  to  p ro v id e  a  re sp o n se  o f at 
leas t 4  m e m b e rs  to  a la rm s , w ith  t r a in in g  c o n d u c te d  fo r all 
a c tiv e  m e m b e rs  T h e re  m u s t  b e  a t  leas t o n e  p ie ce  o f  suit­
a b le  fire a p p a ra tu s  w ith  h o u s in g  a n d  m a in te n a n c e  fo r  the 
a p p a ra tu s . M e a n s  m u s t b e  p ro v id e d  fo r  2 4 -h r  rec e ip t of 
a la rm s  a n d  im m e d ia te  n o t if ic a t io n  o f  m e m b e rs . A n y  fire 
d e p a r tm e n t  th a t c a n n o t  m e e t th e se  re q u ire m e n ts  is not 
g ra d e d , a n d  a fu ll 1,950 d e fic ien cy  p o in ts  a r e  assign ed .

U n d e r  th e  s c h e d u le  th e  n u m b e r  o f  e n g in e  a n d  ladder 
c o m p a n ie s  m u s t b e  a t  le a s t e q u a l to  th e  n u m b e r  required  
fo r  th e  b a s ic  fire  flow . E n g in e  a n d  la d d e r  c o m p a n ie s  must 
b e  lo c a te d  so  th a t  tra v e l d is ta n c e s  fo r  firs t d u e , fo r  first 
a la rm  c o m p a n ie s , a n d  fo r  th e  m a x im u m  n u m b e r  o f  com ­
p a n ie s  n e e d e d  to  a p p ly  re q u ire d  fire flow s m e e t recom ­
m e n d e d  tra v e l  d is ta n c e s . S t r u c tu r a l  c o n d itio n s  a n d  hazard s 
in  th e  m u n ic ip a l i ty  m a y  ca ll fo r  m o re  c o m p a n ie s  than 
n eed ed  to  a p p ly  b asic  fire  flow . T h e  p ro b a b ility  o f  s im u lta ­
n e o u s  fires, th e  n u m b e r  a n d  e x te n t  o f  ru n s ,  a n d  th e  n eed  for 
p la c in g  a d d it io n a l  c o m p a n ie s  in  s e rv ic e  o r  fo r  re lo ca tin g  
c o m p a n ie s  d u r in g  p e r io d s  o f  h ig h  f re q u e n c y  o f  a la rm s  are  
fa c to rs  co n s id e re d . C o n s id e ra tio n  is g iv en  to  p ro v id in g  pro­
tec tio n  fo r  all a re a s  d u r in g  m u ltip le  a la rm s  an d  s im u lta ­
n eo u s (ires.

W h e re  th e  re q u ire d  fire flow  is 4 ,5 0 0  g p m  o r  less, response

Source: National Fire Protection Association; Fire Protection Handbook.
pp.9-77 through 9-80 14th edition 1976
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p a n y  m a n n in g  is a p ra c tic a l  re q u ire m e n t b a se d  u p o n  th e  
w o rk  th a t  m u s t  b e  d o n e  by  e n g in e  a n d  la d d e r  c o m p a n ie s . 
W h e re  fe w e r  m e n  a r e  p ro v id e d , i t  is  o f te n  n e c e ssa ry  to  
o b ta in  a d d it io n a l  m a n p o w e r  f ro m  o th e r  c o m p a n ie s .

W h ile  th e  s ta n d a rd  ca lls  f o r  a  6 -m a n  lev e l o f  c o m p a n y  
m a n n in g , c r e d i t  is g iv en  fo r  c h ie f s ' a id e s  w h o  p a r t ic ip a te  in  
f ire  fig h tin g . C re d it  a lso  is g iv en  f o r  m a n p o w e r  re s p o n d in g  
o n  o th e r  u n its , s u c h  a s  r e s c u e  s q u a d s  a n d  fire  d e p a r tm e n t  
a m b u la n c e  c rew s, to  th e  e x te n t  t h a t  th e se  assist in  fire 
f ig h tin g , b u t  n o t  to  e x c e e d  c r e d i t  o f  o n e  m a n  p e r  co m p a n y . 
C re d i t  is g iv en  a lso  fo r  th e  re g u la r  re s p o n se  o f  o ff-d u ty  o r  
v o lu n te e r  fire  f ig h te rs . In  th e  s c h e d u le , 3 o f f-d u ty  o r  v o lu n ­
t e e r  m e m b e rs  a re  c o u n te d  a s  e q u a l  to  o n e  p a id  m a n  on  
d u ty ,  u p  to  $  o f  th e  re q u ire d  o n -d u ty  s tre n g th .  T h u s  a  fire 
c o m p a n y  w ith  3 m e n  o n  d u ty  a n d  9 o ff-d u ty  o r  v o lu n te e r  
m e m b e rs  a s s ig n e d  to  re s p o n d  c a n  b e  c o u n te d  a s  a  fu ll 6 -m a n  
c re w . H o w e v e r , r e c o rd s  o f  su c h  o ff-d u ty  re sp o n se  m u s t b e  
k e p t  fo r  b o th  d a y  a n d  n ig h t  a la rm s  to  s u b s ta n t ia te  th e  a c tu a l  
v a lu e  o f  s u c h  m a n n in g . I f  p r o p e r  re c o rd s  u re  n o t  k e p t,  ca ll 
o r  v o lu n te e r  re sp o n se  m a y  b e  ta k e n  o n  th e  b a s is  o f  6 m e n  
o n  c a ll  e q u a l in g  o n e  o n  d u ty . I n  m a n y  s m a ll  fire  d e p a r t ­
m e n ts ,  s m a ll  o u ts id e  fires m a y  b e  h a n d le d  by  th e  p a id  m e n  
o n  d u ty  o n  s till  a la rm s  w i th o u t  c a ll  a s s is ta n c e , b u t  fu ll 
s ta n d a r d  re s p o n se  s h o u ld  b e  m a d e  im m e d ia te ly  to  a ll  a la rm s  
f o r  s t ru c tu ra l  fires a n d  o th e r  a la rm s  th a t  p re s e n t  a  h a z a rd  
to  life  a n d  p ro p e r ty .

U n d e r  th e  s c h e d u le  a  fu lly  v o lu n te e r  o r  c a ll  d e p a r tm e n t  
w ith  n o  p a id  m e n  o n  d u ty  re a d y  to  im m e d ia te ly  a n s w e r  
a la r m s  b u t  w ith  g o o d  ca ll re s p o n s e  w o u ld  b e  c h a rg e d  40 
p o in ts  o f  d e fic ie n c y , as  c o m p a re d  w ith  a n  id e n tica l fire 
d e p a r tm e n t  h a v in g  s ta n d a rd  6 -m a n  fire  c o m p a n ie s  o n  d u ty  
o r  th e  e q u iv a le n t  u n d e r  th e  sc h e d u le . T h is  a m o u n ts  to  
o n ly  8 0  p e rc e n t  o f  a ll  th e  p o ss ib le  d e fic ien cy  p o in ts  in 
a  m u n ic ip a l  g ra d in g . T h is  w o u ld  a p p e a r  to  b e  a  sm all 
d e fic ie n c y  a s  c o m p a re d  w ith  th e  a d v a n ta g e  o f  im m e d ia te  
re s p o n se  b y  o n -d u ty  fire  c o m p a n ie s . I f  th e  v o lu n te e r  o r  ca ll 
d e p a r tm e n t  h a s  p a id  a p p a r a tu s  o p e ra to r s  o n  d u ty , th e  
d e f ic ie n c y  m ig h t  b e  o n ly  20  p o in ts  o u t  o f  5 ,0 0 0  in  th e  g ra d ­
in g , a ll o th e r  th in g s  b e in g  e q u a l.

M a n p o w e r  re s p o n d in g  o n  a u to m a t ic  m u tu a l  a id  is 
c re d ite d  u p  to  I o f  th e  re q u ire d  s t r e n g th ,  b u t m a y  n o t  
r e d u c e  th e  p o in t  c h a rg e  by  m o re  th a n  75 p e rc e n t  o r  90  p e r ­
c e n t  as m a y  b e  a p p lic a b le . C re d it  a lso  is g iv en  fo r  o u ts id e  
a id , b u t m a y  n o t re d u c e  th e  p o in t c h a rg e  re m a in in g  a f t e r  
a u to m a t ic  a id  a n d  o ff-sh if t re s p o n se  c r e d i t  h a s  b een  a p p lie d  
by  m o re  th a n  33 p e rc e n t .  C re d it  a lso  is g iv en  fo r  o ff-sh if t 
re s p o n s e  b a s e d  u p o n  p a s t  e x p e r ie n c e  w h e n  ca lle d .

D e fic ie n c y  c h a rg e s  a re  d e te rm in e d  by  c o m p a r in g  th e  
to ta l  r e q u i r td  m a n n in g  o f  th e  fire c o m p a n ie s  b e in g  g ra d e d  
w ith  th e  o n -d u ty  s t r e n g th  o f  th e se  c o m p a n ie s  a s  d e te rm in e d  
b y  th e  sc h e d u le . A n y  d e fic ie n c y  d iv id e d  by  th e  n u m b e r  o f  
c o m p a n ie s  e q u a ls  th e  a v e ra g e  d e fic ien cy  p e r  c o m p a n y . A n  
a v e ra g e  d e fic ien cy  p e r  c o m p a n y  o f  o n e  m a n  re s u lts  in  o n ly  
10 p o in ts , tw o  m e n  2 0  p o in ts , th re e  m e n  40  p o in ts , fo u r  m e n  
8 0  p o in ts , a n d  five m e n  1 6 0  p o in ts . T h u s ,  n fire  d e p a r tm e n t  
th a t  m a in ta in s  5 m e n  o n  e a c h  re q u ire d  e n g in e  a n d  la d d e r  
c o m p a n y  a s s is te d  by  re s c u e  sq u a d s , a m b u la n c e  c rew s, a n d  
c h ie f s ' a id e s  m a y  n o t  b e  c o n s id e re d  d e fic ien t in  m a n p o w e r  
u n d e r  th e  s ta n d a rd .  L ik e w ise , a  fire  d e p a r tm e n t  th a t  h a s  a n  
a v e ra g e  o n -d u ty  m a n n in g  o f  3 m e n  p e r  r e q u ire d  c o m p a n y  
p lu s  re s p o n se  o f  o f f-d u ty  o r  c a ll  m e n  m a y  n o t b e  c o n s id e re d  
d e f ic ie n t if  th e  re c o rd  o f  re s p o n se  is s a tis fa c to ry . T h u s , th e  
m a n p o w e r  r e q u ire m e n ts  a r e  flex ib le  a n d  re a so n a b le . P la c e s  
t h a t  sh o u ld  e x p e c t p o o r  g ra d in g  o n  m a n p o w e r  a re  th o se  
w ith  2- a n d  3 -m an  e n g in e  c o m p a n ie s  an d  1- o r  2 -m a n  
l a d d e r  c o m p a n ie s  w ith o u t  s a tis f a c to ry  a r r a n g e m e n ts  fo r  
p ro m p t  re s p o n se  o f  o ff-sh if t m e m b e rs  o r  o th e r  m e n  on  ca ll

a n d  w ith o u t w e ll-sc h e d u led  a u to m a t ic  m u tu a l  aid . Such 
d e p a r tm e n ts  o b v io u s ly  a r c  to o  b a d ly  u n d e rm a n n e d  to  effco 
tiv e ly  a p p ly  re q u ir e d  fire  flow  w h en  s e r io u s  fires o ccu r. On 
th e  o th e r  h a n d , a  sm a ll  c o m m u n ity  re q u ir in g  2 eng in es and 
a la d d e r  a n d  h a v in g  6 p a id  m e n  o n  d u ty  su p p le m e n te d  bx 
goo d  o ff-sh if t a n d  c a ll re s p o n se  p lu s  a u to m a t ic  m u tu a l aid 
m a y  h a v e  a  m in im u m  d e fic ie n c y  c h a rg e  fo r  m a n n in g .

F ire  S e rv ice  C o m m u n ic a tio n s
A s  f ire  se rv ic e  c o m m u n ic a t io n s  a r e  a n  e s se n tia l  elem ent 

in  th e  f ire  d e fe n se s  o f  a n y  c o m m u n ity ,  th e  G ra d in g  Schedule 
e v a lu a te s  th e  fo llo w in g : th e  c o m m u n ic a t io n s  c e n te r ;  the 
c o m m u n ic a t io n s  c e n te r  e q u ip m e n t  a n d  c u r r e n t  su p p ly ; fife 
a la rm  box es; a la r m  c irc u i ts  a n d  fa c il i t ie s  in c lu d in g  cu rren t 
su p p ly  a t  fire  s ta t io n s ;  m a te r ia l ,  c o n s tru c t io n ,  cond ition , 
a n d  p ro te c tio n  o f  c irc u its ;  fire d e p a r tm e n t  ra d io ; fire d ep a rt­
m e n t  te le p h o n e  se rv ic e ; c o n d itio n s  a d v e rse ly  a ffe c tin g  use 
an d  o p e ra t io n s  o f  fa c il i t ie s ;  f ire  a la r m  o p e ra to r s ;  a n d  the 
h a n d lin g  o f  a la rm s . W h ile  a la r m  b o x es  a r e  n o t  re q u ire d  in 
re s id e n tia l  d is tr ic ts ,  a  c re d it  o f  u p  to  20  p o in ts  is g iven  for 
su c h  b o x es d e p e n d in g  u p o n  c o v e ra g e .

D e te rm in a t io n  o f  d e f ic ie n c ie s  u n d e r  th e  v a r io u s  com ­
m u n ic a tio n s  i te m s  a re  b ased  u p o n  th e  d e g re e  o f  co m p liance  
w ith  th e  in te n t  o f  a p p lic a b le  p ro v is io n s  o f  N F P A  N o . 73. 
S ta n d a rd  fo r  P u b lic  F ire  S e rv ic e  C o m m u n ic a tio n s . This 
S ta n d a rd  is d is c u sse d  in  f u r th e r  d e ta il  in  C h a p te r  3 o f  this 
S ec tio n  o f  th e  Handbook.

S o m e  p e rso n s  in  th e  fire  se rv ic e  h a v e  o f te n  fe l t  th a t  the 
G ra d in g  S c h e d u le  p la c e d  u n d u e  e m p h a s is  o n  w a te r  supply 
a t  th e  e x p e n se  o f  th e  fire  d e p a r tm e n t .  I n  e a r l ie r  e d itio n s  of 
th e  s c h e d u le  th is  m a y , to  so m e  e x te n t,  h a v e  b e e n  tru e . How- 
e v e r, in  re c e n t  e d i t io n s  i te m s  u n d e r  fire  d e p a r tm e n t  contro l 
in c lu d in g  fire s e rv ic e  c o m m u n ic a t io n s  a n d  c o n tro l of 
h a z a rd s  a m o u n t  to  u p  to  58.5  p e rc e n t  o f  th e  5 ,0 0 0  possible 
d e fic ien cy  p o in ts . T h e  o n e  a re a  in  w h ic h  w a te r  su p p ly  still 
h as  a n  a d v a n ta g e  o v e r  th e  f ire  d e p a r tm e n t  se rv ic e  is the 
re q u ire m e n t th a t  w ith o u t a  re c o g n iz e d  w a te r  sy s tem , no 
c o m m u n ity  c a n  h a v e  a  c la s s if ic a tio n  h e l l e r  th a n  C lass 9. 
H u n d re d s  o f  f ire  d e p a r tm e n ts  s e rv in g  a r e a s  w ith o u t w ate r 
sy s te m s a rc  o rg a n iz e d  to  ex c e e d  th e  m in im u m  re q u ire m e n ts  
fo r  fire  flow f ro m  w a te r  sy s te m s  by  u s in g  flee ts  o f  tan k e rs , 
a n d  by  th e  u se  o f  la rg e  d ia m e te r  w a te r  su p p ly  h o se  supplied  
fro m  p u m p e rs  a t  su c t io n  so u rc e s  p re p a re d  a n d  m a in ta in ed  
by th e  fire  d e p a r tm e n t .  W ith  th e  w a te r  su p p ly  e q u ip m e n t 
re sp o n d in g  w ith  *he a t ta c k  p u m p e rs , n o  d e la y  is involved . 
M a n y  ru ra l  fire  d e p a r tm e n ts  b e liev e  t h a t  th e i r  a b ility  to 
a p p ly  re q u ire d  fire  flow  sh o u ld  b e re c o g n iz e d  b e c a u se  it has 
p ro v e n  su c c e ss fu l in  th e  c o n tro l  o f  m a jo r  fires, in c lu d in g  
fires in  c o m m u n itie s  re c o g n iz e d  a s  h a v in g  in a d e q u a te  w ate r 
su p p lies .

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 9-77 through 9-80 14th edition 1976

1 1 1 - 2 1



PART IV

INSURANCE STATISTICS AND INFORMATION 
CONCERNING SPRINKLERS AND FIRE PROTECTION



INSURANCE SAVINGS CAUSED BY AUTOMATIC SPRINKLERS

Installation of automatic sprinklers reduce fire insurance 

premiums by an approximate average of seventy-five percent (75%) 

when they are installed in a building. The insurance savings will 

vary from this percentage by:

1. Type of construction;

2. Occupancy hazard class;

3. Quality of construction (combustible to fire r e s i s t i v e ) ; and,

4. Quality of sprinkler equipment installation

In a building of fire-resistant construction, the insurance 

premium reduction is less since the sprinkler system is merely an 

addition to a building which already has fire protection qualities.

Source: Insurance Services Office, Anchorage, Alaska. The
above information is subject to particular circumstances 
of each individual risk being evaluated, and is not 
conclusive o r  binding for any particular risk or other 
building.
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Fig. 14-3G. 
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Water discharge rate of standard automatic

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 14-42 through 14-48 ,14th edition 1976



W A T E R  SUPPLIES F O R  SPRINKLER S Y S T E M S

I t  is v ita l th a t  e v e ry  a u to m a tic  s p r in k le r  sy s te m  h av e  a  
w a te r  su p p ly  o f  a d e q u a te  p re ssu re , c a p a c ity , a n d  re liab ility . 
B o th  th e  ra te  o f  flow  a n d  th e  to ta l v o lu m e  th a t  m ay  b e 
n e e d e d  m u s t b e  c o n s id e re d .

A. Types of Supplies
S p r in k le r  sy s tem s m a y  b e  su p p lie d  w ith  w a te r  f ro m  o n e  

o r  a  c o m b in a tio n  o f  so u rc e s , su c h  as  s tre e t m a in s , g ra v ity  
ta n k s , re s e rv o irs , fire  p u m p s , p re s su re  ta n k s , r iv e rs , lak es, 
w ells, e tc . (s e e  F ig . 1 4 -1 F ) .

In  th e o ry , a  s in g le  w a te r  su p p ly  w o u ld  se em  to  b e  all th a t 
is n e c e ssa ry  fo r  sa tis fa c to ry  p ro te c tio n . H o w e v e r , th a t  s in g le  
su p p ly  m a y  a t  tim es  b e  te m p o ra r ily  o u t  o f  s e rv ic e ; it  m a y  
be d isa b le d  a t  th e  tim e  o f  a  f ire  o r  b e fo re  a  fire  is c o m ­
p le te ly  e x tin g u ish e d ; o r  th e  p re s su re  o r  th e  c a p a c ity  m a y  b e  
b e lo w  n o rm a l d u r in g  a n  e m e rg e n c y . T h e re fo re ,  a  se c o n d a ry  
su p p ly  rn ay  b e  n e c e ssa ry , d e p e n d in g  o n  th e  s tre n g th  a n d  
re lia b ility  o f  th e  p r im a ry  su p p ly , th e  v a lu e  a n d  im p o r ta n c e  
o f  th e  p ro p e r ty , th e  a re a ,  h e ig h t a n d  c o n s tru c t io n  o f  th e  
b u ild in g , th e  o c c u p a n c y , a n d  th e  o u ts id e  e x p o su re s . O c ­
c a s io n a lly , th re e  su p p lie s  a re  n e e d e d , e sp e c ia lly  w h e re  
n e i th e r  th e  p r im a ry  n o r  a  sin g le  s e c o n d a ry  s u p p ly  is ju d g ed  
w h o lly  s a tis fa c to ry  o r  re liab le .

C o n n e c tio n s  to  P u b lic  W a te r  W o rk s  S y s tem s
A  c o n n e c tio n  f ro m  a  re liab le  p u b lic  w a te r  w o rk s  sy stem  

o f  a d e q u a te  c a p a c ity  a n d  p re ssu re  is th e  p re fe r re d  sin g le  o r  
p r im a ry  su p p ly  f o r  a u to m a tic  s p r in k le r  sy stem s. I n  d e te r ­
m in in g  its  a d e q u a c y , c o n s id e ra tio n  h as  to  b e  g iv e n  n o t  o n ly  
to  th e  n o rm a l c a p a c ity  a n d  p re ssu re  o f  th e  sy s te m , b u t a lso  
to  th e  p ro b a b le  m in im u m  p re ssu re s  a n d  flow s a v a ila b le  a t  
u n fa v o ra b le  tim es su c h  as  d u r in g  s u m m e r  m o n th s , d u r in g  
h eav y  d e m a n d  o n  th e  sy s tem , o r  d u r in g  im p a irm e n t ca u se d  
b y  flood  o r  by w in te r  c o n d itio n s .

T h e  size  a n d  a r ra n g e m e n t o f  s tre e t m a in s  a n d  fee d e rs  
f ro m  p u b lic  w a te r  su p p lie s  a re  a lso  im p o r ta n t .  C o n n e c tio n s  
f ro m  la rg e  m a in s  fed  tw o  w ay s o r  f ro m  tw o  m a in s  o n  a 
g r id iro n  sy s te m  m ay  p ro v id e  a n  e x c e lle n t su p p ly . S tre e t 
m ain»  less th a n  6 in . in  d ia m e te r  a re  u su a lly  in a d e q u a te  a n d  
u n re lia b le . F e e d s  fro m  d e a d -e n d  m a in s  a re  a lso  u n d e s ira b le .

W a te r  m e te rs , if  re q u ire d  b y  th e  w a te r  su p p ly  a u th o r ity , 
sh o u ld  b e  o f  ty p e s  a o p ro v e d  f o r  fire s e rv ic e  ( s e e  S ec. 11, 
C h a p . 2 ) .

F lo w  a n d  p re s su re  tes ts  u n d e r  v a ry in g  c o n d itio n s  o f  
d e m a n d  a rc  g e n e ra lly  n e c e ssa ry  to  d e te rm in e  th e  a m o u n t  o f  
p u b lic  w a te r  av a ila b le  f o r  fire p ro te c tio n . T h e  p ro p e r  m e th o d  
o f  m a k in g  su c h  te s ts  is d e sc r ib e d  in  S ec tio n  13, C h a p te r  5 .

C ro ss -c o n n e c tio n s  B e tw e en  P u b lic  a n d  P r iv a te  Supplies
W h e re  a  s e c o n d a ry  su p p ly  is n eed ed  to  s u p p le m e n t th e  

p u b lic  w a te r  su p p ly , p u b lic  a n d  p r iv a te  su p p lie s  c a n  b e c o n ­
n e c te d  so  as to  fee d  in to  a s in g le  fire p ro te c tio n  sy stem . 
T h e se  sy s tem s n rc  co m m o n ly  re fe r re d  to  as b e in g  “ cro ss- 
c o n n e c te d ."

In  so m e  loca litie s , c ro ss -c o n n e c tio n s  m a y  b e p ro h ib ite d  
kv h e a lth  a u th o ritie s .

W h e re  they  a re  n o t p ro h ib ite d , re g u la tio n s  a n d  so u n d  
p ra c tic e s  m u s t be c o m p lie d  w ith  in  o rd e r  to  av o id  th e  p o ss i­

b ility  o f  p u h lic  h e a lth  b e in g  e n d a n g e re d  b y  w a te r  o f ques­
tio n a b le  p o ta b ility  e n te r in g  th e  p u b lic  sy s tem .

In g e n e ra l, c ro ss-c o n n e c tio n s  a rc  p e rm itte d  i f  carefully  
su p e rv ise d  p re c a u tio n s , su c h  a s  a  sp ec ia l d o u b le  ch ec k  valve, 
o r  o th e r  a c c e p te d  d ev ices fo r  p re v e n tin g  backflow , are 
p ro v id e d . In  c a ses  w h ere  o n e  sp r in k le r  s u p p ly  is f ro m  public 
m a in s , h e a lth  a u th o r itie s  u su a lly  p e rm it,  a s  a  se co n d ary  
so u rc e , e i th e r  w ell c o n s tru c te d  a n d  w ell m a in ta in e d  covered  
stee l ta n k s  o r  c o n c re te  re se rv o irs  th a t  a r c  filled w ith  pub lic  
w a te r  o n ly .

G ra v ity  T a n k s
G ra v ity  ta n k s  o f  a d e q u a te  c a p a c ity  a n d  e lev a tio n  m ake a 

g o o d  p r im a ry  su p p ly  a n d  m a y  b e a c c e p ta b le  as a  single 
su p p ly . D e ta ils  o f  th e  c o n s tru c tio n , h e a tin g , a n d  m a in ten ­
a n c e  o f  g ra v ity  ta n k s  a r e  g iv en  in  N F P A  N o . 2 2 , S ta n d a rd  
fo r  W a te r  T a n k s  fo r  P r iv a te  F ir e  P ro te c tio n , h e re in a f te r  
in  th is  c h a p te r  r e fe r re d  to  as th e  N F P A  W a te r  T an k  
S ta n d a rd  (se e  a lso  Sec. 11, C h a p . 3 o f  th is  Handbook). In  
d e te rm in in g  ta n k  size a n d  e lev a tio n , c o n s id e ra tio n  should  
a lso  b e  g iv en  to  th e  n u m b e r  o f  s p r in k le rs  ex p e c te d  to  o p er­
a te , d u ra t io n  o f  o p e ra tio n , th e  a r ra n g e m e n t o f  u n d e rg ro u n d  
su p p ly  p ip in g , a n d  th e  p ro v is io n  o f  h o se  s ta n d p ip e s , hy ­
d ra n ts , n n d  fire  d e p a r tm e n t  co n n ec tio n s .

F i r e  P u m p s
A  fire  p u m p  h av in g  b o th  a  re liab le  s o u rc e  o f  p o w e r and  

a  re liab le  su c tio n  w a te r  su p p ly  p ro v id es  a  g o o d  se co n d ary  
su p p ly  a n d  in  so m e  in s ta n c e s  is a c c e p ta b le  as a  p rim ary  
su p p ly . W ith  a m p le  w a te r  a  fire p u m p  is c a p a b le  o f  m a in ­
ta in in g  a  h ig h  p re ssu re  o v e r  a  lo n g  p e r io d  o f  tim e, an d  m ay 
b e  a  n ece ssa ry  p a r t  o f  so m e  in s ta lla tio n s  re q u ir in g  g rea te r  
w a te r  p re s su re  th a n  w o u ld  o th e rw ise  b e  av a ilab le .

F o r  d e ta ils  o f  p o w e r so u rc e s , p u m p  c o n s tru c tio n , in s ta lla ­
t io n , a n d  m e th o d s  o f  c o n tro l a n d  o p e ra t io n , N F P A  N u . 20 . 
S ta n d a rd  fo r  C e n tr ifu g a l F i re  P u m p s , sh o u ld  be co n su lted  
(se e  a lso  S ec. 11. C h a p . 3 o f  th is  H andbook).

M a n u a lly  c o n tro lle d  p u m p s  m ay  be u sed  if th e  p rim ary  
w a te r  su p p ly  w ill la s t lon g  en o u g h  to  a llo w  d e p e n d a b le  
s ta r t in g  o f  th e  fire  p u m p , a n d  if  th e re  is a n  a u to m a tic  w a te r- 
flow  s ig n a l to  m a k e  k n o w n  th e  n e e d  fo r  fire p u m p  o p e ra tio n .

A u to m a tic  c o n tro l o f  fire p u m p s  is u su a lly  n e e d e d  w h ere  
a  h ig h  w a te r  d e m a n d  m a y  o c c u r  im m e d ia te ly , as  w ith  a 
d e lu g e  sy s te m ; o r  w h e re  a  c o m p e te n t p u m p  o p e ra to r  is not 
c o n tin u o u s ly  p re se n t. A u to m a tic  fire  p u m p s  sh o u ld  have 
th e ir  su c tio n  u n d e r  a  p o sitiv e  h ead  to  a v o id  (he d e la y s  an d  
u n c e r ta in tie s  o f  p rim in g .

U n d e r  fa v o ra b le  c irc u m s ta n c e s  o f  m o d e ra te  p ro p e rty  
v a lu es  a n d  h a z a rd s , d e p e n d a b le  p o w e r, a n d  a  d e p e n d a b le  
su c tio n  su p p ly  u n d e r  a  h e a d , a n  e le c tr ic a lly  d r iv e n , a u to ­
m a tic a lly  c o n tro lle d  fire  p u m p  su p e rv ise d  f ro m  a  ce n tra l 
s ta tio n  m a y  b e  a c c e p te d  a s  th e  p r im a ry  su p p ly  fo r  a u to m a tic  
sp r in k le rs .

T h e  a u to m a tic  c o n tro l o f  e le c tr ic a lly  d r iv e n  ce n trifu g a l 
p u m p s  m u st b e  a r ra n g e d  to  p rev e n t f re q u e n t  rep ea ted  
s ta r tin g  o f  th e  m o to r, e i th e r  by  in itia tin g  c o n tin u o u s  ru n ­
n in g  u n til s to p p e d  m a n u a lly , o r  by a  tim in g  d ev ice  th a t will 
s to p  th e  m o to r  a u to m a tic a lly  o n ly  a f te r  a  p re d e te rm in e d  
p e rio d  o f o p e ra tio n .

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 14-42 through 14-48 14th edition 1976



WATER SUPPLIES FOR SPRINKLER SYSTEMS

P re s s u re  ta n k s  h a v e  se v e ra l p o ss ib le  u se s  in  a u to m a tic  
s p r in k le r  p ro te c tio n . A n  im p o r ta n t  l im ita tio n  is th e  sm all 
v o lu m e  o f  w a te r  w h ic h  c a n  b e s to re d  in  su c h  ta n k s . W h e re  
a sm a ll p re s s u re  ta n k  is a c c e p te d  a s  th e  w a te r  su p p ly , th e  
sy stem  is c la s se d  as  a  L im ite d  S u p p ly  S y s te m .

In  s i tu a tio n s  w h e re  a n  a d e q u a te  v o lu m e  o f  w a te r  c a n  be 
su o p licd  b y  a  p u b lic  o r  p r iv a te  s o u rc e  b u t  w h e re  th e  p rc s- 
su -e  is n o t  su ffic ien t to  s e rv e  a  s p r in k le r  sy s te m  d ire c tly , 
the p re s s u re  ta n k  g iv es a  g o o d  s ta r t in g  p re s s u re  fo r  th e  first 
sp r in k le rs  th a t  o p e ra te ;  th e  f lo w  f ro m  i t  m a y  b e  u sed  w h ile  
the fire  p u m p s  s ta r t  a u to m a tic a l ly  to  in c re a s e  th e  su p p ly  
p re ssu re .

In  ta ll b u ild in g s  w h e re  th e  p u b lic  w a te r  p re s s u re  is to o  lo w  
fo r e ffe c tiv e  w a te r  d is tr ib u t io n  f ro m  th e  h ig h e s t  s p r in k le rs , 
p ressu re  ta n k s  m a y  b e  u sed  to  su p p ly  su c h  sp r in k le rs  d u r in g  
th e  tim e  re q u ire d  f o r  a  p u b lic  fire  d e p a r tm e n t  to  b eg in  
su p p ly in g  w a te r  th ro u g h  fire  d e p a r tm e n t  c o n n e c tio n s .

E a c h  p ro p o s e d  u se  o f  p re s s u re  ta n k s  c a lls  fo r  sp ec ia l 
c o n s id e ra tio n  a n d  a n a ly s is  o f  w a te r  c a p a c ity , lo c a tio n , a n d  
a r ra n g e m e n t o f  th e  c o n n e c tio n  to  th e  s p r in k le r  sy s tem . E a c h  
in s ta lla tio n  is u su a lly  re q u ire d  to  h a v e  sp ec ific  a p p ro v a l.  
D eta ils o n  th e  c o n s tru c t io n , in s ta lla tio n , a n d  m a in te n a n c e  
of p re s su re  ta n k s  a rc  g iv en  in  th e  N F P A  W a te r  T a n k  
S ta n d a rd  ( s e c  a lso  S ec . 1 l . C h a p .  3 o f  th is  H anduook).

F ire  D e p a r tm e n t C o n n e c tio n s
U n d e r  f ire  c o n d itio n s  w h ic h  re s u l t  in  a  c o n s id e ra b le  n u m ­

ber o f  sp r in k le rs  o p e ra tin g , p u b lic  w a te r  o r  ta n k  su p p lie s  
m ay  n o t p ro v id e  w a te r  a t  su ffic ien t p re s s u re  fo r  effec tiv e  
d isch a rg e  a n d  d is tr ib u tio n . A lso , th e  p re s s u re  in  m a n y  
p ub lic  w a te r  su p p lie s  to  s p r in k le r  sy s te m s m a y  b e m a te r ia lly  
reduced  b y  h o se  s tre a m s  f r o m  h y d ra n ts .  I n  su c h  c a se s , a 
co n n ec tio n  th ro u g h  w h ic h  th e  p u b lic  fire  d e p a r tm e n t  c a n  
p u m p  w a te r  in to  th e  s p r in k le r  sy s te m  p ro v id e s  an  im p o r ta n t  
au x ilia ry  s u p p ly . F i r e  d e p a r tm e n t  c o n n e c tio n s  a rc  th e re fo re  
a s ta n d a rd  p a r t  o f  s p r in k le r  sy s te m s.

F ire  d e p a r tm e n t  c o n n e c tio n s  sh o u ld  b e  o f  a p p ro v e d  ty p e , 
readily  ac cess ib le , a n d  p ro p e r ly  m a rk e d . E a c h  c o n n e c tio n  
should  b e  f itte d  w ith  a  c h e c k  v a lv e , b u t  n o t  w ith  a g a te  
valve. T h e re  sh o u ld  b e  a  p r o p e r  d ra in ,  a n d  a n  a p p ro v e d  d r ip

Pressure Junks

Hg. 14-4A . Fire fighters attaching liate lines to it fi- depart- 
m'nt (Siamese) connection supplying n sprinkler sys :m. The 
Ul'et shows typical Siamese connections for sprinkler systems 
‘‘“d standpipes. A check valve allows the use o f a single Itosc 
hue.

d ev ic e  b e tw e e n  th e  c h e c k  v a lv e  a n d  th e  o u ts id e  h o se  
c o u p lin g . F ig u re s  1 4 -4 A  a n d  14-4B  s h o w  th e  m a in  fe a tu re s  
o f  a  fire  d e p a r tm e n t c o n n e c tio n . O th e r  d e ta ils  o f  in s ta lla tio n  
a n d  p ip e  size  a r e  g iv en  in  N F P A  N o . 13, S ta n d a rd  fo r  th e  
In s ta lla tio n  o f  S p r in k le r  S y s te m s, h e re in a f te r  re fe r re d  to  in  
th is  c h a p te r  a s  th e  N F P A  S pi in k ie r  S ta n d a rd .

W h e re  a  s p r in k le r  sy s tem  h a s  a  sin g le  r ise r , th e  fire  
d e p a r tm e n t  c o n n e c tio n  sh o u ld  b e  a t ta c h e d  to  th e  sy stem  
sid e  o f  th e  c o n tro l lin g  g a te  v a lve  f o r  a  w et sy s te m , a n d  
b e tw ee n  th e  d ry -p ip c  v a lv e  a n d  th e  g a le  v a lv e  f o r  a  d ry  sy s­
te m . T h is  m a k e s  it p o ss ib le  to  p u m p  w a te r  in to  th e  sy s tem  
ev en  if  th e  g a te  val ve is c lo sed .

I f  th e re  a re  tw o  o r  m o re  s p r in k le r  sy stem  r is e rs  c o n ­
n e c te d  to  a  p u b lic  m a in , e a c h  sy s tem  m u s t h av e  i ts  o w n  fire
d e p a r tm e n t c o n n e c tio n . I f  m o re  th a n  o m  r ise r  is c o n n c ,____
to  a  y a rd  sy stem , th e  fire d e p a r tm e n t  c o n n e c tio n  sh o u ld  feed  
in to  th e  y a rd  sy s tem  o n  th e  su p p ly  s id e  o f  a ll r is e r  sh u to ff  
v a lv e s , an d  th e re  m u s t b e  a  c h e c k  v a lv e  in all o th e r  w a te r  
su p p ly  c o n n e c tio n s  in to  th e  y a rd  sy s tem  to  p re v e n t b ack flo w  
a n d  loss o f  w a te r  su p p lie d  th ro u g h  th e  fire  d e p a r tm e n t  c o n ­
n e c tio n . I f  o n e  r ise r  is sh u t off, th e  fire  d e p a r tm e n t c o n ­
n e c tio n  can  still su p p ly  all o th e r  r ise rs .

In  a n  e m e rg e n c y , a  fire  d e p a r tm e n t c a n  p u m p  w a te r  fro m  
p u b lic  h y d ra n ts  o r  o th e r  so u rc e s  o f  w a te r  in to  .. s p r in k le r  
sy s tem  th ro u g h  its h o se  a n d  a y a rd  h y d ra n t  o r  o th e r  h o se  
c o n n e c tio n  u s in g  a d o u b le  fe m a le  h o se  c o u p lin g , if  o th e r  
su p p ly  c o n n e c tio n s  h a v e  a  c h e c k  v a lv e  o r  a  g a te  v a lv e  th a t 
c a n  b e  c lo sed .

B. Water Supply Requirements
T h e  w a te r  su p p h  n e e d e d  fo r  s p r in k le r  sy s tem s ra ise s  

q u e s tio n s  th a t d e fy  specific a n sw e rs  e x c e p t w ith  sp r in k le r  
sy s tem s w h ere  it is p la n n e d  th a t  all sp r in k le rs  in th e  fire a re a  
will d is c h a rg e  w a te r . S u c h  sy s tem s in c lu d e  d e lu g e  a n d  w a te r  
sp ra y  sy stem s u tiliz in g  o p e n  s p r in k le rs  w h ere  th e  d esig n  
m u s t p ro v id e  w a te r  su p p ly  fo r  all th e  s p r in k le rs  in  a n y  lire  
a re a , sy stem s e m p lo y in g  c lo sed  a u to m a tic  s p r in k le rs  in 
h a z a rd o u s  a re a s  w h ere  th e  s im u lta n e o u s  o p e ra t io n  o f  all 
s p r in k le rs  is u su a lly  a s su m e d , a n d  m u ltip le  o p e n  s p r in k le r  
sy s te m s in a  sin g le  f ile  a re a  w h e re  o n e  o r  m o re  sy s te m s ca n  
h e  e x p e c te d  to  o p e ra te . W ith  su c h  s p r in k le r  sy stem s ( la rg e ly  
u sed  fo r  sp ecia l h a z a rd  s i tu a t io n s )  th e  w a te r  su p p ly  re q u ire ­
m e n t reso lv e s  itse lf  m a in ly  in to  a m a t te r  o f  h y d ra u lic  an d  
m a th e m a tic a l c a lc u la tio n s . T h e  a n sw e r  to  th e  w a te r  su p p ly  
re q u ire m e n t w ith  the m a jo r ity  o f  s p r in k le r  sy s te m s, ' ow -

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 14-42 through 14-48 14th edition 1976
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e v e r, is n o t  so  d efin ite . I f  a  w a te r  so u rc e  th a t  c o u ld  su p p ly  
a ll th e  s p r in k le rs  is a v a ilab le , th e re  w o u ld  b e  no  p ro b lem , 
b u t  su ch  a  w a te r  su p p ly  is se ld o m  p ra c tic a l e x c e p t in the 
c a se  o f  sm all sy stem s. T h e  w a te r  su p p ly  re q u ire m e n t fo r  
a n y  s p r in k le r  sy s tem  is d ire c tly  re la te d  to  th e  n u m b e r  o f 
s p r in k le rs  e x p e c te d  to  o p e ra te , b u t th is  d e p e n d s  o n  so  m any  
v a r ia b le s  a n d  u n c e r ta in  fu e l.trs  th a t  no  e x a c t m a th e m a tic a l 
s o lu tio n  is possib le .

T h e  N F P A  S p rin k le r  T a b le s  sh o w  th a t in  93 p e rc e n t o f  
a ll fires in sp r in k le re d  b u ild in g s , tw e n ty  o r  less sp r in k le rs  
o p e n e d . E x p e r ie n c e  sh ew s th a t  w ith  a d e q u a te  w a te r  su p p ly  
th e  p e rc e n ta g e  o f  u n sa tis fa c to ry  s p r in k le r  p e r fo rm a n c e  is 
e x tre m e ly  sm all. T h u s , w a te r  su p p ly  is a  s ig n if ican t p ro b le m , 
p a r tic u la r ly  w ith  la rg e  s p r in k le r  sy s tem s a n d  w ith  sy stem s 
p ro te c tin g  g re a te r  th a n  o rd in a ry  h a z a rd s .

T h e  a n sw e r  to  th e  w a te r  su p p ly  re q u ire m e n t fo r  a n y  p a r ­
t ic u la r  s p r in k le r  sy s tem  lies m a in ly  in  e x p e r ie n c e d  e n g in e e r­
in g  ju d g m e n t, b a se d  o n  c o n s id e ra tio n  o f  th e  fa c to rs  fo r  o r  
a g a in s t  s p r in k le r  c o n tro l. W h e re  th e  c o o lin g  e ffe c t fro m  
th e  w a te r  d is c h a rg e d  by  s p r in k le rs  is g re a te r  th a n  th e  h e a t 
l ib e ra te d  by th e  fire, th e  s p r in k le rs  c a n  g a in  c o n tro l. W h e n  
th e  rev erse  s itu a tio n  o c c u rs , as f ro m  a n  o v e r ta x e d  w a te r  
su p p ly , th e  sp r in k le rs  c a n n o t  c o n tro l  th e  fire  a n d  th e  
s p r in k le r  sy stem  m a y  fail. W h e re  all c o n d itio n s  a r c  fa v o r­
a b le , th e  c o n tro l o f  f i '-  h o u ld  b e  a c c o m p lish e d  by  th e  
o p e ra t io n  o f  o n ly  a  sm . n u m b e r  o f  s p r in k le rs . A s c o n ­
d it io n s  v a ry , h o w e v e r. d if fe re n t c lasses  o f  o c c u p a n c y , 
a re a s , a n d  ty p es  o f  b u i .J n g s ,  th e  n u m b e r  o f  sp r in k le rs  
e x p e c te d  to  o p e ra te  in  o rd e r  to  c o n tro l  a  fire  m a y  ra n g e  up  
to  p o ss ib ly  the to ta l n u m b e r  in  th e  a re a , a n d  th e  w a te r  
su p p ly  sh o u ld  be p ro v id e d  a c c o rd in g ly . (S e e  F ig . 1 4 - ID  fo r  
c u m u la tiv e  d a ta  f o r  th e  v a r io u s  n u m b e rs  o f  sp r in k le rs  o p ­
e ra tin g  in  fires.)

C. Influence of Various Factors on Water Supply 
Need

T h e  p r im a ry  fa c to rs  affec tin g  th e  n u m b e r  o f  sp r in k le rs  
w h ic h  m ig h t o p e n  in a  fire, a n d  th e re fo re  to  b e  co n s id e re d  
in  d e te rm in a tio n  o f  th e  w a te r  su p p ly  re q u ire m e n t, in c lu d e  
th e  fo llo w in g :

Hazard of Occupancy, Including Flash Fire Hazard and 
Potential Rate of Heat Liberation: T h is  is th e  m o s t im p o r­
t a n t  fa c to r , an d  o n e  in v o lv in g  e x p e r ie n c e d  ju d g m e n t to  
e v a lu a te . W h e re  th e  flash  fire  h a z a rd  is p re s e n t ,  it is u su a lly  
n e c e ssa ry  to  p ro v id e  w a te r  su ffic ien t f o r  th e  o p e ra tio n  o f  
a ll th e  sp r in k le rs  in a n y  in d iv id u a l fire a re a .

Initial Water Pressure: A t  a  p re s su re  o f  IS  psi, a s ta n ­
d a rd  sp r in k le r  w ill d is c h a rg e  a b o u t  2 2  g p m , o r  an  av e rag e  
o f  0 .1 7  g a l p er sq  f t p e r  m in  o n  an  a re a  o f  130 sq  f t. A t 
3 0  psi, th e  d is c h a rg e  is 33  g p m ; a t  5 0  psi, 41  g p m ; a n d  at 
h ig h e r  p re ssu res  th e  d is c h a rg e  is c o r re sp o n d in g ly  g re a te r , 
a lso  w ith  a  g re a te r  a re a  o f  c o v e rag e . W ith  a  g re a te r  d is ­
c h a rg e  a n d  g re a te r  a re a  o f  c o v e ra g e , th e re  is a b e t te r  c h a n c e  
o f  fire  c o n tro l w ith  a  sm all n u m b e r  o f  sp r in k le rs , a n d  less 
n e e d  fo r  la rg e  v o lu m es o f  w a te r  to  su p p ly  a  la rg e  n u m b e r  
o f  sp rin k le rs .

Obstructions tc Distribution of Water from Sprinklers, 
such as High-piled Stocks. Bale Tiering, Pallets, Racks, and 
Shelving: W ith  o b s tru c tio n , th e re  is less lik e lih o o d  th a t 
fire  w ill b e  c o n tro lle d  in  its in itia l s tag es , a n d  a  g re a te r  
c h a n c e  o f  o p en in g  a  la rg e  n u m b e r  o f  sp r in k le rs  n eed in g  
la rg e  w a te r  su p p lies .
High Ceilings and Draft Conditions: W ith  ce ilin g s  o f  u n ­

u su a l h e ig h t, th e re  is g re a te r  c h a n c e  th a t  d r a f ts  w ill c a r ry  
h e a t  aw ay  fro m  th e  sp r in k le rs  im m e d ia te ly  o v e r a  fire, 
re s u ltin g  n o t o n ly  in d e lay  in  th e  a p p lic a tio n  o f  w a te r  h u t 
a lso  in th e  o p en in g  o f  sp r in k le rs  re m o te  f ro m  th e  p la ce  o f  
o r ig in  o f  th e  lire. M o re  w a te r  is u su a lly  n e e d e d  u n d e r  su ch

co n d itio n s . T h e  sa m e  s itu a tio n  ex is ts  w h e re v e r  th e re  are 
d ra f ts ,  su c h  as in a re a s  o p en  to  th e  w e a th e r  on  th e  sides, 
w h ere  w in d s  can  d iv e r t h e a t f ro m  s p r in k le rs  o v e r  th e  fire.

Unprotected Vertical Openings: S p r in k le r  system s in 
m u ltis to ry  b u ild in g s a re  u su a lly  d esig n ed  on th e  assum ption  
th a t fire w ill he c o n tro lle d  o n  th e  f lo o r o f  o rig in . W here 
th e re  a re  u n p ro te c te d  o p e n in g s  u p  w h ich  h e a t an d  fire m ay 
sp re a d , it m ay  b e  e x p e c ted  th a t  m c .-c  s p r in k le rs  w ill open , 
p a r tic u la r ly  in  th e  ca se  o f  a  lire  o r ig in a tin g  n e a r  th e  v ertical 
o p e n in g . In  ca se  o f  h ig h  c jm b u s t ib i i /v ,  th e  in te rco n n ec ted  
floo rs m a y  n eed  to  be c o n s id e re d  as  o n e  fire  a rea . T his 
m e a n s  m o re  w a te r  a n d  la rg e r  p ip e  sizes  in  r ise rs  a n d  supp ly  
m a in .

Wet or Dry System: O w in g  to  th e  d e la y  d u e  to  ex h au s tin g  
a i r  f ro m  d ry -p ip e  sy stem s, m o re  s p r in k le rs  o p e n  o n  d ry- 
p ip e  sy stem s th a n  o n  w e t sy s tem s. T h is  m a y  c a ll  fo r  g re a te r  
w a te r  su p p lies .

Size of Undivided Areas: A  la rg e  u n d iv id e d  a re a  h a s  a 
g re a te r  n u m b e r  o f  s p r in k le rs , w ith  a  p o ss ib ility  o f  a  g re a te r  
m a x im u m  n u m b e r  o f  sp r in k le rs  o p e ra t in g , a n d  a  c o n se ­
q u e n tly  g re a te r  w a te r  d e m a n d  th a n  w ith  a  sm a ll a re a .

Configuration and Type of Ceiling Construction: T h e se  
in flu en ce  w a te r  d e m a n d , in c lu d in g  su c h  fa c to rs  as cu rta in  
b o a rd s , o r  b eam s a ffo rd in g  c u r ta in  b o a rd  e ffec ts  to  re ta rd  
fire  sp re a d , a n d  th e  p oss ib ility  th a t  lire  m a y  s p re a d  u n d e r  
a  c o m b u s tib le  ce ilin g  o u t o f  re a c h  o f  s p r in k le rs  o r  b u rn  
th ro u g h .
Extent of Coverage and F.xposures: A n y  fire  in  an  tin- 

s p r in k le re d  sp a c e  e x te n d in g  to  an  a re a  w ith  au to m atic  
sp r in k le rs  p laces an  a b n o rm a l d e m a n d  o n  th e  sp r in k le r  sys­
tem , a n d  re q u ire s  in c re a se d  w a te r  su p p lie s  fo r  effective 
fu n c tio n in g  o f  th e  sy stem .

T h e  p re c e d in g  fa c to rs  m u s t be c o n s id e re d  in d iv id u a lly  
a n d  co llec tiv e ly , a n d  it  is n o t fea s ib le  to  d e r iv e  a n y  g en e ra l 
fo rm u la  o r  s im p le  m e th o d  o f  a rr iv in g  a t  w a te r  su p p ly  re ­
q u ire m e n ts .

T h e re  a rc , h o w e v e r, c e r ta in  g en e ra l s ta te m e n ts  o n  this 
su b je c t th a t m ay  be m a d e . O n e  is th a t  a n y  s itu a tio n  m a y  be 
effec tive ly  p ro te c te d  w ith  m u c h  less w a te r  w h ere  th e  w a te r  
is ap p lie d  a u to m a tic a lly  r a th e r  th a n  m a n u a lly . A n o th e r  is 
th a t it  is g o o d  p ra c tic e  to  p ro v id e  m o re  w a te r , a t h ig h e r 
p re ssu re , th a n  w ill p ro b a b ly  b e  n e e d e d  to  ex tin g u ish  an y  fire. 
H o se  s tre a m s  m a y  b e  u sed  to  s u p p le m e n t sp rin k le rs , even 
w h en  n o t n ecessary , a n d  a n  a m p le  su p p ly  o f  w a te r  p ro v id es  
a m a rg in  o f  sa fe ty .

W ith  a  v ery  la rg e  fire  a re a  o f  low  to  m o d e ra te  h a z a rd  it 
is n o t  re a so n a b le  to  ex p e c t to  su p p ly  a ll sp r in k le rs  s im u l­
tan eo u sly . A c tu a lly , th e  p ip e  sizes a re  n o t  la rg e  e n o u g h  to 
d o  so , ex c e p t w h ere  v e ry  h ig h  su p p ly  p re ssu re s  c a n  p ro d u c e  
u h ig h  d isc h a rg e  ra te  f ro m  sp r in k le rs  n e a r  th e  so u rc e  o f  
su p p ly  a s  w ell as e ffec tiv e  d is c h a rg e  f ro m  th e  m o s t re m o te  
sp r in k le r . T h is  s i tu a tio n  is a g g ra v a te d  w h e re  sp r in k le r  
su p p ly  is f ro m  an  e n d  o r  s id e  o f  th e  sy stem . T h e  m ost 
effec tive  p ip in g  p a t te rn  ca lls  fo r  s p r in k le r  r is e rs  a t  th e  ce n te r .

T h e  m u n ag e rs  o f  la rg e  p ro p e r tie s  u n d e r  s p r in k le r  p ro ­
te c tio n  m a y , by “sh o p p in g ,"  se cu re  in s u ra n c e  co v e rag e  
p re d ic a te d  on  w a te r  su p p lie s  th a t  a rc  " sh a d e d "  f o r  eco n o m y . 
O b ta in in g  th e  d e s ire d  c o v e ra g e  d o e s  n o t m ean  th a t, 
m e asu red  in  te r m , o f  tru e  fire sa fe ty , th e  p ro p e r ty  is suffi­
c ie n tly  p ro te c te d . P ro p e r ty  o w n e rs  w h o  rea lize  th a t  an y  fire 
m a y  c a u se  in d ire c t losses f a r  b ey o n d  an y  in s u ra n c e  in­
d e m n ity  w ill c o n s id e r  fu ll p ro te c tio n  essen tia l.

D . W a t e r  S u p p l y  R e q u i r e m e n t s  f o r  P i p e  S c h e d u l e  
S p r i n k l e r  S y s t e m s

N o tw ith s ta n d in g  th e  g en e ra l p ro b le m s  in v o lv ed  in  a r ­
riv in g  at w a te r  su p p ly  re q u ire m e n ts , th e  h a z a rd  o f  o c c u ­
p an c y , b e in g  th e  fa c to r  o f  m a jo r  im p o r ta n c e , h as  m a d e  it

S o u r c e :  N a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n ;  F i r e  P r o t e c t i o n  H a n d b o o k ,

p p .  1 4 - 4 2  t h r o u g h  1 4 - 4 8  1 4 t h  e d i t i o n  1 9 7 6  
V - 4
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p ossib le  lo  es ta b lish  " G u id e s  to  W a te r  S u p p ly  R e q u ire m e n ts  
(nr S p r in k le r  S y s te m s"  u sin g  th is  f a c to r  as th e  p r im a ry  
c o n s id e ra tio n  w ith  la titu d e  a llo w ed  fo r  th e  c o n tr ib u tin g  
lac to rs .

T h e  e s ta b lish e d  "C iiiid e"  ta b le s  e o n la in e d  in  th e  N I-'l’A 
S p rin k le r  S ta n d a rd  d iv id e  h a z a rd s  o f  o c c u p a n c y , fo r  th e  
p u rp o se  o f  d e te rm in in g  w a te r  su p p lie s , in to  se v e ra l g ro u p s  
with sp ec ified  m in im u m  w a te r  su p p lie s  fo r  e a c h  g ro u p  (se c  
T ab le  1 4 -4 A ) .

W h e re  fire  p u m p s c o n tr ib u te  to  th e  w a te r  s u p p ly , s ta n d a rd  
sizes o f  p u m p s  s n r u ld  b e  u sed  w ith  a d e q u a te  r a te  o f  d is ­
ch arg e , a s  o u llin e c  in  S ec tio n  11 , C h a p te r  4 . A  su c tio n  
supp ly  fo r  th e  p u m p  sh o u ld  p re fe ra b ly  b e  la rg e  e n o u g h  fo r  
co n tin u o u s  o p e ra tio n , as  o u tl in e d  in  S ec tio n  11 , C h a p te r  4 .

W h e re  p re s su re  ta n k s  fu rn is h  th e  w a te r  s u p p ly , th e  p ro -  
vi>ions fo r  p re s su re  ta n k s  in S ec tio n  1 1 , C h a p te r  3 , sh o u ld  
be fo llo w ed .

W h e re  a  c o m b in a tio n  o f  d if fe re n t w a te r  su p p lie s  is p r o ­
vided in  th e  in te re s t  o f  re lia b ility , it  is g o o d  p ra c t ic e  to  h a v e  
the ra te  o f  su p p ly  fro m  e a c h  so u rc e  a t  le a s t e q u a l  to  th e  
m in im um  re q u ire m e n t  f o r  th e  sy stem .

T h e  " G u id e "  sh o u ld  b e  u sed  o n ly  w ith  e x p e r ie n c e d  ju d g ­
m ent, b u t  it  c a n  s c r 'c  f o r  a ll ca ses  q u a lify in g  in  th e  L ig h t 
H azard  a n d  O rd in a ry  H a z a rd , G ro u p s  I a n d  2 , o c c u p a n c y  
classifications w h ich  c o n s titu te  th e  la rg e r  p e rc e n ta g e  o f  
sp rink ler in s ta lla tio n s . T h e  o th e r  o c c u p a n c y  c la s s if ica tio n s  
usually inv o lv e  m o re  co m p lex  fa c to rs , a n d  th e re fo re  re q u ire  
special c o n s id e ra tio n .

O rd in n r .  H a z a rd ,  G ro u p  1, O c c u p a n c ie s

T he O i d i i u i y  H a z a rd , G r o u p  1 c la s s if ic a tio n  in c lu d e s  o c ­
c u p a n c ie s  w h e re  th e  c o m b u s tib il ity  o f  c o n te n ts  is g e n e ra lly  
low , s u c h  as  in g a u g e s ,  b a k e r ie s , la u n d r ie s , a n d  c a n n e r ie s , 
h u t is g re a te r  th a  i lo r  th e  L ig h t H a z a rd  c la s s if ica tio n . In  
th is  g ro u p  th e  w a te r  su p p ly  re q u ire m e n t m a y  h e  a s  lo w  as  
7 0 0  g p m  w h e re  sm all a re a s , n o n c o m b u s tib lc  c o n s tru c t io n ,  
a n d  v e ry  lim ite d  h a z a rd s  a rc  e n c o u n te re d ;  it  c a n  ra n g e  u p  
to  1 ,0 0 0  g p m  as  th ese  c o n d itio n s  b e c o m e  m o re  a d v e rse .

O rd in a ry  H a z a rd ,  G ro u p  2 , O c c u p a n c ie s

Light H a z a rd  O c c u p a n c ie s

E x am p les  o f  L ig h t H a z a rd  O c c u p a n c ie s  a rc  a p a r tm e n t  
buildings, d o rm ito r ie s , office b u ild in g s , s e a tin g  a re a s  o f  
res tau ran ts , a n d  h o sp ita ls . In  th e se  o c c u p a n c ie s  th e  p o te n ­
tial ra te  o f  h e a t  l ib e ra tio n  is low , a re a s  a rc  u su a lly  s u b ­
divided, a n d  a  sm a ll n u m b e r  o f  s p r in k le rs  sh o u ld  n o rm a lly  
control a n y  fire. U n d e r  th e se  c o n d itio n s , 5 0 0  g p m  sh o u ld  
generally  b e  su ffic ien t, w ith  a n  u p w a rd  ra n g e  to  7 5 0  g p m  
where c o n d itio n s  a re  less fa v o ra b le .

O rd in a ry  H a z a rd ,  G r o u p  2  c la ss if ica tio n  in c lu d e s  o c ­
c u p a n c ie s  su c h  a s  c lo th in g  fa c to r ie s , m e rc a n ti lc s , p h a r m a ­
c e u tic a l m a n u fa c tu r in g ,  a n d  sh o e  fa c to r ie s . W ith  th is  g ro u p  
th e  fe a tu re s  o f  c o m b u s tib il ity  o f  c o n te n ts , ce ilin g  h e ig h ts , 
a n d  o b s tru c t io n  a re  g e n e ra lly  u n fa v o ra b le ,  s e p a ra te ly  o r  
jo in tly , a n d  a s  in d ic a te d  th e  w a te r  su p p ly  re q u ire m e n ts  m a y  
ra n g e  a s  h ig h  a s  1 ,5 0 0  g p m . I t  w ill b e  n o te d , h o w e v e r , th a t  
a n  8 5 0  g p m  m in im u m  is re ta in e d  f o r  th is  g ro u p  a n d  tl  is, 
o f  c o u rs e , w o u ld  b e  a p p lic a b le  o n ly  u n d e r  v e ry  f a v o ra b le  
c o n d itio n s .

W a te r  su p p ly  re q u ire m e n ts  f o r  th e  th re e  c la sses  m e n ­
t io n e d , as  in all ca ses , ca ll f o r  a  c a re fu l  c o n s id e ra t io n  o f  all 
f a c to rs  c o n c e rn e d , but th e  fig u res  g iv en  in T a b le  1 4 -4 A  a rc  
o f  v a lu e  in p la c in g  lo w e r  an d  u p p e r  lim its  fo r  th e  c la sses  
c o n c e rn e d . W h ile  il is n e v e r  a d v isa b le  to  p ro v id e  less th a n  
th e  lo w e r  lim it in d ic a te d , th e  u p p e r  lim it w ill u su a lly  h e 
su ffic ien t fo r  all s i tu a tio n s  w ith in  th e  g ro u p  c la s s if ic a tio n .

O rd in a ry  H a z a rd ,  G ro u p  3 , O c c u p a n c ie s

O rd in a ry  H a z a rd , G ro u p  3 , c o n s is ts  o f  o c c u p a n c ie s  w h e re  
s ta n d a rd  s p r in k le r  sp a c in g  a n d  p ip e  sc h e d u le s  a r e  c o n s id e re d  
s a tis fa c to ry , b u t  w h e re  m o re  th a n  o rd in a ry  w a te r  su p p lie s  
a r e  a d v isab le . T h is  g ro u p  in c lu d e s  c e r ta in  w o o d w o rk e rs  a n d  
o th e r  o c c u p a n c ie s  su c h  a s  f lo u r a n d  fe e d  m ills , p a p e r  m ills , 
p ie rs  a n d  w h a rv e s , a n d  t i r e  s to ra g e .

Table 14-4A. Guide to Water Supply Requirements for Pipe Schedule Sprinkler 
Systems

Occupancy
Classification

Residual Pressure 
Required 

(See Note 1)

Acceptable Flow 
at Base of Riser 
(See Note 2)

Duration in Minutes 
(See Note 4 )

Light Hazard 15 psi 500-750 gpm (See Note 3) 30-80

Ordinary Hczard (Group 1) 15 psi or higher 700-1000 gpm GO-90

Ordinary Hazard (Group 2) 15 psi or higher 850-1500 gpm G0-90

Ordinary Hazard (Group 3) 

Warehouses

High-Rise Buildings

Extra Hazard

Pressure and flow requirements (or sprinklers and hose streams 
to be detnrmincd by authority having jurisdiction.
Pressure and How requirements for sprinklers and hose streams 
to be determined by authority having jurisdiction. Also see 
Chapter 7 of NFPA 13. NFPA 231. and NFPA 231 C. 
Pressure and flow requirements for sprinklers and hose streams 
to be determined by authority having juiisdiction. Also see 
Chapter F> of NFPA 13.
Pressure and (low requirements tor sprinklers and hose streams 
to be determined by authority having jurisdiction.

e o - 1 20

NOTES:
1. The pressure required at the base of the sprinkler tiscr(s) is defined as the residual pressure required at the 

elevation ot the highest sprinkler plus Ihc pmcsure required lo reach this elevation.
2. The lower figure is the minimum (low including hose streams ordinarily acceptable (or pipe schedule sprinkler 

systems The higher tlow should nounally sullicc lor all cases under each group.
3. The requirement may bo reduced to 250 gpm it building area is limited by size or compailmeiitstion or if 

building (including root) is noncombustiblc construction.
A. The lower durotion figure is uidmarily acceptable whore remote station water-(low elaim service or equivalent 

is provided. The higher duration figure should normally sutlice tor all cases under each group.

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 14-42 through 14-48 14th ^di^tion 1976 ______________________
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E x tr a  H a z a rd  O c c u p a n c ie s

E x tra  H a z a rd  o c c u p a n c ic  .on sist o f  p ro p e r tie s  w h ere  
flash  fires o p e n in g  a ll th e  s p r in k le rs  in  a  fire  a re a  a re  p ro b ­
a b le , a n d  ca ll fo r  c lo se  s p r in k le r  sp a c in g  a n d  la rg e r  p ipe 
s izes. S u c h  o c c u p a n c ie s  in c lu d e  ex p lo siv es  m a n u fa c tu r in g , 
e x tr a  h a z a rd  ch e m ic a l w o rk s , p y ro x y lin  p la s tic  m a n u fa c tu r ­
in g , c o t to n  p ic k in g  a n d  o p e n in g  o p e ra tio n s , a n d  o th e r  
o c c u p a n c ie s  w ith  a  flash  fire h a z a rd .

I t  is n o t p ossib le  to  lay  d o w n  a n y  g e n e ra l  ru le s  f o r  th ese  
la s t  tw o  g ro u p s , a n d  th e ir  w a te r  su p p ly  n e e d s  c a n  b e 
e v a lu a te d  o n ly  o n  a n  in d iv id u a l basis  b y  e n g in e e rs  w ith  
b ro a d  b a c k g ro u n d  e x p e rie n c e . F o r  th is  re a so n , th e  N F P A  
S p r in k le r  S ta n d a rd  re fe rs  to  d e te rm in a t io n  b y  th e  a u th o r i ty  
h a v in g  ju r is d ic tio n  as  th e  o n ly  p o ss ib le  a n sw e r  to  th e  p ro b ­
le m . I t  is in  su ch  o c c u p a n c ie s  th a t  h y d ra u lic  c a lc u la tio n s  a re  
m o s t o f te n  n eed ed  to  d e te rm in e  w a te r  su p p lie s .

In  a n y  tr e a tm e n t  o f  h a z a rd s  by  g e n e ra l g ro u p s  o f  o c c u ­
p a n c y , it  m u s t b e  n o te d  th a t  in d iv id u a l p ro p e r tie s  d iffe r 
m u rk e d ly , an d  th u t  b u ild in g s  o f  th e  s a m e  n o m in a l o c c u ­
p a n c y  c la ss ifica tio n  m ay  sh o w  w id e ly  d if fe re n t in d iv id u a l 
h a z a rd s  w h ic h  sh o u ld  be c o n s id e re d  in  a n y  d e te rm in a tio n  
o f  w a te r  su p p ly .

E. W ater Su p p ly  R eq u irem en ts for H o se  Stream  

Protection

T h e  v a lu e s  g iv en  in  T a b le  14-4A  in c lu d e  h ose  s tre a m  
re q u ire m e n ts . In  c o n s id e r in g  w a te r  re q u ire m e n ts  fo r  h o se  
s tre a m s , it  sh o u ld  be re a liz e d  th a t  if  sp r in k le rs  p e r fo rm  
effe c tiv e ly  little  h o se  s tre a m  a s s is ta n c e  is re q u ire d . A lth o u g h  
th is  is g e n e ra lly  th e  case , a  re a lis t ic  v ie w p o in t m u s t  b e  ta k e n  
o f  p o ss ib le  co n tin g e n c ie s  a n d  th e  a m o u n t  o f  w a te r  th a t  
m ig h t  b e  n e e d e d  f o r  h ose  s tre a m  p ro te c tio n  u n d e r  ad v e rse  
c o n d itio n s .

I n  e v a lu a tin g  h o se  s tre a m  re q u ire m e n ts , p oss ib ilities  
sh o u ld  b e  c o n s id e re d  su c h  a s  th e  a m o u n t  o f  w a te r  n ece ssa ry  
f o r  final e x tin g u ish m e n t o r  c le a n -u p  o p e ra tio n s , o r  in  th e  
e v e n t th a t s p r in k le rs  a re  re ta rd in g  fire sp re a d  b u t a r c  n o t 
fu lly  e ffe c tiv e  in g a in in g  c o n tro l  a n d  e x tin g u ish m e n t.

F. W ater S u p p ly  Req u irem en ts for H yd rau lically  

D esigned S p rin k le r S y ste m s

A  tire  p ro te c tio n  e n g in e e r  p la n n in g  n ew  w a te r  su p p lie s  o r 
e v a lu a tin g  ex is tin g  su p p lie s  fo r  s p r in k le r  sy s tem s m u st h ave  
so m e  in fo rm a tio n  re g a rd in g  th e  h y d ra u lic  b e h a v io r o f  
sp r in k le r  p ip in g  system s.

H y d ra u lic  C a lc u la tio n s
A  h y d ra u lic a lly  d e s ig n e d  s p r in k le r  sy stem  is  o n e  in  w h ich  

p ip e  sizes a r e  se le c te d  o n  a  p re ssu re  loss b asis  to  p ro v id e  a 
p re sc r ib e d  d en s ity  (g a llo n s  p e r  m in u te  p e r  sq u a re  fo o t)  
d is tr ib u te d  w ith  a  re a so n a b le  d e g re e  o f  u n ifo rm ity  o v e r  a 
sp ec ified  n re a . T h is  p e rm its  th e  se le c tio n  o f  p ip e  sizes in 
a c c o rd a n c e  w ith  th e  c h a ra c te r is tic s  o f  th e  w a te r  su p p ly  
av a ila b le . T h e  s tip u la te d  d e s ig n  d e n s ity  a n d  a re a  o f  a p ­
p lic a tio n  w ill v a ry  w ith  o c c u p a n c y  h a z a rd .

T a b ic  14-4B  is u sed  to  d e l " -m in e  d e n s ity , n re a  o f  s p r in k ­
le r  o p e ra tio n , an d  w a te r  su p p ly  re q u ire m e n ts  fo r  h y d ra u ­
lica lly  d es ig n ed  s p r in k le r  sy stem s. S y s te m s m u st be 
c a lc u la te d  to  sa tis fy  a sin g le  p o in t o n  th e  a p p ro p r ia te  d esig n  
c u rv e , a n d  in te r io r  p ip ing  m u s t h e  b ased  o n  th is d esign  
p o in t. It is no t n ece ssa ry  to  m ee t a ll p o in ts  o n  th e  se le c ted  
c u rv e . T o ta l  w a te r  su p p ly  av a ila b le  to  ih c  sy s te m  a t th e  base 
o f  th e  r ise r  at th e  re s id u a l p re ssu re  re q u ire d  b y  th e  d esig n  
m u s t b e  n o t less th a n  sh o w n  in T a b le  14-4B : th is  to ta l w a te r  
su p p ly  n eed  n o t be c a lc u la te d  th ro u g h  th e  o v e rh e a d  p ip in g .

Table 14-4B. Density, Area of Sprinkler Opera- 
tion, and Water Supply Requirements for 

Hydraulically Designed Sprinkler Systems
Minimum Water Supplies

Hazard
Classification

Sprinklers
GPM

Combined 
Inside £r Outside 

Hose— GPM

Duration
in

Minutes
Light 150 100 30
Ord.— Gp. 1 400 250 *60-90
Ord.— Gp! 2 600 250 *60-90
Ord.— Gp. 3 750 500 *G0—120

NOTES: The lower duration figure is ordinarily acceotable wntre 
remote station water-flow alarm service or equivalent is provided.

5 0 0 0
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<KBUi
a.O
<rui
£  3 0 0 0
z
E
a.
tn
u.o
<UI
< 2000
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NOTES:
For dry syslums increase area of sprinkler operation by 30 percent.
For combustible construction with v/et or dry system* the minimum 

mou of application is 3.000 sq It
For hazard classifications other than those indicated see appropnete 

Nfl'A Standards (or design criteria.
Calculations shall I j * ucd upon the area ol sprinkler operation 

suleetud Itorn T.’iblu 14 or upun dm aru.-i o( the largest room being 
cansideiert. whicliovei i» smaller. Such rooms must be enclosed by 
construction having a luc resistance rating at least equal to the water 
supply dotation indicated in Table 14-46. and wall openings must be 
protected n  an approved manner. For areas of sprinkler operation less 
than 1.600 sq It. the density lor 1.500 sq ft is used.

T h e  sa m e  h a z a rd  o c c u p a n c y  c la ss ifica tio n s  ap p ly  to 
h y d ra u lic a lly  d esig n ed  s p r in k le r  sy s tem s a s  a p p ly  to  pipe 
sc h e d u le  s p r in k le r  sy stem s as m e n tio n e d  in  P a r t  D  o f  this 
C h a p te r . T h e  re c o m m e n d e d  w a te r  su p p ly  figu res a re , h ow ­
ev er, so m e w h a t lo w er d u e  to  th e  g re a te r  effic iency  o f  a  ca l­
c u la te d  sy stem .

T h e  w a te r  a llo w an ces  fo r  in s id e  h o se  a n d  fo r  o u tsid e  
h y d ra n ts  m a y  b e  c o m b in e d  a n d  ad d e d  to  th e  sy stem  re q u ire ­
m e n t a t  th e  sy stem  c o n n e c tio n  to  th e  u n d e rg ro u n d  m ain . 
T h e  to ta l w a te r  re q u ire m e n t m u s t b e  c a lc u la te d  th ro u g h  the 
u n d e rg ro u n d  m a in  lo  th e  p o in t o f  su p p ly .

W ith  d e lu g e  sy stem s an d  w a te r  sp ra y  sy stem s having  
o p e n  o rifices, c a lc u la tio n s  a rc  essen tia l. (S e e  N F P A  N o . 15. 
S ta n d a rd  fo r  W a te r S p ra y  F ix e d  S y s te m s.)  A u to m atic  
sp r in k le r  sy stem s p ro te c tin g  h igh  p iled  s to ra g e  s itua tio n s 
re q u ire  a  sp ecific  w a te r  d en s ity  fo r  fire c o n tro l.  (S e e  N F P A  
N o. 2 3 1 , S ta n d a rd  fo r  In d o o r  S to ra g e , a n d  N F P A  N o. 
2 3 1 C , S ta n d a rd  fo r  R ack  S io ra g c  o f  M a te r ia ls .)  H y d rau -

DENSITY —GPM/SO FT

Source: National Fire Protection Association; Fire Protection Handbook.,
pp. 14-42 through 14-48 14th edition 1976
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liciilly cn lcu litied  sy s tem s c a n , h o w e v e r, Itc u sed  I'm- all typ es 
o f  o c c u p a n c ie s .

M e th o d , o f  m a k in g  llow  c a lc u la tio n s  lo r  s p u n k ie r  sy s ­
tem s a te  g iv en  in the fo llo w in g : ( I  ) th e  N F I 'A  S p rin k le r  
S ta n d a rd , ( 2 )  N F P A  N o . 15, S ta n d a rd  fo r  W a te r  S p ra y  
S ystem s fo r F ir e  P io tc c lio n , ( 3 )  "Automatic" Sprinkler 

H ydraulic Data p u b lish e d  b y  “ A u to m a tic "  S p r in k le r  C o rp . 
o f A m e r ic a ,1 ( 4 )  F a c to ry  M u tu a l C o rp o ra t io n ’s Handbook 
o! Industrial Loss Prevention,2 a n d  ( 5 )  an  a d d re s s  " W a te r  
F low  C h a ra c te r is t ic s  o f  S p r in k le r  S y s te m s"  r c p c 't c d  in  th e  
P ro ceed in g s o f  th e  5 8 th  A n n u a l M e e tin g  o f  th e  N F P A .3

T h e  d esig n  a r e a  fo r  th e  sy s te m  is th e  h y d ra u lic a lly  m o st 
rem o te  a re a , a n d  u su a lly  in c lu d e s  sp r in k le rs  o n  b o th  sid es 
of the c ro ss  m a in .  E a c h  sp r in k le r  in  th e  d esig n  a re a  m u s t 
c’is c h irg e  a t  a  flow  r a te  a t  least e q u a l to  th e  s tip u la te d  
m in im u m  w a te r  a p p lic a tio n  ra te  ( d e n s i ty ) .  B eg in  c a lc u la -  
lions a t  th e  s p r in k le r  h y d ra u lic a lly  f a r th e s t  f ro m  th e  su p p ly  
co n n ec tio n . W ith  c o m m o n  sy s tem  c o n fig u ra tio n s  th is  w ill 
be th e  e n d  s p r in k le r  o n  th e  en d  b ra n c h  line . T h e  m in im u m  
o p e ra tin g  p re s s u re  fo r  a n y  s p r in k le r  m u s t n o t b e  less th a n  
7 psi.

The M o s t R e m o te  S p r in k le r
A ssum in g  a  m in im u m  p re ssu re  o f  10 psi a t  th e  m o st re m o te  

sprink ler a n d  a d isch a rg e  coefficien t o f  0 .75 fo r  a  s ta n d a rd  
1-in. o rifice  s p r in k le r  ( th e  co c llic ien t v a rie s—0 .7 8  is used  
elsew here in th is  Handbook), w e will h av e  a  d isch a rg e  o f
17.7 gpm  c a lc u la te d  f ro m  th e  fo rm u la  Q - 29.8 c d 7\IP  (see 
Sec. I I ,  C h a p . 6), u sed  in  c a lc u la tin g  Hows th ro u g h  orifices 
and sh o r t  lu b e s . T h e  v a lu e  fo r  29.83 cd* in th is  in s ta n c e  is 
S.6. a figu re c o m m o n ly  u sed  a s  th e  sp rin k le r  d isch a rg e  c o n ­
stant K  in  th e  sim plified  fo rm u la  Q  -  K\l>. V e lo city  p re s ­
sure is n o t  a  f a c to r  a t  th e  m o re  re m o te  sp rin k le r , b u t it is 
considered  a t  a ll th e  o th e r  sp rin k le rs  in  th e  ex am p le  th a t 
follows. S o m e  o rg a n iz a tio n s  ig n o re  v e lo c ity  p re ssu re  in th e ir  
ca lculations. T h e  e r ro r  in tro d u c e d  is o n  th e  sa fe  side. N F P A  
No. 15, S ta n d a rd  fo r  W a te r  S p ra y  F ix ed  S ystem s, re c o m ­
mends c o n s id e r in g  v e loc ity  o n ly  w h en  it is m o re  th a n  5 p e r­
cent o f  th e  to ta l  p re ssu re .

A ssum in g  sp r in k le rs  10 ft a p a r t  o n  b ran c h  lines, w ith  th e  
end sec tio n  o f  p ip e  1 in . n o m in a l d ia m e te r , th e  fr ic tio n  loss 
»t 17.7 g pm  flow , w ith  a  H a z e n  a n d  W illiam s fo rm u la  c o ­
efficient o f  120 (v alue  fo r  b la ck  stee l p ip e) will b e  1,0 psi 
(see F ig , 11-6L  in  Sec. 1 1, C h a p . 6  a n d  ch an g e  fric tio n  loss 
vilu  s in th a t  g ra p h , w h ich  a rc  b ased  o n  C  =  100, to  v alues 
bused o n  C  =  120 by m u ltip ly in g  by 0 .714).

Second S p r in k le r  f ro m  th e  E n d
The to ta l p re ssu re  a t  th e  se co n d  s p r in k le r  will be 10.0 +  

1*0 =  11.0 psi. O f  th is , v e lo c ity  p re ssu re  b ased  o n  a  flow  o f
17.7 gpm  w ill b e  0 .3  psi (see F ig . 11-6A , Sec. I I ,  C h ap . 6). 
The n orm al p re s su re  (p re ssu re  a c tin g  p e rp e n d ic u la r  to  th e  
pipe wall) a c tin g  o n  th e  se co n d  sp rin k le r  is the to ta l  p ressu re  
of 11.0 psi less th e  v eloc ity  p re ssu re  o f  0 .3  o r  10.7 psi. O n  all 
•prinklers ex cep t th e  e n d  sp r in k le r , o n ly  n o m ia l p re ssu re  is 
considered a s  a c tin g  on  th e  sp rin k le rs .

The d isch a rg e  fro m  th e  se co n d  sp rin k le r , a t  a  p re ssu re  o f  
*°-7 psi, will b e  18.3 g pm .

The p ipe b e tw ee n  th e  se c o n d  a n d  th ird  sp rin k le r , a lso  I in. 
d^m cier, 10 ft long , a n d  w ith  a  flow  o f  17.7 -t- 18.3 

6pm , will h a v e  a fr ic tio n  lo ss  o f  3.8 psi, a n d  a  velocity  
Pressure o f  1.2 psi. T o ta l  p re ssu re  a t tiic  th ird  sp rin k le r 
*Mwls 10.7 +  3 .8  +  1.2 o r  15.7 psi.

S p r in k le rs  o n  a  B ra n c h  L in e
Up to  th is  p o in t,  v e loc ity  p re ssu re  lias  been b ased  o n  flow 

downstream  fro m  th e  sp r in k le r  being  c o n s id e re d ; th is  h as

been  e o n liim c d  by te s ts .3 It lias  a lso  been sh o w n  by th o se  
le s ls  th a t b ey o n d  th e  se co n d  sp r in k le r  v elocity  p re ssu re  
sh o u ld  be lig u icd  f io in  th e  llow  o n  th e  u p s l ic a n i  s id e  o f  th e  
sp r in k le r  b e ing  c o n s id e ic d . T h is  is d o n e  by tr ia l  a n d  e r ro r ,  
a s su m in g  a  llow  fro m  th e  sp rin k le r , c a lc u la tin g  th e  v e lo c ity  
p re ssu re  f ro m  th e  lo ta l  flow , d e te rm in in g  a  n o rm a l p re ssu re , 
a n d  c a lc u la tin g  a  flow  fro m  th e  n o rm a l p ressu re . I f  th e  c a l­
cu la te d  flow  is n o t rea so n ab ly  c lo se  to  th e  a s su m e d  flow , 
a s su m e  a  d ifferen t flow  a n d  re p e a t th e  p ro c e d u re  u n til  th e  
tw o  a r c  c lose.

A ssu m e  a  flow  fro m  th e  th ird  sp r in k le r  o f  19.0 g p m , a n d  
a lso  a s su m e  th a t  th e  p ip e  b e tw een  th e  th ird  a n d  fo u r th  
s p r in k le r  is l j  in . T o ta l  flow  is 36.0  +  19.0 =  55.0  g p m . 
V e lo city  p re ssu re  is 0 .9  p si a n d  n o rm a l p re s su re  a t  th e  th ird  
sp r in k le : is th e re fo re  15.7 -  0 .9  o r  14.8 psi. C o rre c te d  flow  
th e n  b eco m es 2 1 .6  g p m , w h ich  is n o t  c lo se  e n o u g h  to  th e  
19 g p m  a ssu m e d . T ry  a n  a ssu m ed  flow  o f  21.4  g p m . V e lo c ity  
p re s su re  a t  57.4  g p m  is 1 .0 ; n o rm a l p re s su re  is 14.7 p si a n d  th e  
n ew  c o rre c le d  flow  is 21.5  g pm . T o ta l flow  a t  th e  th i rd  h e a d  
th e n  b eco m es 36.0  +  21.5 =  57.5  g pm . T h e  c a lc u la tin g  
p ro c e d u re  fo r  th e  o th e r  sp rin k le rs  o n  th e  b ra n c h  lin e  is th e  
sa m e  a s  fo r  th e  th ird  sp rin k le r .

A t th is  p o in t it  w ill b e  seen  th a t  w e h av e  ex ceeded  th e  
15 psi m in im u m  r ise r  p re ssu re , u n less, a s  is q u ite  p ro b a b le , th e  
p re ssu re  w ith  57.5 g pm  flow  is su b s ta n tia lly  h ig h e r  th a n  th a t  
w ith  500  g pm  flow . W h tlh c r  o r  n o t  th e  p re ssu re  w ith  57.5 
g pm  flow  is h ig h e r th a n  15 psi d e p e n d s  o n  th e  c h a ra c te r is tic s  
o f  th e  w a te r  su p p ly . H o w ev er, in  an y  c a se  it a p jre a rs  th a t  
w ith  n o t  m a n y  m o re  sp r in k le rs  o p e n  th e  p re ssu re  a t  th e  m o s t 
re m o te  sp r in k le r  will b e  less th a n  th e  10 p si se le c ted  in  th is  
ex am p le .

B ra n c h  L in e s , C ro ss  M a in s , R ise rs , a n d  F itt in g s
Cross Main Pressure at the Branch Line Connection: 

T h is  is th e  n o rm a l p re s su re  a t th e  n e a re s t o p c .i s p r in k le r  
in c re a se d  by  th e  fr ic tio n  loss a n d  th e  v e lo c ity  p re s su re  in  
th e  in te rv e n in g  p ip e . If  th e  b ra n c h  lin e  is fed  th ro u g h  a  te e  
a n d  n ip p le , a d d it io n a l  f r ic t io n  loss a llo w a n c e s  m u s t b e  m a d e  
ex c e p t th a t  th e  f r ic tio n  loss in n ip p le s  less th a n  6 in . lo n g  
is c u s to m a r ily  n eg le c ted .
Tteo Branches in One Line of Sprinklers: T h e se  m a y  h a v e  

th e  s a m e  o r  d if fe re n t n u m b e rs  o f  s p r in k le rs . T h e  p re ssu re  a t  
th e  e n tr a n c e  to  th e  tw o  b ra n c h e s  w ill a lw u y s h e  th e  sa m e . 
T h e  c o m p u ta tio n s  s ta r l in g  a t  th e  e n d  s p r in k le rs  w ill b e  
d u p lic a te d  fo r  th e  n u m b e r  o f  o p e n  s p r in k le rs .

A fte r  th e  d isc h a rg e  f ro m  an y  n u m b e r  o f  sp r in k le rs  o n  a  
b ra n c h  line  h as  been  c o m p u te d  a n d  th e  p re ssu re  lo  p ro d u c e  
th e  flow  h as  b een  d e te rm in e d , th e  e n tire  b ra n c h  line  c a n  b e  
c o n s id e re d  to  h a v e  th e  d isc h a rg e  c h a ra c te r is tic s  o f  a  sin g le  
o rifice  a n d  th e  d isc h a rg e  c o n s ta n t K  in th e  fo rm u la  Q - K\lp c a n  he d e te rm in e d , P b eing  th e  n e t p re s su re  w h ere  
flow s a r c  ta k e n  f ro m  tees in  th e  c ro ss  m a in .
Branches on  Opposite Sides of u Cross Main: T h e s e  

b ra n c h e s  m a y  h a v e  d iffe re n t n u m b e rs  o f  s p r in k le rs  o p e n , in  
w h ich  e a se  th e  c ro ss  m a in  p re ssu re  m u s t b e  th e  h ig h e r  o f  th e  
tw o  c o m p u te d  v a lu e s . T h is  in c reases  th e  d is c h a rg e  f ro m  th e  
b ra n c h  g iv in g  th e  lo w er c o m p u te d  p re s su re , a n d  ih e  a c tu a l 
d is c h a rg e  m u st be c a lc u la te d  fo r  th e  h ig h e r  p re ssu re  u s in g  
th e  e q u a tio n :

G, /5 
Qi -

in w h ich  Pi is ta k e n  as  th e  h ig h e r p re ssu re , Q 2 th e  c o r re ­
sp o n d in g  in c reased  d isc h a rg e  to  be d e te rm in e d , a n d  P ,  a n d  
0 ,  th e  p re ssu re  a n d  c o rre sp o n d in g  d isch a rg e  fro m  th e  b ra n c h  
re q u irin g  o n ly  th e  low er p ressu re .

A fter th e  a p p ro p r ia te  in c reased  d isc h a rg e  h a s  b e e n -d e te r-

S o u r c e :  N a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n ;  F i r e  P r o t e c t i o n  H a n d b o o k ,
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F/«. 14AC. A flow curve for a side-central feed to sprinklers 
on a system having six sprinklers on each branch line is shown 
on the above graph. Below Is the pattern of sprinklers opening 
on a side-central feed system. (F ac io ry  M utual System )

W h e re  th e re  a re  d iffe ren ces  in e lev a tio n , these  m ust bL- 
a llo w ed  fo r  o n  th e  basis th a t  ea ch  fo o t o f  he igh t represents 
0 .4 3 4  psi. In  m u ltis to ry  b u ild in g s , th is m a y  be a  substantial 
fa c to r .

F eed  m a in s , c ro ss  m a in s , an d  b ru n ch  lines w ith in  the 
sa m e  sy stem  m ay  b e  loo p ed  o r  g rid d ed  to  d iv id e  th e  total 
w a te r  flow ing  to  th e  d esign  a re a .

S p r in k le r  S y s tem  W ater-flo w  C u rv es
T o  av o iil re p e titio n  o f  la b o rio u s  c o m p u ta tio n  o f  w ater 

flow s a n d  p ressu res  w h en  su ch  in fo rm a tio n  is n eed ed  in 
eases  in v o lv in g  s ta n d a rd  sp r in k le r , sp ra y , o r  o p en  head 
sy stem s, it  is p o ss ib le  to  p re p a re  d ia g ra m s  o r  "w ater-llow  
c u rv e s"  fro m  w h ich  r ise r  p re ssu res  an d  c o rre sp o n d in g  total 
sp r in k le r  flow s m a y  be d e te rm in e d  fo r  d iffe ren t n um bers 
o f  o p e n e d  sp r in k le rs . O n e  su ch  se rie s  o f  c u rv e s , as developed  
by  th e  F a c to ry  M u tu a l E n g in e e r in g  C o rp o ra tio n , a n d  the 
p ip in g  a r ra n g e m e n t a n d  a ssu m ed  p a tte rn  c f  o p e n e d  sp rin k ­
lers is sh o w n  in  F ig u re  I4 -4 C .

SI U nits

T h e  fo llo w in g  co n v e rs io n  fa c to rs  a re  g iv en  as  a  con­
v en ie n ce  in  c o n v e n in g  to  SI u n its  th e  E n g lish  u n its  used in 
th is  c h a p te r .

1 f t2 =  0 .0 9 2 9  m 1 
1 in . =  2 5 .4 0 0  m m  
1 f t  =  0 .3 0 5  m  
1 psi =  6 .8 9 5  k P a  
1 g p m  — 3 .7 8 5  l i tr c /m in

m in ed , th e  tw o  ra le s  o f  flow  can  b e co m b in e d  a n d  K  fo r th e  
c o m b in e d  b ra n c h e s  ca lc u la te d .

W hen  sp rin k le rs  o n  th e  se c o n d  b ran c h  line a re  assu m ed  to  
h av e  o p e n e d , s ta r t in g  a t  th e  c ro ss  m a in  sp rin k le r , th e  o p en ed  
sp r in k le r  m o st re m o te  fro m  th e  c ro ss  m a in  is co n s id ered  
a s  th e  en d  h ead  in th e  b ra n c h  line c o m p u ta tio n , th e  next 
o p en ed  is th e  se co n d , e tc .,  reg a rd le ss  o f  n o n o p e ra tin g  sp rin k ­
lers on  th e  o u te r  cu d  o f  th e  b ran c h .

Cross Main Pressures: C ro ss  m a in  p re ssu re s  a r c  c a lc u ­
la ted  by  th e  sa m e  p ro c e d u re  as  u sed  fo r  sp r in k le rs  on  a 
sin g le  b ra n c h  line , e x c e p t th a t it is n o t n ece ssa ry  to  use th e  
tr ia l a n d  erTor p ro c e d u re  f o r  th e  th ;rd  a n d  a d d itio n a l b ra n c h  
lines s in ce  th e  effec t o f  c h a n g e  in  v e lo c ity  p re s su re  w ith  
flow s p assin g  th ro u g h  tees  in th e  c ro ss  m a in  is u sua lly  
n eg lig ib le . T h e  n e t h e a d  p ro d u c in g  th e  flow  in su ccessiv e  
b ra n c h  lin es  is ta k e n  a s  th e  n o rm a l p re ssu re  a t  th e  en d  
b ra n c h  lin e  in c re a se d  by  th e  fr ic tio n  loss in  th e  p ip e  b etw een  
th e  b ra n c h e s .

Fixer Pressure: R ise r  p re s su re  is ta k e n  a s  th e  n o rm a l p re s ­
s u re  a t  th e  n e a re s t  f low in g  b ra n c h  in c re a se d  by  th e  to ta l 
fr ic tio n  loss b e tw e e n  th is  b ra n c h  a n d  th e  r ise r  a n d  by th e  
v e lo c ity  p re ssu re  in  th e  c ro ss  m a in  a t  th e  r ise r  c o n n e c tio n .

Friction Loss in Fittings: T h is  is g e n e ra lly  in c lu d ed  in 
c a lc u la tio n s  o n ly  w h en  th e  fittin g  inv o lv es a c h u n g e  in 
d ire c tio n  o f  flow. A n  e x c e p tio n  to  th is  is th e  fittin g  im ­
m e d ia te ly  p re c e d in g  th e  sp r in k le r .

F r ic tio n  loss in  c o n tro l,  g a te  a n d  ch eck  valves, s tra in e rs , 
m e te rs , a n d  s im ila r  d ev ic es  is a lw a y s  in c lu d ed .

T h e  fr ic tio n  loss in p ip in g  b e tw ee n  th e  so u rc e  o f  su p p ly  
a n d  th e  o p e n e d  s p r in k le rs  m u s t o b v io u s ly  be in c lu d ed  in nil 
ca lc u la tio n s .
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PART VI

S T A T I S T I C S

METERS ARE AVAILABLE WHICH CAN MEASURE WATER 
CONSUMED FOR FIRE PROTECTION AND CITIES WHICH HAVE 

UTILIZED METERS FOR DETERMINING PRIVATE FIRE PROTECTION CHARGES



S o u r c e :

H. M eters for F ire  C o n n ectio n s

F ire  flow  m e te rs  a r c  d ev ic es  c a p a b le  o f  m e a s u r in g  sm a ll 
a n d  la rg e  flow s w ith  a  m in im u m  lo ss  o f  h e a d  f o r  h e a v y
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d e m a n d s . T h e y  a re  o ffe red  in  tw o  ty p e s : ( 1 )  d e te c to r  ch e c k  
v a lv e -ty p e  m e te rs  th a t  d e te c t o n ly  sm a ll ra te s  o f  flow a n d  
( 2 )  so -ca lled  fu ll re g is tra tio n  m e te rs  th a t  m e a su re  th e  e n tire  
flow  th ro u g h o u t  th e  lin e  in  w h ic h  th ey  a rc  in s ta lle d . M e te rs  
o f  ty p es  o th e r  th a n  th e  fire flow  ty p e  h av e  b een  fo u n d  to  b e 
u n sa tis fa c to ry  fo r  fire p ro te c tio n  w a te r  su p p lies .

D e te c to r  C h e c k s
T h e se  d ev ices  co n s is t o f  a c h e c k  v a lv e  w ith  a  w e ig h ted  

c la p p e r  in  th e  m a in  p assag e  a n d  a  d isc  m e te r  in  a  b y p ass  
a ro u n d  th e  c h e c k . In  o p e ra t io n  th e  sm a lle r  flow s p ass 
th ro u g h  th e  d isc  m e te r  in  th e  b y p ass  a n d  a r e  a c c u ra te ly  
reg is te red . D isc  m e te rs  m a y  b e  fu rn is h e d  u p  to  3 in . in  size  
to  se rv e  sp ecific  n eed s. F o r  h eav y  flow s th e  c h e c k  v a lv e  
o p e n s  a n d  a  f re e  u n m e te re d  w a te rw a y  is p ro v id e d . B ey o n d  
th e  p o in t  w lw re  th e  w e ig h te d  c h e c k  v a lv e  lifts , th e  b y p ass  
m e te r  reg is te rs  o n ly  a  sm a ll p a r t  o f  th e  flow . In  m a n y  s i tu a ­
tio n s  th e  d e te c to r  c h e c k s  sh o u ld  g ive th e  w a te r  w o rk s  th e  
a s su ra n c e  d e s ire d  as  to  th e  p r o p e r  u se  o f  w a te r .

F ig u re  11-2B B  sh o w s a  re p re se n ta tiv e  d e te c to r  c h e c k  
v alve .

Fig. II-2BB. A detector clieclt valve. Photo shows view from 
top o/ weighted check valve and n-eter in bypass. Section view 
shows clapper in closed position. (T he V iking C o rp o ra tio n )

Fig. II-2CC. A detector meter of the proportional type. 
(H ersty-S p arlin g  M eter C om pany)

o f  4  p s i in  th e  b y p ass , th e  a u to m a tic  c h e c k  v a lv e  o p en s and 
p ro v id e s  a  p ra c tic a lly  f re e  w a te rw a y  th ro u g h  th e  m a in  line. 
W h e n  w a te r  b eg in s  to  flow  th ro u g h  th e  lin e  in w h ich  the 
a u to m a tic  v a lv e  h as  o p e n e d , it  is s lig h tly  re ta rd e d  by a 
re s tr ic tin g  o rifice  p la c e d  a  little  u p s tre a m  fro m  th e  au to ­
m a tic  v a lv e , a n d  u p a r t  o f  th e  w a te r  is d iv e r te d  th ro u g h  a  
m e te rin g  u n it. T h is  d iv e r te d  flow  is a  fixed  p e rcen tag e  of 
th e  to ta l flow  th ro u g h  th e  re s tr ic tin g  o rifice . T h e  m etering  
u n it  is c a lib ra te d  to  re c o rd  th e  to ta l  q u a n t i ty  th ro u g h  the 
line , th e  su m  o f  th e  re a d in g s  o f  th e  b y p a ss  m e te r  an d  the 
m a in  lin e  m e te r in g  u n it  g iv es  th e  to ta l flow .
Displacement Type, Neptune Trident Protectus hlclcr: 

T h is  m e te r  h a s  all o f  th e  w o rk in g  p a r ts  in  o n e  casin g . A disc 
m e te r  is in s ta lle d  in  a  b y p a ss  o n  o n e  s id e  a n d  a  cu rren t 
m e te r  o n  th e  o th e r  sid e  o f  th e  m a in  w a te rw a y . S m all flows 
p ass th ro u g h  th e  d isc  m e te r  a n d  a rc  re c o rd e d  w h en  the 
ch e c k  v a lv e  is c lo sed . W ith  la rg e r  flow s th e  m a in  check 
va lv e  o p e n s  a n d  g ives a  f re e  w a te rw a y . T h e  o p e n in g  o f the 
ch ec k  v a lv e  s to p s  th e  flow  th ro u g h  th e  d isc  m e te r  an d  opens 
th e  b yp ass to  th e  c u r r e n t  m e te r  so  th a t  th e  flow  th ro u g h  the 
o p en  w a te rw a y  is m e a su re d  p ro p o r tio n a te ly . T h e  su m  o f the 
re a d in g s  g ives th e  to ta l flow  (se e  F ig . 1 1 -2 D D ) .
Turbo Type, Rock-well W-2000 Turbo Meter: T h is  m eter 

is b ased  o n  th e  tu rb in e  p r in c ip le  o f  m e a su re m e n t. T h e  m eter 
is co m p o se d  o f  tw o  p r in c ip a l assem b lies , th e  m a in  case an d  
th e  m e a su r in g  c h a m b e r . T h e  m a in  case  c o n ta in s  th e  flow 
s tra ig h te n in g  v a n e  a ssem b ly . T h e  m e a s u r in .  c h a m b e r  in­
c lu d es  ro to r , a d ju s tin g  v a n e , p u lse  a m p lif ie r  c h a r t  an d  te r­
m in a l s t r ip  fo r  a tta c h in g  th e  c o n n e c tin g  c a b le . T h e  function

F u ll  R e g is tra tio n  M ete ra  
T h e se  d ev ices  a re  o f  th re e  g e n e ra l ty p es , e a c h  p ro d u c e d  

by  a  d if fe re n t m a n u fa c tu re r ,  a n d  th e y  h av e  b e e n  d esig n ed  
fo r  sm all f r ic t io n  loss w ith  la rg e  flow s a n d  fo r  a  m a in  p a s ­
sa g ew ay  p ra c tic a lly  u n o b s tru c te d  w h e n  o p en . T h e  th re e  
ty p es  a rc :  ( 1 )  p ro p o r tio n a l ty p e  m e te rs , ( 2 )  m e te rs  o f  th e  
d is p la c e m e n t ty p e  in  a  b y p ass  a n d  ( 3 )  tu rb in e - ty p e  m e te rs .
Proportional Type, Ilersey Detector Meter, Model FM: 

T h is  m e te r  is a  sp ec ia l m e te r  o f  th e  c o m p o u n d  ty p e  in  w h ich  
a  ' ‘p ro p o r tio n a l m e te r"  an d  an  a u to m a tic  v a lv e  in  th e  m a in  
lin e  o f  th e  m e te r  a re  c o m b in e d  w ith  a  d isc  o r  c o m p o u n d  
m e te r  in a b y p ass  (se c  F ig . 1 1 -2 C C ) .

In  th e  M od el F M , th e  s m a lle r  flow s p ass th ro u g h  a n d  a re  
m e a su re d  by th e  b y p ass  m e te r . W h e n  th e  d e m a n d  fo r  w a te r  
re a c h e s  a  r a te  o f  flow  w h ich  c a u se s  a d iffe re n c e  in p re ssu re

Fig. 11-2DI). A fire flow meter of the displacement type. (Nep­
tune Meter Company)

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 11-21 through 11-25 14th edition 1975
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Fie. U-2EE. A fire flow meter of the mrho type. (R ockw ell 
Mff. C o .)

of a p r in te d  c irc u it  c a rd  is to  e le c tro n ic a lly  c o u n t  re v o lu ­
tions a n d  tr a n s m it  in te ll ig e n c e  to  a  re g is te r . T h e  m e te r  
should b e  in s ta lle d  w ith  a  6 -in . R o c k w e ll s t r a in e r  p la c e d  im ­
mediately u p s tre a m  o f  th e  m e te r . I f  th e  s tr a in e r  is n o t u sed , 
i  m in im um  o f  15 d ia m e te rs  o f  s t r a ig h t  p ip e  m u s t b e  im ­
mediately u p s tre a m  o f  th e  m e te r  to  a s su re  v a lid  re g is tr a t io n  
(see F ig . 1 1 -2 E E ) .

Friction L oss in  F ire  F lo w  M e te rs  a n d  D e te c to r  C h e c k
V t lV E S

T he s ta n d a rd  sp e c if ic a tio n s  fo r  c o ld  w a te r  m e te rs  a d o p te d  
by both  th e  A m e r ic a n  W a te r  W o rk s  A ss o c ia tio n  a n d  th e  
New E n g lan d  W a te r  W o rk s  A sso c ia tio n  lim it th e  f r ic t io n  
la s  fo r  fire flow  m e te r s  to  4  psi a t  r a te d  flow  c a p a c itie s . 
Tabic 11-2H  g iv es  f r ic t io n  lo ss  v a lu e s  fo r  th e  th re e  c u r ­
rently av a ilab le  ty p e s  o f  fire  flow  m e te rs .

F riction  lo ss  v a lu e s  fo r  m e te rs  o f  th e  d isc , c u r r e n t  a n d  
compound ty p e  th a t  a rc  u sed  c o m m o n ly  in  w a te rw o rk s  
'ystems fo r  g e n e ra l  p u rp o s e s  a re  re la tiv e ly  h ig h  a n d  n o t  
wiled fo r  fire  p ro te c tio n  p u rp o s e s . A W W A  lim its  th e ir  
friction loss v a lu e s  to  2 0  psi.
Detector Check Valves: T h e  fr ic tio n  loss in  d e te c to r  

cbeck valves lis ted  a n d  a p p ro v e d  b y  re c o g n iz e d  te s tin g  
hboratories is less th a n  3 psi f o r  th e  fo llo w in g  flow s:

S ize  ( in . )
4
6
8
10
12

F lo w  ( g p m )
7 5 0

1 .5 0 0  
3 ,0 0 0
4 .5 0 0
6 .5 0 0

T h e  p re s su re  re q u ire d  to  o p e n  th e  c la p p e r  is less th a n  
2 0  psi.

S o u r c e :  N a t i o n a l  F i r e  P r o t e c t i o n  A s s o c i a t i o n ;  F i r e  P r o t e c t i o n  H a n d b o o k ,

pp. 11-21 through 11-25 14th edition 1976
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T a b le  1 1 -2 H . F r ic t io n  L o ss  in F ire  F lo w  M e te rs  
Compiled from data supplied by manufacturers

Meter
Name and Type

Size
of

Loss of Pressure Caused by Meter 
Pounds per Square Inch

Gallons per Minute Flowing
vimei
iches 250~ ’  500 750 1000 1250 1500 2000 * 2500

4 2.2 1.9 4.0
6 3.8 2.7 1.4 1.8 2.2 2.9 3.9
e 3.0 3.7 1.9 1.0 0.8 0.8 1.3 2.2

10 1.6 3.6 4.0 3.7 2.6 1.4 0.8 1.1
4 2.2 2.0 3.9
6 2.3 1.9 1.8 1.8 1.8 1.8 2.2 3.3
8 3.2 1.8 1.5 1.5 1.5 1.6 1.8 2.2

10 3.0 2.3 1.8 1.3 1.2 1.1 1.1 1.2
6 0.2 0.3 0.6 0.05 1.2 1.6 3.5

’T°°onional Type 
■'*'*ey-FM)

■ *̂*ntial Type 
no*r't Protectus)

fOoType
^ *w ell W-2000 Turbo)

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 11-21 through 11-25 14th edition 1976
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PART VII

P L A N N I N G

FIRE PROTECTION CAN BEST BE ACHIEVED THROUGH 
FORESIGHT AND COOPERATION OF ALL CITY DEPARTMENTS 
INCLUDING THE FIRE DEPARTMENT AND WATER DEPARTMENT



C. Planning

S o u r c e :

T h e  fo llo w in g  in fo rm a tio n  h a s  b een  e x tr a c te d  in  w hole 
a n d  in  p a r t  f ro m  “ A m e r ic a  B u rn in g ,”  th e  r e p o r t  o f  th e  
N a tio n a l  C o m m iss io n  o n  F i r e  P re v e n tio n  a n d  C o n tro l1, and  
is c o n s id e re d  a p p ro p r ia te  fo r  in c lu s io n  in  th is  p o r tio n  of 
th e  H a n d b o o k .

P la n n in g

F ir e  p ro te c tio n  h a s  b e e n  la rg e ly  a  lo ca l re sp o n s ib ility , an d  
fo r  g o o d  re a so n s  i t  is d e s tin e d  to  re m a in  so . E a c h  com ­
m u n ity  h a s  a  se t o f  c o n d itio n s  u n iq u e  to  itse lf , a n d  a  system  
o f  fire  p ro te c tio n  th a t  w o rk s  w ell fo r  o n e  c o m m u n ity  can ­
n o t  b e  a s su m e d  to  w o rk  e q u a lly  w ell f o r  o th e r  co m m u n itie s . 
T o  b e  a d e q u a te ,  th e  fire  p ro te c tio n  sy s te m  m u s t re sp o n d  to  
local c o n d itio n s , e sp e c ia lly  to  c h a n g in g  c o n d itio n s . P la n n in g

National Fire Protection Association; Fire Protection Handbook,
pp. 9-80 through 9-82 14th edition 1976
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A  m a jo r  se c tio n  o f  n c o m m u n ity  g e n e ra l  p la n  o f  lan d  use 
sh o u ld  h e  a Master Plan /or Fire Protection, w r i t te n  ch ie fly  
by  fire d e p a r tm e n t  m a n a g e rs . T h is  p la n  sh o u ld , first o f  a ll, 
be c o n s is te n t w ith  a n d  r e in fo rc e  th e  g o a ls  o f  th e  c i ty ’s 
o v e ra ll g e n e ra l p la n . F o r  e x a m p le , it sh o u ld  p la n  its  d ep lo y ­
m e n t  o f  m a n p o w e r  a n d  e q u ip m e n t a c c o rd in g  to  th e  k in d  o f  
g ro w th , a n d  th e  sp ec ific  a r e a s  o :  g ro w th , t h a t  th e  c o m ­
m u n ity  fo re see s . I t  sh o u ld  se t  g o a ls  a n d  p r io r i t ie s  f o r  th e  fire 
d e p a r tm e n t .  N 'o t o n ly  is it  im p o r ta n t  to  s e t  o b je c tiv e s  in  
te rm s  o f  lives a n d  p ro p e r ty  to  b e  s a v e d , b u t  a ls o  to  d ec id e  
a llo c a t io n s  a m o n g  fire  p re v e n t io n  in s p e c t io n ,  fire  sa fe ty  
e d u c a tio n ,  a n d  fire  s u p p re s s io n  a s  th e  b e s t w a y  to  a c c o m ­
p lish  th e  o b jec tiv es .

H a v in g  e s ta b lish e d  g o a ls , th e  p la n  sh o u ld  se e k  to  e s ta b ­
lish  “ m a n a g e m e n t  by  o b je c tiv e s ’’ w ith in  th e  fire  d e p a r t ­
m e n t . T h is  o p e ra te s  o n  th e  p r in c ip le  t h a t  m a n a g e m e n t  is 
m o s t e ffe c tiv e  w h e n  e a c h  p e rs o n  is  a w a re  o f  h o w  h is  ta sk s  
fit in to  th e  o v e ra ll  g o a ls  a n d  h a s  c o m m itte d  h im se lf  to  
g e t t in g  sp ec ific  jo b s  d o n e  in  a  sp ec ified  tim e .

B e c a u se  fire d e p a r tm e n ts  e x is t  in  a  re a l w o rld  w h e re  a  
v a r ie ty  o f  p u rp o s e s  m u s t  b e  s e rv e d  w ith  a  lim ite d  a m o u n t  
o f  m o n e y , it is im p o r ta n t  t h a t  e v e ry  d o lla r  b e in v e s te d  fo r  
m a x im u m  payofT. T h e  f ire  p ro te c tio n  m a s te r  p la n  sh o u ld  
n o t o n ly  se ek  to  p ro v id e  th e  m a x im u m  c o s t-h c n e f it  r a t io  fo r  
fire p ro te c tio n  e x p e n d itu re s ,  b u t  sh o u ld  a lso  e s ta b lish  a  
f ra m e w o rk  fo r  m e a s u r in g  th e  e f fe c tiv e n e ss  o f  th e se  e x ­
p e n d itu re s .

L a s tly , th e  p la n  sh o u ld  c la r ify  th e  fire  p ro te c tio n  re s p o n s i­
b ility  fo r  o th e r  g ro u p s  in  th e  c o m m u n ity ,  b o th  g o v e rn ­
m e n ta l  a n d  p r iv a te .

Devising a Fire Protection Plan
T h e  fo llo w in g  c a n  s e rv e  a s  g u id e lin e s  to  fire  d e p a r tm e n t  

a d m in is t r a to r s  fo r  d e v e lo p in g  a n d  p re s e n tin g  a  m a s te r  p la n  
f o r  fire p ro te c tio n :
Phase I

1. Id e n tify  th e  fire  p ro te c tio n  p ro b le m s  o f  th e  ju r is d ic ­
tio n .

2. Id e n t i fy  th e  b es t c o m b in a tio n  o f  p u b lic  re s o u rc e s  a n d  
b u il t- in  p ro te c tio n  re q u ire d  to  m a n a g e  th e  fire  p ro b le m , 
w ith in  a c c e p ta b le  lim its :

( a )  S p e c ify  c u r r e n t  c a p a b il i tie s  a n d  f u tu r e  n e e d s  o f  p u b ­
lic  re so u rc e s :

(b )  S p e c ify  c u r r e n t  c a p a b il i tie s  a n d  f u tu r e  r e q u ire m e n ts  
fo r  b u ilt- in  p ro te c tio n .

3. D e v e lo p  a l te rn a t iv e  m e th o d s  th a t  w ill r e s u l t  in  t r a d e ­
offs b e tw e e n  b e n e f its  a n d  risks.

4. L s tab lish  a  sy s tem  o f  g o a ls , p ro g ra m s , a n d  cost e s ti ­
m a te s  to  im p le m e n t  th e  p la n :

( a )  T h e  p ro c e ss  o f  d e v e lo p in g  d e p a r tm e n t  g o a ls  a n d  
p ro g ra m s  sh o u ld  in c lu d e  m a x im u m  p o ss ib le  p a r t ic ­
ip a tio n  c f  fire d e p a r tm e n t  p e rso n n e l,  o f  a ll ra n k s ;

(b )  T h e  sy s tem  sh o u ld  p ro v id e  g o a ls  a n d  o b je c tiv e s  fo r  
a ll d iv is io n s , su p p o r tiv e  o f  th e  o v e ra ll  g o a ls  o f  th »  
d e p a r tm e n t ;

(c )  M a n a g e m e n t d e v e lo p m e n t p ro g ra m s  sh o u ld  strive t,( 
d e v e lo p  in c re a se d  a c c e p ta n c e  o f  a u th o r i ty  an,! 
re sp o n sib ility  by  a ll fire o ffice rs , as  th e y  strive i,, 
a c c o m p lish  e s ta b lish e d  o b je c tiv e s  an d  p rog ram s 

P h a s e  I I
1. D e v e lo p , w ith  th e  o th e r  g o v e rn m e n t  agencies, a 

d e fin itio n  o f  th e i r  ro le s  in  th e  fire  p ro te c tio n  process.
2 . P re s e n t  th e  p ro p o se d  m u n ic ip a l fire  p ro te c tio n  system 

to  th e  c ity  a d m in is t ra t io n  fo r  rev iew .
3. P re s e n t  th e  p ro p o sed  sy stem  fo r  a d o p tio n  a s  the fire 

p ro te c tio n  e le m e n t  o f  th e  ju r is d ic tio n ’s g e n e ra l  p lan . The 
s ta n d a rd  p ro c e ss  fo r  d e v e lo p m e n t o f  a  g e n e ra l p lan  pro­
v id es th e  fire d e p a r tm e n t  a d m in is t r a to r  a n  o p p o rtu n ity  to 
in fo rm  th e  c o m m u n ity  le a d e rs  o f  th e  fire  p ro te c tio n  eoaU 
a n d  sy s te m , a n d  to  o b ta in  th e i r  s u p p o rt.
P h a s e  IH

I n  c o n s id e r in g  th e  fire  p ro te c tio n  e le m e n t th e  governing 
b o d y  o f  th e  ju r isd ic tio n  w ill h a v e  to  p a y  sp ec ia l a tte n tio n  to.

1. S h o r t-  a n d  lo n g -ra n g e  goals ,
? . L o n g -ra n g e  sta ffin g  a n d  c a p ita l  im p ro v e m e n t plans,
3. T h e  co d e  rev is io n s  re q u ire d  to  p ro v id e  fire loss 

m a n a g e m e n t.
P h a se  IV

T h e  fire  loss m a n a g e m e n t sy stem  m u s t  b e  rev iew ed  and 
u p d a te d  a s  b u d g e t a llo c a tio n s , c a p ita l  im p ro v e m e n t plans, 
a n d  c o d e  rev is io n s  o c c u r . C o n tin u in g  rev iew  o f  results 
sh o u ld  c o n c e n tr a te  o n  th e se  a re a s :

1. D id  fires re m a in  w ith in  e s tim a te d  lim its?
2. S h o u ld  lim its  b e  c h a n g e d ?
3. D id  losses p ro v e  to  b e  a c c e p ta b le ?
4. C o u ld  re s o u rc e s  b e  d e c re a se d  o r  sh o u ld  they  be 

in c re a se d ?

S I U nits

T h e  fo llo w in g  c o n v e rs io n  fa c to r s  a r e  g iv en  a s  a con­
v e n ie n c e  in  c o n v e r tin g  to  S I  u n its  th e  E n g lish  u n its  used 
in  th is  c h a p te r .

1 g al (U .S .)  =  3 .7 85  li tre s
1 g p m  =  3 .7 85  l i t r e s /m in
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C. Planning
T h e  fo llo w in g  in fo rm a tio n  h a s  b e e n  e x tr a c te d  in  w hole 

an d  in  p a r t  f ro m  “ A m e r ic a  B u rn in g ,"  th e  r e p o r t  o f  the 
N a tio n a l  C o m m iss io n  o n  F i r e  P re v e n tio n  a n d  C o n tro l1, and 
is c o n s id e re d  a p p ro p r ia te  fo r  in c lu s io n  in  th is  p o r t io n  of 
th e  H a n d bo o k .

P la n n in g
F ire  p ro te c tio n  h a s  b e e n  la rg e ly  a  lo c a l re sp o n s ib ility , an d  

fo r  g o o d  re a so n s  i t  is  d e s tin e d  to  r e m a in  so . E a c h  co m ­
m u n ity  h a s  a  se t o f  c o n d itio n s  u n iq u e  to  itse lf , a n d  a  system  
o f  fire  p ro te c tio n  th a t  w o rk s  w e ll f o r  o n e  c o m m u n ity  c a n ­
n o t b e  a s su m e d  to  w o rk  e q u a lly  w ell f o r  o th e r  c o m m u n itie s . 
T o  b e  a d e q u a te , th e  fire  p ro te c tio n  sy s te m  m u s t re sp o n d  to  
lo ca l c o n d itio n s , e sp e c ia lly  to  c h a n g in g  c o n d itio n s . P la n n in g

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 9-80 through 9-82 14th edition 1976



is ilic k ey : W iih o u t  local-lev el p la n n in g , ih e  sy s tem  o f  lire  
p ro tec tio n  is ap t to  be ill-su ited  to  locnl n eed s a n d  lag  
beh ind  th e  c h a n g in g  n eed s o f  th e  c o m m u n ity .

E x c e llen t fire p ro te c tio n  ( f o r  ex a m p le , in th e  fo rm  o f  
a u to m a tic  ex tin g u ish in g  sy s te m s) lies w ith in  te c h n ic a l g rasp , 
and c e r ta in ly  Ifes w ith in  th e  re so u rc e s  o f  m o s t c o m m u n itie s  
to p ro v id e . E v e n  w ith  c o n s id e ra b le  p u b lic  s u p p o r t,  th is  p r o ­
tec tio n  w o u ld  re q u ire  m a n y  y e a rs  to  a c c o m p lish . In  the 
m ean tim e, in  ev e ry  fire  ju r isd ic tio n  (w h e th e r  a m u n ic ip a lity , 
coun ty , o r  re g io n )  s ta n d a rd s  a im in g  a t  a  s ig n ifican t in c re a se  
in fire p ro te c tio n  m u s t be se t. A m o n g  th e  c o n c e p ts  to  be 
defined:
Adequate Level of Fire Protection: T h e  q u e s tio n  o f 

" a d e q u a c y "  a d d re sse d  itse lf  n o t o n ly  to  d a y -to -d a y  n o rm a l 
needs, b u t  to  m a jo r  c o n tin g e n c ie s  th a t  c a n  b e  a n t ic ip a te d  
and to  f u tu r e  n e e d s  a s  w ell. W h a t  is n e e d e d  is a  d e fin itio n  
of " o p t im a l"  p ro te c tio n — in c o n tr a s t  to  " m in im a l”  p ro te c ­
tion, w h ich  fa ils  to  m e e t c o n tin g e n c ie s  a n d  f u tu r e  n eed s , 
•n d  " m a x im a l"  p ro te c tio n , w h ic h  is m o re  th a n  th e  c o m ­
m unity  c a n  a ffo rd .
Reasonable Community Cotta: F i 'e ,  b o th  as th re a t  an d  

reality , h a s  its  co sts : p ro p e r ty  losses, d e u lh s , in ju r ie s , h o s ­
pital b ills, lost tax  re v e n u e s , p lu s  th e  co s ts  o f  m a in ta in in g  
fire d e p a r tm e n ts ,  p ay in g  fire in s u ra n c e  p re m iu m s , a n d  p ro ­
viding b u ilt- in  fire p ro te c tio n . E a c h  c o m m u n ity  m u s t  d ec id e  
on an  a p p ro p r ia te  lev el o f  in v e s tm e n t  in  fire p ro te c tio n . 
Some co s ts  b ey o n d  th e  p u b lic ’s  w illin g n e ss  to  b e a r  sh o u ld  b e  
tran sfe rred  to  th e  p r iv a te  s e c to r  ( a s  w h e n  b u ild in g s  o v e r  a 
certa in  size o r  h e ig h t o r  w ith  a  c e r ta in  o c c u p a n c y  a r e  re ­
quired to  h a v e  a u to m a tic  e x tin g u ish in g  s y s te m s) .
Acceptable Risk: A  c e r ta in  lev e l o f  lo sses f ro m  fire m u st 

be ac c e p te d  a s  to le ra b le  s im p ly  b e c a u se  o f  lim ite d  re s o u rc e s  
of th e  c o m m u n ity . C o n d itio n s  th a t  e n d a n g e r  th e  s a fe ty  o f  
citizens a n d  fire  f ig h te rs  b ey o n d  th e  a c c e p ta b le  r isk  m u s t 
be iden tified  a s  ta rg e ts  fo r  r e d u c tio n .

C o n sid e ra tio n  o f  th e se  m a t te r s  h e lp s  to  d e te rm in e  w h a t 
functions a n d  e m p h a s is  sh o u ld  b e  a s s ig n e d  to  th e  f ire  d e p a r t ­
ment, o th e r  m u n ic ip a l d e p a r tm e n ts ,  a n d  th e  p r iv a te  se c to r , 
both now  a n d  in  th e  fu tu re .  I t  h e lp s  to  d e fin e  n e w  p o lic ies, 
lews, o r  re g u la tio n s  th a t  m a y  b e  n eed ed . M o s t im p o r ta n t ,  
m n sid era iio n  o f  th e se  m a t te r s  m a k e s  c le a r  th a t  fire  s a fe ty  
is a re sp o n sib ility  s h a re d  by  (h e  p u b lic  a n d  p r iv a te  se c to rs . 
Because th e  fire  d e p a r tm e n t c a n n o t  p re v e n t  a ll fire  losses, 
formal o b lig a tio n s  fa ll o n  o w n e rs  o f  c e r ta in  k in d s  o f  b u ild ­
ups to  h a v e  b u ilt- in  fire p ro te c tio n . F o r  th e  sa m e  re a so n , 
Private c it iz e n s  h a v e  a n  o b lig a tio n  to  e x e rc ise  p ru d e n c e  w ith  
tepard to  fire  in  th e i r  d a ily  lives. B u t  p ru d e n c e  a lso  re q u ire s  
education in  fire  sa fe ty , a n d  th e  o b lig a tio n  to  p ro v id e  th a t  
education a p p ro p r ia te ly  fa lls  in  th e  p u b lic  se c to r , ch ie fly  
•Be fire d e p a r tm e n t . T h e  p u b lic  s e c to r  ( a g a in , ch iefly  th e  fire  
departm en t) a lso  h a s  a n  o b lig a tio n  to  see th a t  r e q u ire m e n ts  
f°r built-in  p ro te c tio n  in  th e  p r iv a te  s e c to r  a re  b e in g  m e t

A fire d e p a r tm e n t,  th e n , h a s  m o re  th a n  o n e  re sp o n sib ility . 
* o r a re  th e  re sp o n sib ilitie s  ju s t  m e n tio n e d  e x h a u s tiv e . A t  

8 im p o r ta n t  fu n c t io n s  fo r  fire  d e p a r tm e n ts  c a n  be 
*dentified:

f ire Suppression: F i r e  f ig h te rs  n eed  p ro p e r  tra in in g  an d  
•dequate e q u ip m e n t  fo r  sa v in g  lives a n d  p u tt in g  o u t  fires 
ouickly, a n d  a lso  fo r  th e i r  o w n  sa fe ty .

f ' / e  Safety-paramedical Services: C a p a b ilitie s  n eed ed  
fluring fires a n d  o th e r  e m e rg e n c ie s  in c lu d e  first a id , resu s- 
a i*iion, a n d  p ossib ly  p a ra m e d ic a l se rv ices . (B y  “ p a ra -  
B>*dical s e rv ic e s"  w e m e a n  e m e rg e n c y  tr e a tm e n t  b ey o n d  
“b in a ry  first a id , p e r fo rm e d  by fire  se rv ice  p e rso n n e l u n d e r  
“JPorvision ( th ro u g h  ra d io  c o m m u n ic a tio n , fo r  e x a m p le )
014 Physician.)

^*rc( Prevention: T h is  in c lu d es  a p p ro v in g  b u ild in g  p lan s

a n d  a c tu a l  c o n s tru c tio n , in sp e c tin g  b u ild in g s , th e ir  c o n te n ts , 
a n d  th e ir  fire  p ro te c tio n  e q u ip m e n t, p u b lic  e d u c a tio n , an d  
in v e s tig a tin g  th e  ca u se s  o f  (ires to  se rv e  a s  a g u id e  to  fu tu re  
p r io r it ie s  in  fire p re v e n tio n .
Fire Safety Education: F i re  d e p a r tm e n ts  h a v e  a n  o b lig a ­

tio n  to  b rin g  fire sa fe ty  e d u c a tio n  n o t o n ly  in to  sc h o o ls  an d  
p r iv a te  h o m es , b u i a lso  in to  o c c u p a n c ie s  w ith  g re a te r  th a n  
a v e ra g e  fire p o te n tia l  o r  h a z a rd  to  p e o p le , su c h  a s  re s ta u ­
r a n ts ,  h o te ls ,  h o sp ita ls , a n d  n u rs in g  h o m es.
Deteriorated Building Hazards: In  c o o rd in a tio n  w ith  

o th e r  m u n ic ip a l d e p a r tm e n ts ,  fire  d e p a r tm e n ts  c a n  w o rk  to  
a b a te  s e r io u s  h a z a rd s  to  h e a l th  a n d  s a fe ty  c a u se d  by  d e te r i­
o ra te d  s t ru c tu re s  o r  a b a n d o n e d  b u ild in g s .
Regional Coordination: M a jo r  e m e rg e n c ie s  c a n  ex ce ed  

th e  c a p a b ili tie s  o f  a  s in g le  fire  d e p a r tm e n t ,  a n d  n e ig h b o rin g  
f ire  ju r isd ic tio n s  sh o u ld  h a v e  d e ta ile d  p la n s  fo r  co p in g  w ith  
s u c h  e m e rg e n c ie s . B u t e ffe c tiv en ess  c a n  a lso  be im p ro v e d  
th ro u g h  sh a r in g  o f  d a y - to -d a y  o p e ra t io n s — as, fo r  ex a m p le , 
an  a re a -w id e  c o m m u n ic a tio n  an d  d is p a tc h in g  n e tw o rk .
Datu Development: K n o w le d g e  o f  h o w  w ell a 'f ire  d e p a r t ­

m e n t  is d o in g , a n d  o f  h ow  p ra c t ic e s  sh o u ld  c h a n g e  to  im ­
p ro v e  p e r fo rm a n c e , d e p e n d s  on  a d e q u a te  re c o rd -k e e p in g .
Community Relations: F ire  d e p a r tm e n ts  a rc  re p re s e n ta ­

t iv e  o f  th e  local c o m m u n ity  th a t  su p p o r ts  th e m . T h e  im p re s ­
s io n  th e y  m a k e  o n  c it iz e n s  a ffe c ts  how  c itiz e n s  v iew  th e i r  
g o v e rn m e n t. V o lu n te e r  d e p a r tm e n ts  d e p e n d e n t  o n  p r iv a te  
d o n a tio n s  m u s t, o f  c o u rs e , a lso  b e  c o n c e rn e d  w ith  th e i r  
c o m m u n ity  re la tio n s . M o re o v e r , s in c e  fire  s ta tio n s  a rc  
s tra te g ic a lly  lo c a ted  th ro u g h o u t  th e  c o m m u n ity , th e y  c a n  
se rv e  a s  re fe r ra l  o r  d isp e n s in g  ag en c ie s  f o r  a  w id e  ra n g e  o f 
m u n ic ip a l  serv ices.

A s  c o m m u n itie s  s e t  o u t  to  im p ro v e  th e i r  fire  p ro te c tio n , 
i t  is n o t th e  fire d e p a r tm e n t  a lo n e  th e y  m u s t  co n s id e r. T h e  
p o lice  h a v e  a  ro le  in  re p o r t in g  fires a n d  in  h a n d lin g  traffic  
a n d  c ro w d s  d u r in g  fires. T h e  c o o p e ra tio n  o f  th e  b u ild in g  
d e p a r tm e n t  is n e e d e d  to  e n fo rc e  th e  fire  s a fe ty  p ro v is io n s  o f  
b u ild in g  c o d e j. T h e  w o rk  o f  th e  w a te r  d e p a r tm e n t  in  m a in ­
ta in in g  th e  w a te r  sy stem  is v ita l to  fire  su p p re ss io n . In  th e  
re a lm  o f  fire s a fe ty  e d u c a tio n , th e  p u b lic  sc h o o ls , th e  
d e p a r tm e n t  o f  r e c re a t io n ,  a n d  th e  p u b lic  l ib ra ry  c a n  a u g ­
m e n t  th e  w o rk  o f  th e  fire  d e p a r tm e n t .  F u tu r e  d e v e lo p m e n t 
a n d  p la n n in g  w ill in flu en ce  th e  lo c a tio n  o f  n ew  lire  s ta tio n s  
a n d  h ow  th e y  w ill b e  e q u ip p e d .

T h e se  a r e  ju s t th e  o b v io u s  e x a m p le s  o f  in te rd e p e n d e n c e . 
So se e m in g ly  tr iv ia l  a  m a t te r  as th e  m a n n e r  in  w h ich  h o u se  
n u m b e rs  a r e  ass ig n ed  a n d  p o sted  c a n  afTccl th e  a b il ity  o f  
fire  d e p a r tm e n ts  to  re sp o n d  q u ic k ly  a n d  e ffe c tiv e ly  to  e m e r­
g en c ies .

M a s te r  P la n n in g
F i r e  p ro te c tio n  is o n ly  o n e  o f  m a n y  c o m m u n ity  se rv ices. 

N o t o n ly  m u s t it  c o m p e te  fo r  d o lla rs  w ith  o th e r  m u n ic ip a l 
n e e d s , su c h  a s  th e  e d u c a tio n  sy stem  a n d  th e  p o lice  d e p a r t ­
m e n t,  b u t ,  in  p la n n in g  fo r  f u tu r e  g ro w th , th e  fire  p ro te c tio n  
sy s tem  m u s t ta k e  in to  a c c o u n t  th e  c h a n g e s  go ing  o n  e lse ­
w h e re  in  th e  c o m m u n ity . F o r  e x a m p le , if  a  s lu m  a re a  is to  
b e  to m  d o w n  a n d  re p la c e d  w ith  h ig h -ris e  a p a r tm e n t  b u ild ­
ings, th a t  w ill c h a n g e  th e  fire p ro te c tio n  n e e d s  o f  th e  a re a . 
C h a n g e s  in  zo n in g  m a p s  w ill a lso  c h a n g e  th e  fire p ro te c tio n  
n e e d s  in  d if fe re n t p a r ts  o f  th e  c o m m u n ity .

T o  co p e  w ith  f u tu r e  g ro w th , local a d m in is tra to r s  a r c  tu r n ­
in g  in c re a s in g ly  to  th e  c o n c e p t o f  master planning o f  
m u n ic ip a l fu n c tio n s . S u c h  p la n s  in c lu d e  a n  e x a m in a tio n  o f 
e x is tin g  p ro g ra m s , p ro je c tio n  o f  fu tu re  n eed s  o f  th e  c o m ­
m u n ity , a n d  a  d e te rm in a tio n  o f  m e th o d s  to  fill tho se  need s. 
T h e y  seek  th e  m o st co st-e ffec tiv e  a llo c a tio n s  o f  re s o u rc e s  to  
h e lp  a s su re  th a t  th e  n eed s w ill be m et.

n c>

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 9-80 through 9-82 14th edition 1976
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A  m a jo r  s e c tio n  o f  n c o m m u n ity  g e n e ra l  p la n  o f  lan d  use 
.should  h e  a  Matter Plan lor Fire Proieciion, w r i t te n  ch iefly  
by fire  d e p a r tm e n t  m a n a g e rs . T h is  p la n  sh o u ld , first o f  a ll, 
b e  c o n s is te n t  w ith  a n d  re in fo rc e  th e  g oals  o f  th e  c ity ’s 
o v e ra ll g e n e ra l p la n . F o r  e x a m p le , it sh o u ld  p la n  its  d ep lo y ­
m e n t  o f  m a n p o w e r  a n d  e q u ip m e n t a c c o rd in g  to  th e  k in d  o f 
g ro w th , a n d  th e  sp ec ific  a re a s  o :  g ro w th , t h a t  th e  c o m ­
m u n ity  fo re se e s . I t  sh o u ld  se t g o a ls  a n d  p r io r i t ie s  fo r  th e  fire 
d e p a r tm e n t .  N o t o n ly  is i t  im p o r ta n t  to  s e t  o b je c tiv e s  in  
te rm s  o f  lives a n d  p ro p e r ty  to  b e  sa v e d , b u t  a lso  to  d ec id e  
a llo c a t io n s  a m o n g  fire p re v e n tio n  in s p e c t io n , fire  s a fe ty  
e d u c a tio n , a n d  fire  su p p re ss io n  a s  th e  b e s t w a y  to  a c c o m ­
p lish  th e  o b jec tiv es .

H a v in g  e s ta b lish e d  g o a ls , th e  p la n  s h o u ld  se e k  to  e s ta b ­
lish  “ m a n a g e m e n t  by  o b je c tiv e s ’’ w ith in  th e  fire  d e p a r t ­
m e n t.  T h is  o p e ra te s  o n  th e  p r in c ip le  th a t  m a n a g e m e n t  is 
m o s t  e ffe c tiv e  w h e n  e a c h  p e rso n  is a w a re  o f  h o w  h is  ta sk s  
fit in to  th e  o v e ra ll  g o a ls  a n d  h a s  c o m m itte d  h im s e lf  to  
g e t t in g  sp ec if ic  jo b s  d o n e  in  a  sp ec ified  t im e .

B e c a u se  fire  d e p a r tm e n ts  e x is t  in  a  re a l  w o rld  w h e re  a  
v a r ie ty  o f  p u rp o s e s  m u s t  b e  se rv ed  w ith  a  l im ite d  a m o u n t 
o f  m o n e y , it  is im p o r ta n t  th a t  e v e ry  d o lla r  b e  in v es te d  fo r  
m a x im u m  p ay o ff. T h e  fire  p ro te c tio n  m a s te r  p la n  sh o u ld  
n o t  o n ly  s e e k  to  p ro v id e  th e  m a x im u m  c o s l-h e n e fit  r a t io  fo r  
fire  p ro te c tio n  e x p e n d itu re s ,  b u t  sh o u ld  a lso  e s ta b lish  a 
f ra m e w o rk  fo r  m e a s u r in g  th e  e ffe c tiv en ess  o f  th e s e  e x ­
p e n d itu re s .

L a s tly , th e  p la n  sh o u ld  c la r ify  th e  fire  p ro te c tio n  re s p o n s i­
b il i ty  fo r  o th e r  g ro u p s  in  th e  c o m m u n ity ,  b o th  g o v e rn ­
m e n ta l  a n d  p r iv a te .

D evisiD g  a  F i r e  P ro te c t io n  P la n° m
T h e  fo llo w in g  c a n  se rv e  a s  g u id e lin e s  to  f ire  d e p a r tm e n t  

a d m in is t r a to r s  fo r  d e v e lo p in g  a n d  p re s e n tin g  a  m a s te r  p la n  
f o r  fire  p ro te c tio n :
P h a s e  I

1 . I d e n t i fy  th e  fire  p ro te c tio n  p ro b le m s  o f  th e  ju r is d ic ­
tio n .

2 . I d e n t i fy  th e  b e s t  c o m b in a tio n  o f  p u b lic  re s o u rc e s  a n d  
b u il t- in  p ro te c tio n  re q u ire d  to  m a n a g e  th e  fire  i ro b le m , 
w ith in  a c c e p ta b le  lim its :

( a )  S p e c ify  c u r r e n t  c a p a b ili tie s  a n d  f u tu r e  n e e d s  o f  p u b ­
lic re s o u rc e s ;

(b )  S p e c ify  c u r r e n t  c a p a b ili tie s  a n d  f u tu r e  r e q u ire m e n ts  
fo r  b u ilt- in  p ro te c tio n .

3. D e v e lo p  a l te rn a t iv e  m e th o d s  th a t  w ill re s u lt  in  t r a d e ­
o ffs b e tw e e n  b e n e f its  a n d  risks.

4 . L s ta b lis h  a  sy s te m  o f  g o a ls , p ro g ra m s , a n d  co s t e s ti ­
m a te s  to  im p le m e n t  th e  p la n :

( a )  T h e  p ro c e ss  o f  d e v e lo p in g  d e p a r tm e n t  g o a ls  a n d  
p ro g ra m s  sh o u ld  in c lu d e  m a x im u m  p o ss ib le  p a r t ic ­
ip a tio n  o f  fire  d e p a r tm e n t  p e rso n n e l, o f  a ll ra n k s ;

(b )  T h e  sy s te m  sh o u ld  p ro v id e  g o a ls  a n d  o b je c tiv e s  fo r  
a ll d iv is io n s , su p p o r tiv e  o f  th e  o v e ra ll  g o a ls  o f  th e  
d e p a r tm e n t ;

( c )  M a n a g e m e n t d e v e lo p m e n t p ro g ra m s  sh o u ld  strive t,, 
d e v e lo p  in c re a se d  a c c e p ta n c e  o f  a u th o r i ty  ar.,j 
re sp o n s ib ility  by  a ll  fire o fficers, a s th e y  strive t,'. 
a c c o m p lish  e s ta b lish e d  o b je c tiv e s  a n d  p rogram s. 

P h a s e  I I
1. D e v e lo p , w ith  th e  o th e r  g o v e rn m e n t agencies, j  

d e fin itio n  o f  th e i r  ro le s  in  th e  fire p ro te c tio n  p rocess.
2. P re s e n t  th e  p ro p o sed  m u n ic ip a l  fire  p ro te c tio n  system 

to  th e  c ity  a d m in is t ra t io n  fo r  rev iew .
3. P re s e n t  th e  p ro p o sed  sy s te m  fo r  a d o p tio n  a s  th e  fire 

p ro te c tio n  e le m e n t  o f  th e  ju r is d ic t io n ’s g e n e ra l  p lan . The 
s ta n d a rd  p ro c e ss  fo r  d e v e lo p m e n t o f  a  g e n e ra l p lan  pro­
v id es  th e  fire  d e p a r tm e n t  a d m in is t r a to r  a n  o p p o rtu n ity  to 
in fo rm  th e  c o m m u n ity  le a d e rs  o f  th e  fire  p ro te c tio n  goals 
a n d  sy s te m , a n d  to  o b ta in  th e i r  s u p p o r t.
P h a s e  m

I n  c o n s id e r in g  th e  fire  p ro te c tio n  e le m e n t th e  governing 
b o d y  o f  th e  ju r is d ic t io n  w ill h a v e  to  p a y  sp e c ia l a tte n tio n  to:

1. S h o r t-  a n d  lo n g -ra n g e  goals ,
2. L o n g -ra n g e  s ta ffin g  a n d  c a p ita l  im p ro v e m e n t plans,
3. T h e  c o d e  re v is io n s  re q u ire d  to  p ro v id e  fire loss 

m a n a g e m e n t.
P h a se  IV

T h e  fire  loss m a n a g e m e n t sy s tem  m u s t  b e  rev iew ed  and 
u p d a te d  a s  b u d g e t a llo c a tio n s , c a p ita l  im p ro v e m e n t plans, 
a n d  co d e  rev is io n s  o c c u r . C o n tin u in g  re v ie w  o f results 
sh o u ld  c o n c e n tr a te  o n  th e se  a re a s :

1. D id  fires re m a in  w ith in  e s tim a te d  lim its?
2. S h o u ld  lim its  b e  c h a n g e d ?
3. D id  losses p ro v e  to  b e  a c c e p ta b le ?
4. C o u ld  re s o u rc e s  b e  d e c re a se d  o r  sh o u ld  they  be 

in c re a s e d ?

S I U n its

T h e  fo llo w in g  c o n v e rs io n  fa c to rs  a r e  g iv en  a s  a con­
v e n ie n c e  in  c o n v e r tin g  to  S I u n its  th e  E n g lish  u n its  used 
in  th is  c h a p te r .

1 g a l (U .S .)  =  3 .785  li tre s  
1 g p m  =  3 .785  l i t r e s /m in
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F1SCAL NOTE

I. REQUEST 
Bill/Resolution No. HB 648 & SB 370
Title An Act Relating to Fire Prevention.
Requested by_

II. FISCAL DETAIL
Agency Affected Dept, o f Commerce & Economic Development
Program Category Affected Development

Date.

BRU, Program, or Subprogram(s) Affected D ivision o f Business Loans____________________ __
(Note: If more than one budget component is affected, separate line-item amounts and funding for each 

component in the analysis section.)
EXPENDITURES (Thousands o f Dollars)

t/>
TP

ly>- i

FY 80 .FY81 FY 82 FY 83 FY 84 FY 85

100 PERSONAL SERVICES 55 ? 60.7 66., A. -.73.4.. RO 7
200 TRAVEL 5.5 6.1 6.7 _ 7.4 RJ
300 CONTRACTUAL 12.4 13.6 15.0 16.5 ' 18.2
400 COMMODITIES .5 .6 7 , 9
500 EOUIPMENT 3.6
600 LAND & STRUCTURES
700 GRANTS. CLAIMS. ETC.

TOTAL 77.2 81.0 89,2 98.1 107.9

FUNDING (Thousands o f Dollars)

GENERAL FUND 77.2 81.0 89.2 98.1 107.9
FEDERAL FUNDS
OTHER (Specify Fund Source)

i

POSITIONS 

FULL TIME 2.0 2.0 2.0 2.0
1

2.0
PART TIME 1
TEMPORARY i

III. ANALYSIS (See Fiscal Note Preparation Instructions, Section III) .

Additional s ta ff  needed to give preferentia l treatment to f i r e  prevention 
related loans. 

See attached fisca l note d e ta il.

IV. DATE February 19. 1980 .PREPARED BY Sharon R. Travlor. Director
/h .

Original: Legislative Finance
cc: Budget and Management

Prime Sponsor (First Legislator Named)

33-001 (Rev. 12/79)

AGFNrvDiv. nf Businpss I nans/ nppt. nf CnmmprrP ft Frn 
PHONE 465-2510___________________  Dev.



w

FISCAL NOTE DETAIL, HB648 & SB370 

Fire Prevention Related Loans

12 Months

100. 1 Loan Examiner I/ II ( f le x )  @2,289/mo. $27,5
1 Clerk Typist I I I  @1,277/mo. • 15.3

$42.8
Standard Benefits (Wages x.1529) 6.5
Supplemental Benefits (Wages x.0665) 2,8
Health Insurance (Man months X $127) 3.1

Total Personal Services $55.2

200. Trips to inspect co lla tera l and close loans:
10 Trips @430 $4,3
20 Days per diem @60 1.2 5,5

300. Telephone, postage, printing $10.0
Additional o f f ic e  space @200/mo. 2.4 12.4

400. O ffice  supplies __ -A

12 Months Operating Costs $73,6

500. 2 Desks @278 $ .6
1 Credenza .3
1 Typ ist's  extension .4
1 Executive chair .2
1 Secretarial chair ,1
2 Side chairs @125 .3
2 F ile  cabinets @202 .4
2 Calculators @225 .5
1 Typewriter _j8. 3.6

Total $77.2

10% In fla tion  fo r succeeding years.
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O r i g i n a l  s p o n s o r s :  M a lo n e  a n d  D u n c a n

IN THE HOUSE BY THE FINANCE COMMITTEE

CL FOR HOUSE BILL NO. 648 (Finance)

IN THE LEGISLATURE OF THE STATE OF ALASKA 

ELEVENTH LEGISLATURE - SECOND SESSION

A BILL

For an Act entitled: "An Act relating to fire prevention."

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 29.53.060(a) is amended to read:

(a) The assessor shall assess property at its full and true value 

as of January 1 of the assessment year, except as provided in this 

section and AS 29.53.030, 29.53.035, and 29.53.160. The full and true 

value is the estimated price which the property would bring in an open 

market and under the then prevailing market conditions in a sale between 

a willing seller and a willing buyer both conversant with the property 

and with prevailing general price levels. The assessor may not include

the value of a fire protection system in the assessment of the full and

true value of a building.

* Sec. 2. AS 29.53.060 is amended by adding a new subsection to read:

(d) In this section, "fire protection system" means a fire p r o t e c­

tion system as defined in the National Fire Codes published by the

National Fire Protection Association.

* Sec. 3. AS 42.05.381 is amended by adding a new subsection to read:

(d) A utility may not charge a fee or surcharge for standby water

for fire protection systems which use hydraulic sprinklers.

* Sec. 4. AS 42.05.701 is amended by adding a new paragraph to read:

(9) "fire protection systems" means fire protection systems 

as defined in the National Fire Codes published by the National Fire

Protection Association.

* Sec. 5. AS • 45.9’5.020(a) is amended to read:

-1- .CSHB 648(Finance)
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(a) The commissioner shall, under regulations and policies adopted 

by him, make small business loans to acquire, finance or refinance or 

equip businesses, including farming equipment, fire protection equip­

ment , mining and fishing, not exceeding $500,000. The loans shall be 

secured by acceptable collateral and may not exceed 75 percent of the 

appraised value of the collateral offered as security. The rate of 

interest may not exceed nine and one-half percent a year on the unpaid 

b a l a n c e .

* Sec. 6. AS 45.95.020 is amended by adding a new subsection to read:

(e) The commissioner may not disqualify an applicant for, or 

prejudice an applicant's privilege to receive, a loan to purchase and 

install fire protection equipment because of a loan already made to the 

applicant under this chapter.

* Sec. 7. AS 45.95.080 is amended by adding a new paragraph to read:

(2) "fire protection equipment" means fire protection or fire 

alarm systems as defined in the National Fire Codes published by the 

National Fire Protection Association.

* Sec. 8. AS 44.33.170 is amended by adding new subsections to read:

(b) Tourist attraction development matching money may also be 

obtained for the purpose of purchasing and installing fire protection 

equipment for a building used or to be used for the purposes described 

in (a) of this section.

(c) In (b) of this section, "fire protection equipment" means fire 

protection or fire alarm systems as defined in the National Fire Codes 

published by the National Fire Protection Association.

- 2 - C S H B  6 4 8 ( F i n a n c e )
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FISCAL NOTE

I. REQUEST
Bill/Resolution No. S. B. 370 and H. B. 648______________________________ •
Title An Act Relating to Fire Prevention_______________________________________
Requested hv Legislative Finance_________________________________ rkte 2-6-80

THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

II. FISCAL DETAIL
Agency Affected Department of Community & Regional Affairs
Program Category Affected Development________________________
Budget Request Univ(s) Affected i.ocal Government Assistance

EXPENDITURES (Thousands of Dollars)

FY 79 FY 80 FY 81 FY 82 FY 83 FY 84

100 P E R S O N A L  SERVICES
?,oo T R A V E L
300 C O N T R A C T U A L
400 COMMODITIES
500 EOUIPMENT
600 L A N D  &  STRUCTURES
700 GRANTS. CLAIMS. FTC .

T O T A L  • 0 0 0 0 0 0

FUNDING (Thousands of Dollars)

GENERAL FUND
FEDERAL FUNDS
OTHER (Specify)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

III. ANALYSIS (See Fiscal Note Preparation Instructions, Section III)

No fiscal impact to this agency. There may be fiscal impact to Department of Commerce 
and Economic Development.

IV. DATE 2/5/8CL

Original:
cc:

Legislative Finance
Budget and Management
Prime Sponsor (First Legislator Named)

PREPARED BY La Donna Brown 
AGENCY Local Government Assistance Division 
PHONE 465-4739 ____________

33-001 (Rev. 10/70)



T H E  L E G I S L A T U R E  O F  T H E  S T A T E  O F  A L A S K A
E L E V E N T H  L E G I S L A T U R E

FISCAL NOTE

I. REQUEST
Bill/Resolution No. S. B. 370 and H. B. 648______________________________ •
Title An Act Relating to Fire Prevention_______________________________________
Requested bv Legislative Finance_________________________________ Date 2-6-80

II. FISCAL DETAIL
Agency Affected Department of Community & Regional Affairs 
Program Category Affected Development________________________
Budget Request Unit(s) Affected Local Government Assistance

EXPENDITURES (Thousands of Dollars) 

FY 79 FY 80 FY 81 FY 82 F if 83 FY 84
100 PERSONAL SERVICES
200 TRAVEL
300 CONTRACTUAL *

400 COMMODITIES
500 EOUIPMENT
600 LAND & STRUCTURES
700 GRANTS. CLAIMS, ETC.

TOTAL • 0 0 0 0 0 0

FUNDING (Thousands of Dollars)

GENERAL FUND
FEDFRAL FUNDS
OTHER (Specify)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

III. ANALYSIS (See Fiscal Note Preparation Instructions, Section III)

No fiscal impact to this agency. There may be fiscal impact to Department of Commerce 
and Economic Development.

IV. DATE 2/5/80________________ PREPARED BY La Donna Brown
AGENCY Local Government Assistance Division___________

Original: Legislative Finance PHONE 465-4739__________________
cc: Budget and Management

Prime Sponsor (First Legislator Named)

33-001  (R ev. 10/70)
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THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

I. REQUEST
Bill/Resolution No.__
Title An Act R e la t in g  to  F ire  P rev e n tio n

FISCAL NOTE

S. B. 370 and H. B. 648

Requested bv Legislative Finance Date 2-6-80

II. FISCAL DETAIL
Agency Affected Department of Community & Reo ional Affairs
Program Category Affected Development
Budget Request Unit(s) Affected Local Government Assistance

EXPENDITURES (Thousands of Dollars) 

FY 79 FY 80 FY 81 FY 82 FY 83 -•’Y 84

oo

PERSONAL SERVICES
200 TRAVEL
3Q0 CONTRACTUAL
400 COMMODITIES
500 EOUIPMENT
600 LAND & STRUCTURES
700 GRANTS. CLAIMS. ETC.

TOTAL • 0 0 0 0 0 0

FUNDING (Thousands of Dollars)

GENERAL FUND
FEDERAL FUNDS
OTHER (Specify)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

III. ANALYSIS (See Fiscal Note Preparation Instructions, Section III)

No fiscal impact to this agency. There may be fiscal impact to Department of Commerce 
and Economic Development.

IV. DATE 2/5/80 .PREPARED BY La Donna Brown

Original: Legislative Finance
Budget and Management
Prime Sponsor (First Legislator Named)

AGENCY Local Government Assistance Division 
PHONE 465-4739

cc:

33-001 (Rev. 10/78)



CATEGORY- development
PR 0 G RAM ■ COMMUNITY DEVELOPMENT

A G E N C Y  ■ COMMUNITY AMO REGIONAL AFFAIRS

B R U ( s )  I LOCAL GOVERNMENT ASSISTANCE

The Local Government Assistance BRU assists coniaunlties in attaining or sustaining viable units oT local government according to established 
criteria. Particular emphasis is given to communities having local governments that are organized under state law with population less than
2,000. Components include Training and Development, State Assessor. Local boundary Commission (Administration), Revenue Sharing (Administration) 
and Coasts! Energy Impact Program.
The Training and Development Component provides local government officials with an opportunity to learn or improve skills needed to administer 
local goverr.iient. Offices in Juneau, Anchorage, Nome and Dcthel provide individual technical assistance for specific needs. Included in this 
program is the administration of Rural Development Assistance grants which, in FY 00, was 1n the Community and Rural Development ORU.
The State Assessor assists local government with procedures for determining local property taxes based on full and true value. This component 
also administers property relief programs, and researches economic data relating to property tax assessments and municipal financing.
The Local Boundary Ccarnission component reviews and makes recommendations on requests for changes to or establishment Of municipal boundaries.
The intent is to ensure that the proposed changes will facili tate improvements in municipal services. This program also administers a grant program 
which makes grants of up to $25,0C0 for newly incorporated municipalities or those assuming special new powers such as police and fire protection.
The Conmunity Legal Assistance Component provides grants to local governments for the purpose of bolstering their legal capabilities by enabling 
thorn to purchase appropriate resources to resolve legal issues. These grants may not exceed 120,000.
The Revenue Sharing Administration Component provides the personnel and expertise required to determine eligibili ty of municipalities to receive 
revenue sharing grants as well as determine their program allocation.
The Coastal Energy Impact Proaram is designed to assist those coastal communities, through federal grants from the U.S. Department of Commerce, 
who expect to be impacted by off-shore energy projects. Two positions will be federally funded 1n FY 81 to monitor existing grants and bond 
guarantees and to make future determinations on awarding bond guarantees from CEI? funds obligated to the Alaska Municipal Bond Bank.

C O M P O N E N T  D E S C R I P T I O N 7? AUTH 79 F I N A L 79 A C T 80 AUTH  30 S U P l 80 RP G O V E R N O R

T R A I N I N G ,  D E V E L O P ,  4 RDA A 7 3 . A 5 1 5 . 3 A71 . 6 A 8 8 . 9 7 A 0 . 9
. S T A T E  A S S E S S O R 2 A 7 . 7 258 .  9 2 1 0 . 1 2 3 5 . 9 2 8 3 . 8
L O C A L  DOU I I D .  C O MM - A D M I N 8 7 . 2 9 1 . 2 8 A . 9 S 6 . 0 9 1 . 7
R E V E N U E  S N A R I N G  A D M I N I S T R A T I O N 8 5 .  A 8 9 . 9 7 7 . 8 7 2 . 5 7 3 . 7
C O A S T  E N E R G Y  I M P A C T  PRO GRAM 3 6 A . 7 886 .  A 5 8 5 . 2 376 . 9 5 8 5 . 2
A D M I N I S T R A T I O N 5 9 2 . 9 6 2 5 . 2 5 7 8 . 5 5 9 8 . 5

XX T O T A l 18 5 1 . 3 2 A 6 6 . 9 2 0 0 8 . 1 1 8 5 8 . 7 1 7 7 5 . 3

x x  C H A N G E  V E R S U S  80 AUTH .
*

- A . A R

O D J E C T  D E S C R I P T I O N
P E R 5 .  S E R V . 11AA . 1 1 1 8 A . 9 1 10 5 . 6 11 7 9 . 8 9 5 2 . 9
T R A V E L 21 0 . A ' 21A . A 1 7 0 . 5 1 80 . 9 1 2 0 . 3
r O I I T R A C T U A L 19 1 . 6 2 1 6 . 2 1 38 . 8 1 8 2 . 3 1 57 . 3
C O M M O D I T I E S 17 . 7 1 6 . 2 1 0 . 9 1A . 9 1 2 . 5
E Q U I P M E N T 6 . 5 8 . 5 8 . A 2 . 1 29 . 1
* A N O S / B L D G S 3 . 0 3 : 0 2 . 9 A . 0 3 . 2
G R A N T S ,  C L MS 2 7 8 . 0 8 2 3 . 7 5 2 1 . 0 2 9 A . 7  . 500 . 0

F U N D I N G  S O U R C E
Fc ' D .  R E C H I I ’ T 6 A 8 . 7 1 2 2 6 . A 856 , 9 6 6 0 . 9 5 8 5 . 2
G .  r .  MAT C H 7 1 . 0 77 . 3 6 7 . 9 7 1 . 0
G E N E R A L  h U N D 1 13 1 . 6 1 16 3 . 2 1 0 3 3 . 3 1 1 2 6 . 8 119 0 . 1

v x  G E H E R A l  F U N D  C H A N G E  V S .  80 AU T H • -0.65S

P O S I T I O N S
F U K . - T  I M E 3 A . 0 3A . 0 3A . 0 3 A . 0 2 5 . 0
P A R T - T I M E 7 . 0 7 . 0 7 . 0 7 . 0 9 . 6
S T A F F  MO NT HS A 5 0 . 0 A 5 0 .  0 A 5 0 . 9 A 5 0 . 0 3 57 . 6



THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

I. REQUEST
Bill/Resolution No.__
Title An Act R e la t in g  to  F i re  P rev e n tio n

FISCAL NOTE

S. B. 370 and H. B. 648

Requested bv Legislative Finance Date 2-6-80

II. FISCAL DETAIL
Agency Affected Department of Community & Regional Affairs
Program Category Affected Development
Budget Request Unit(s) Affected Local Government Assistance

EXPENDITURES (Thousands of Dollars) 

FY 79 FY 80 FY 81 FY 82 FY 83 FY 84

100 PERSONAL SERVICES
?,oo T R A V E L
300 CONTRACTUAL '

400 COMMODITIES
500 EOUIPMENT
600 L A N D  &  STRUCTURES
700 GRANTS. CLAIMS. ETC.

T O T A L  • 0 0 0 0 0 0

FUNDING (Thousands of Dollars)

G E N E R A L  F U N D
F E D E R A L  FUNDS
O T H E R  (Specify)

POSITIONS

FULL TIME
PART TIME
T E M P O R A R Y

III. ANALYSIS (See Fiscal Note Preparation Instructions, Section III)

No fiscal impact to this agency. There may be fiscal impact to Department of Commerce 
and Economic Development.

IV. D A T E  2/5/80

Original: Legislative Finance
cc: Budget and Management

Prime Sponsor (First Legislator Named)

.PREPARED BY LaDonna Brown 
A G E N C Y  Local Government Assistance Division 
PHONE 465-4739 __________

33-001 (Ruv. 10/70)



PROGRAM: COMMUNITY DEVELOPMENT . BRO(s): LOCAL GOVERNMENT ASSISTANCE

The Local Government Assistance URU assists communities in attaining or sustaining viable units of local government according to established 
criteria. Particular emphasis is given to conmunitics having local governments that are organized under state law with population less than
2,000. Components include Training and Development. State Assessor, Local Doundary Commission (Administration), Revenue Sharing (Administration) 
anj Coast)! Energy Impact Program.
The Training and Development Component provides local government officials with an opportunity to learn or improve skills needed to administer 
local government. Offices in Juneau, Anchorage, Nome and Dethel provide individual technical assistance for specific needs.- Included in this 
program is the administration o r Rural Development Assistance grants which, in FY 00, was In the Community and Rural Development DRU.
The State Assessor assists local government with procedures for determining local property taxes based on full and true value. This component 
also administers property relief programs, and researches economic data relating to property tax assessments and municipal financing.
The Local Boundary Commission component reviews and makes recommendations on requests for changes to or establishment bf municipal boundaries.
The intent is to ensure that the proposed changes will facili tate improvements in municipal services. This program also administers a grant program 
which makes grants of up to 525,000 for newly incorporated municipalities or those assuming special new powers such as police and fire protection.
The Conmunity Legal Assistance Component provides grants to local governments for the purpose of bolstering their legal capabilities by enabling 
them to purchase appropriate resources to resolve legal issues. These grants may not exceed 120,000.
The Revenue Sharing Administration Component provides the personnel and expertise required to determine eligibili ty of municipalities to receive . 
revenue sharing grants as well as determine their program allocation.
The Coastal Energy Impact Program is designed to assist those coastal communiti' .hrough federal grants from the U.S. Department of Cofnrerce, 
who c-xpect to be impacted by off-shore energy projects. Two positions will hr <eJerally funded in FY 01 to monitor existing grants and bond 
guarantees and to make future determinations on awarding bond guarantees from CEIP funds obligated to the Alaska Municipal Bond Bank.

C A T E G O R Y  ! DEVELOPMENT 1 A G E N C Y “ COMMUNITY AMD REGIONAL AFFAIRS

COMPONENT DESCRIPTION 79 AUTH 79 FINAL 79 ACT 80 AUTH 80 SUPL 80 RP GOVERHOR
TRAINING, DEVELOP, A RDA A73.A 515.3 A71.6 A88.9 7 A 0 . 9

.STATE ASSESSOR 2A7.7 258.9 210.1 235.9 283.8
LOCAL BOUIIO. COMM-ADMIN 87.2 91.2 3A . 9 S6.0 91.7
REVENUE SHARING ADMINISTRATION 85. A 89.9 77.8 72.5 73.7
COAST ENERGY IMPACT PROGRAM 36A.7 8 3 6 . A 585.2 376 .9 585.2
ADMINISTRATION 592.9 625.2 578.5 598.5
XX TOTAL 1851,3 2A66.9 2008.1 1858.7 1775.3
XX CHANGE VERSUS SO AUTH . -A.A*

OBJECT DESCRIPTION
PCR5. SCRV. 11A A . 1 118 A . 9 1105.6 1179.0 952.9
TRAVEL 210. A 21A . A 170.5 130.9 120.3
CONTRACTUAL 191.6 216.2 138.8 '182.3 157.3
COMMODITIES 17.7 16.2 10.9 1A .9 12.5
EQUIPMENT 6.5 8.5 8. A 2.1 29.1
LANDS/DLDGS 3.0 3.0 2 .9 A .0 3.2
GRANTS, CLMS 278.0 823.7 521. 0 29A.7 • 500.0

FUNDING SOURCE •
FcO. RECEIPT 6A8.7 1226 .A 856.9 660 .9 565.2
G. r .  MATCH 71.0 77.3 6 7 .9 71.0
GENERAL FUND 1131.6 1163.2 1083.3 1126.8 1190.1

kx GENERAL FUND CHANGE VS. 80 AUTH • -0.65:

POSITIONS
FULI.-T IME 3A.0 3A .0 3A.0 3A.0 25. 0
PART-TIME 7.0 7.0 7.0 7 . 0 9.6
STAFF MONTHS A50 . 0 A 5 0 . 0 A50.0 A 50.0 357.6



THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

I. REQUEST
Bill/Resolution No.__
Title An Act R e la t in g  to  F ire  P reven tion

FISCAL NOTE

S. B. 370 and H. B. 648

Requested bv Legislative Finance Date 2-6-80

II. FISCAL DETAIL
Agency Affected Department of Community & Regional Affairs
Program Category Affected Development
Budget Request Unit(s) Affected Local Government Assistance

EXPENDITURES (Thousands of Dollars) 

FY 79 FY 80 FY 81 FY 82 FY 83 FY 84
100 PERSONAL SERVICES
200 TRAVEL
300 CONTRACTUAL -

400 COMMODITIES
500 EOUIPMENT
600 LAND & STRUCTURES
700 GRANTS, CLAIMS, ETC..

TOTAL • 0 0 0 0 0 0

FUNDING (Thousands of Dollars)

GENERAL FUND
FEDERAL FUNDS
OTHER (Specify)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

III. ANALYSIS (See Fiscal Note Preparation Instructions, Section III)

No fiscal impact to this agency. There may be fiscal impact to Department of Commerce 
and Economic Development.

IV. DATE 2/5/80 .PREPARED BY La Donna Brown,

Original: Legislative Finance
cc: Budget and Management

Prime Sponsor (First Legislator Named)

AGENCY Local Government Assistance Division 
PHONE 465-4739________________

33-001 (Km. 10/70)



PBOG si A M “ COHMUNITY DEVELOPMENT BRU (s) H LOCAL GOVERNMENT ASSISTANCE

The Local Government Assistance ORU assists communities in attaining or sustaining viable units oT local government according to established 
criteria. Particular emphasis is given to communities having local governments that are organized under state law with population less than
2,000. Components include Training and Development, State Assessor, Local Boundary Commission (Ad- nistration), Revenue Sharing (Administration) 
and Coast)! Energy Impact Program.
The Training and Development Component provides local government officials with an opportunity to learn or improve skills needed to administer 
local govcrr.r.ent. Offices in Ouncau, Anchorage, Nome and Octhol provide individual technical assistance for specific needs. Included in this 
program is the administration of Rural Development Assistance grants which, in fY 00, was in the Community and Rural Development ORU.
The State Assessor assists local government with procedures for determining local property taxes based on full and true value. This component 
also administers property relief programs, and researches economic data relating to property tax assessments and municipal financing.
The Local Ooundary Commission component reviews and makes recommendations on requests for changes to or establishment Of municipal boundaries.
The intent is to ensure that the proposed changes will facilitate improvements in municipal services. This program also administers a grant program 
which makes grants of up to $25,000 for newly incorporated municipalities or those assuming special new powers such as police and fire protection.

•
The Contr,unity Legal Assistance Component provides grants to local governments for the purpose of bolstering their legal capabilities by enabling 
them Lo purchase appropriate resources to resolve legal issues. These grants may not exceed $20,000.
The Revenue Sharing Administration Component provides the personnel and expertise required to determine eligibili ty of municipal I ties to receive . 
revenue sharing grants as well as determine their program allocation.
The Coastal Energy Impact Program is designed to assist those coastal communities, through federal grants from the U.S. Department of Commerce, 
who expect to be impacted by cff-shorc energy projects. Two positions will he federally funded in FY 01 to monitor existing grants and bond 
guarantees and to make future determinations on awarding bond guarantees from CEIP funds obligated to the Alaska Municipal Bond Bank.

C A T E G O R Y :  DEVELOPMENT A G  £ N C Y  ■ COt'lliUNITY AIIO REGIONAL AFFAIRS

COMPONENT DESCRIPTION 79 AUTH 79 FINAL 79 ACT 80 AUTH 80 5UPL 80 RP GOVERNOR
TRAINING, DEVELOP, I RDA A 7 3 . A 515.3 A71.6 A 8 8 . 9 7 A 0 . 9
STATE ASSESSOR 2 A 7 . 7 258.9 210.1 235.9 283.8

'LOCAL BOUIIO. CONM-ADMIN 87.2 91.2 3A . 9 S6.0 91.7
REVENUE SHARING ADMINISTRATION 8 5 . A 89.9 77.8 72.5 73.7
COAST ENERGY IMPACT PRf GRAM 36A.7 856. A 585.2 376 .9 585.2
ADMINISTRATION 592.9 625.2 578.5 598.5
xw TOTAL 1851.3 2A66.9 2008.1 1858.7 1775.3
XX CHANGE VERSUS 80 AUTH , -A.AJi

OBJECT DESCRIPTION
I’ERS. SCRV. 11A A , 1 I ISA. 9 1105.6 1179.8 952.9
TRAVEL 210. A 21A . A 170.5 . 130.9 120.3
CONTRACTUAL 191.6 216.2 1S8.8 182.3 157.3
COMMODITIES 17.7 16.2 10.9 1A . 9 12.5
EQUIPMENT 6.5 8.5 8.  A 2.1 29.1
LANOS/BIDGS 3.0 3:0 2.9 A . 0 3.2
GRANTS, CLflS 278.0 823.7 521.0 29A.7 500 .0

FUNDING SOURCE
FED. RECEIPT 6A8.7 1226.A 856.9 660.9 585.2
G. r . MATCH 71.0 77.3 67.9 71.0
GENERAL FUND 1131.6 1163.2 1083.3 1126.8 1190.1

XX GENERAL FUND CHANGE VS. 80 AUTH '* -  0 . 6 JS

POSITIONS
FULL-TIME 3A.0 3A.0 3A . 0 3A.0 25.0
PART-TIME 7.0 7.0 7.0 7.0 9.6
STAFF MONTHS A50.0 ASO .0 .A50.0 A50.0 357.6



THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

FISCAL NOTE

I. REQUEST
Bill/Resolution No. S. B. 370 and H. B. 648______________________________ .
Title An Act Relating to Fire Prevention____________________________________•
Requested bv Legislative Finance_________________________________ Date 2-6-80

II. FISCAL DETAIL
Agency Affected Department of Community & Regional Affairs 
Program Category Affected Development________________________
Budget Request Unit(s) Affected Local Government Assistance

EXPENDITURES ^Thousands of Dollars) 

FY 79 FY 80 FY 81 FY 82 FY 83 FY 84
m PERSONAL SERVICES
200 TRAVEL
300 CONTRACTUAL
400 C O M M O D I T I E S
,500 EQUIPMENT
600 LAND & STRUCTURES
700 — g r a n t s , CLAIMS. ETC.

TOTAL • 0 0 0 0 0 0

FUNDING (Thousands of Dollars)

GENERAL FUND
FEDERAL FUNDS
OTHER (Specify)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

III. ANALYSIS (See Fiscal Note Preparation Instructions, Section III)

No fiscal impact to this agency. There may be fiscal impact to Department of Commerce 
and Economic Development.

IV. DATE 2/5/80__________  PREPARED BY La Donna Brown
AGENCY Local Government Assistance Division

Original: Legislative Finance PHONE 465-4739_________________
cc: Budget and Management

Prime Sponsor (First Legislator Named)



C A T E G O R Y  ' OCVELOPMENT 'E

COMMUNITY DEVELOPMENT . DRO(s):
COMMUNITY AND REGIONAL AFFAIRS

LOCAL GOVERNMENT ASSISTANCE

The Local Government Assistance ORU assists conmnnltles in atlain-ng or sustaining viable units of local government according to established 
criteria.  Particular emphasis is given to communities having local governments that ace organized under state law with population less than
2,000. Components include Training and Development. State Assessor, Local Ooundary Commission (Administration), Revenue Sharing (Administration) 
and Coastal Energy Impact Program.
The Traininn and Development Component provides local government officials with an opportunity to learn or improve skills needed to administer 
local government. Offices in Juneau, Anchorage, Home and Dcthcl provide individual technical assistance for specific needs. Included in this 
program is the administration of Rural Development Assistance grants which, in FY 00, was in the Community and Rural Development ORU.
The State Assessor assists local government with procedures for determining local property taxes based on full and true value. This component 
also administers property relief programs, and researches economic data relating to property lax assessments and municipal financing.
The Local Ooundarv Ccmuission component reviews and makes recommendations on requests for changes to or establishment Of municipal boundaries.
The intent is to ensure that the proposed changes will facil i tate improvements in municipal services. This program also administers a grant program 
which makes grants of up to $25,0C0 for newly incorporated municipalities or those assuming special new powers such as police and fire protection.
The Conmunity Legal Assistance Component provides grants to local governments for the purpose of bolstering their legal capabilities by enabling 
them to purchase appropriate resources to resolve legal issues. These grants may not exceed $20,000,
The Revenue Sharing Administration Component provides the personnel and expertise required to determine eligibi li ty of municipalities to receive . 
revenue sharing grants as well as determine their program allocation.
The Coastal Energy Impact Program is designed to assist those coastal communities, through federal grants from the U.S. Department of Com;ercc, 
who expect to be impacted by cff-shore energy project ' . Two positions will be federally funded in FY 81 to monitor existing grants and bond 
guarantees and to make future determinations on awarding bond guarantees from CEIP funds obligated to the Alaska Municipal Bond Bank.

COMPONENT DESCRIPTION 79 AUTH 79 FIHAl 79 ACT 80 AUTH 30 SUPL 80 RP GOVERNOR
TRAINING, DEVELOP, i  RDA 47 3.9 515.3 471.6 988.9 740 .9

.STATE ASSESSOR 247.7 258.9 210.1 235.9 283.8
'LOCAL BOUND. COMM-ADMIN 87.2 91.2 39 . 9 S6.0 91.7
REVENUE SHARING ADMINISTRATION 85.4 89.9 77.8 72.5 73.7
COAST ENERGY IMPACT PROGRAM 364 .7 836.4 585.2 376 .9 585.2
ADMINISTRATION 592. 9 625.2 578.5 598.5
XX TOTAL 1851.3 2466.9 2008.1 1858.7 1775.3
XX CHANGE VERSUS 80 AUTH .

» - 4 .4  V.

OBJECT DESCRIPTION
I’ERS. SERV. 1144.1 1184.9 1105.6 1179.8 952. 9
TRAVEL 210.4 214.4 170.5 180.9 120.3
CONTRACTUAL 191.6 216.2 138.8 182.3 157.3
COMMODITIES 17.7 16.2 10.9 14.9 12.5
EQUIPMENT 6.5 8 .5 8.4 2.1 29.1
LANOS/BLDGS 3.0 3.0 2.9 4 .0 3.2
r.R.\NTS, CLMS 278.0 823.7 521.0 294.7 • 500 .0

FUNDING SOURCE
FED. RECEIPT 648.7 1226.4 856.9 660 .9 585.2
G. r .  MATCH 71.0 77.3 67.9 71.0
GENERAL FUND 1131.6 1163.2 1083.3 1126.8 1190.1

XX G.' NEPAL FUND CHANGE VS. 80 AUTH * -0.6: :

POSITIONS
FULL-TIME 34.0 34.0 39.0 34.0 25.0
PART-TIME 7.0 7 . 0 7.0 7.0 9.6
STAFF MONTHS 450.0 450.0 950.0 450 .0 357.6



B IL L  A N A LY S IS
ASSIGNMENT DATE 2-1-80

U N A S S I G N E D .

D E P A R T M E N T  S P O N S O R  ( P R I N C I P A L )  B I L L  N O .  

P u b l i c  S a f e t y  M a l o n e  a n d  D u n c a n  H B  6 4 8

D E P A R T M E N T  P O S I T I O N

S u p p o r t

D * ? / 1 S 1 0 N  D I R E C T O R  . ^  D A T E  

R o n a l d  A .  H e n d r i e '  2 - 1 3 - 8 0

C O M M I S S I O N E R  a  D A T E

V W i l l i a m  R .  N i x '  2 / 1 4 / 8 0

G O V E R N O R ' S  O F F I C E  U S E  * j
I

□  P O S I T I O N  N O T E D  □  P O S I T I O N  A P P R O V E D  □  P O S I T I O N  D I S A P P R O V E D

B Y :  D A T E :  !

S U M M A R Y

( 1 )

( 1 )  R E L A T E D  B I L L S  ( S I M I L A R  O R  C O N F L I C T I N G )  ( 2 )

( 2 )  O T H E R  A G E N C I E S  A F F E C T E D  B Y  B I L L

i

I d e n t i c a l  t o  S B  3 7 0  i n t r o d u c e d  1 / 3 1 / 8 0  

D e p a r t m e n t  o f  C o m m e r c e  & E c o n o m i c  D e v e l o p m e n t

( ’ )  n .  O R G A N I Z A T I O N A L  S U P P O R T  F O R  B I L L  

A l a s k a  F i r e  C h i e f s  A s s o c i a t i o n  

A l a s k a  S t a t e  F i r e f i g h t e r s  A s s o c i a t i o n

1

( 2 )  b .  O R G A N I Z A T I O N A L  O P P O S I T I O N  T O  B I L L

1

U n k n o w n

( 3 )  P R O G R A M  E F F E C T S  O F  B I L L

T h e  i n c e n t i v e  a s p e c t s  o f  t h e  b i l l  ( v o l u n t a r y  o r  r e g u l a t e d  i n s t a l l a t i o n  o f  p r i v a t e  f i r e  !

p r o t e c t i o n  s y s t e m s )  w i l l  f a v o r a b l y  a f f e c t  f i r e  p r e v e n t i o n  a n d  p r o t e c t i o n  p r o g r a m s  a n d  j

e f f o r t s  a t  t h e  s t a t e  a n d  l o c a l  l e v e l s .

( 4 )  F I S C A L  I M P A C T :  □  N O N E □  F I S C A L  A N A L Y S I S  A T T A C H E D

■ - j
i

( 5 )  A M E N D M E N T S  P R O P O S E D :  

N o n e

( 6 )  C O M M E N T S :

T h e  p r o v i s i o n s  i n  t h i s  b i l l  p r o v i d e  t h e  i n c e n t i v e  a n d  m e a n s  a n d  m e t h o d s  f o r  t h e  i n s t a l l a t :  

o f  p r i v a t e  f i r e  p r o t e c t i o n  s y s t e m s  i n  p r i v a t e  p r o p e r t y  w h i c h  w i l l  i n  t u r n  e n h a n c e  a n d  

s u p p o r t  t h e  p u b l i c  f i r e  p r o t e c t i o n  s y s t e m s  a n d  c a p a b i l i t i e s  o f  c o m m u n i t i e s  t h r o u g h o u t  A l a s

M a n y  c o m m u n i t i e s  a r e  b e i n g  f a c e d  w i t h  p r o v i d i n g  a d d i t i o n a l  f i r e  p r o t e c t i o n  s e r v i c e s  a n d  

w i t h  t h e  c o s t s  a s s o c i a t e d  w i t h  p r o v i d i n g  t h o s e  s e r v i c e s .  A  c o m m u n i t y  f i r e  p r o t e c t i o n  

i n c e n t i v e  p r o g r a m  c a n  p r o v i d e  a n  a l t e r n a t i v e  t o  t h e  i n c r e a s i n g  c o s t s  o f  f i r e  p r o t e c t i o n .

A  l o n g  t e r m  a f f e c t  o f  s u c h  a  p r o g r a m  w o u l d  b e  i n  t h e  a r e a  o f  s e c u r i t y  o f  a  c o m m u n i t i e s  

a s s e t s ,  e . g .  p r i v a t e  f i r e  p r o t e c t i o n  s y s t e m s  p r o t e c t  t h e  e c o n o m i c s  o f  t h e  c o m m u n i t y  b y  

p r o v i d i n g  s e c u r i t y  f o r  t h e  b u s i n e s s e s  t h a t  p r o v i d e  t h e  t a x  b a s e  a n d  e m p l o y m e n t  o f  t h o s e  

— , w i t h i n  t h e  c o m m u n i t y .  B o t h  t h e  d i r e c t  a n d  i n d i r e c t  s o c i o e c o n o m i c  i m p a c t s ,  f r o m  f i r e ,  

—i ^ - w o u l d  b e  r e d u c e d .



JU a sks j i ia ie  J i e y i d c d u r e

H o u s e  o f  R e p r e s e n t a t i v e s

Committee on p0Uch v
State Capitol

Community &  Regional A f f a i r s  Juneau, Alaska 998ii

P r o p o s e d  CS for HB 648 relating to fire 
pro t e c t i o n  w o u l d  include.a definition of 
fire p r otection equipment as f o l l o w s :

-p. 2 line 13
(c) In (b) of this section, nfire protection 
equipment" means fire p r o tection or fire alarm 
systems as defined in the current edition 
of National Fire Codes published by the National 
Fire Prot e c t i o n  Association.

A ppro p r i a t e  reference to this definition w i l l  
be m a d e  as n e e d e d  throughout the bill.



D E F I N I T I O N S  OF F I R E  P R O T E C T I O N  S Y S T E M S

F i r e  p r o t e c t i o n  and fire a l a r m  s y s t e m s  are those s y s t e m s  as 
d e f i n e d  in the N a t i o n a l  F i r e  C o d e s , c u r r e n t  edition, p u b l i s h e d  
by the N a t i o n a l  F i r e  P r o t e c t i o n  Association.,

T h e s e  s y s t e m s  include, but are not l i m ited to the following:
F o a m  E x t i n g u i s h i n g  s ystems, High  E x p a n s i o n  F o a m  systems, C a r b o n  
D i o x i d e  systems, Halon 1301 systems, H a l o n  1211 systems, D r y  
C h e m i c a l  syst ems, W a t e r  S p r a y  F ixed systems, F o a m / W a t e r  S p r i n k l e r  
a nd S p r a y  s y s tems, S t a n d p i p e  and Hose systems, H y d r a u l i c  
S p r i n k l e r  s y s tems, and a s s o c i a t e d  p u m p s ,& tanks as r e q u i r e d  for 
the f o r e g o i n g  systems.

F i r e  A l a r m  s y s t e m s  -include, but are not limited to: C e n t r a l
S t a t i o n  s i g n a l i n g  systems, Local P r o t e c t i v e  s i g n a l i n g  systems, 
A u x i l i a r y  s y s t ems, R e m o t e  S t a t i o n  sign aling systems, P r o p i e t a r y  
s i g n a l i n g  s y s tems, A u t o m a t i c  F i r e  D e t e c t i o n  systems.



DEPARTMENT OF NATURAL RESOURCES

omcc or m  coumssmut POUCH M- JUNEAU 9S81\

J A Y  S. H A M M O N D ,  G O V E R N O R

A N N U A L  R E P O R T  O N  THE FIRE S U P P R E S S I O N  F U N D

P r e p a r e d  for the A l a s k a  S tate L e g i s l a t u r e

Wh i l e  the 1978 fire s eason w a s  the m i l d e s t  on record, the  
1979 fire s e a s o n  w a s  o n e  of the w o r s t  on r e c o r d  for the 
State.

In a c c o r d a n c e  w i t h  AS 4 1.15.240 the f o l l o w i n g  r e p o r t  of 
income and e x p e n s e s  of the fire s u p p r e s s i o n  fund is s u b­
mit t e d  for the 1979 fire season.

The fund w a s  e s t a b l i s h e d  at $750,000 by the 1978 Le gis l a t u r e .  
Du r i n g  the 1978 fire s e a s o n  $7 5,955.75 w a s  e x p e n d e d  on fire 
s u p p r e s s i o n  work. T h e  1979 L e g i s l a t u r e  d i d  n o t  a p p r o p r i a t e  
funds to b r i n g  the s u p p r e s s i o n  fund b a c k  to its o r i g i n a l  
level. Due to this fact the sum of $ 6 7 4 , 0 4 4 . 2 5  w a s  a v a i l­
able at the s t a r t  o f  the 1979 fire season.

The 1979 fire s e a s o n  s t a r t e d  w i t h  a few i n c o n s e q u e n t i a l  
fires near F a i r b a n k s  and in the M a t - S u  Valley. O n  May 10, 
1979 a fire was s t a r t e d  w i t h i n  the Delta B a r l e y  project, the 
ag r i c u l t u r a l  c l e a r i n g  p r o j e c t  near Delta Jun ction. Under 
e x i s t i n g  w e a t h e r  c o n d i t i o n s  of h i g h  w i n d  a n d  low humi dity, 
the fire could not be c o n t r o l l e d  and g r e w  to 2000 acres the 
first night. A  p r o j e c t  fire o r g a n i z a t i o n  w a s  i n i t i a t e d  and 
the fire d e c l a r e d  c o n t r o l l e d  on M a y  19, 1979 a t  4200 acres.
By M a y  25, the fire h a d  been t o tally demanned. No new 
evide n c e  of fire w a s  o b s e r v e d  until June  4, 1979.

June 4 was a n o t h e r  d a y  of h i g h  w i n d  and low humidity. It 
has never b e e n  s a t i s f a c t o r i l y  d e t e r m i n e d  w h e t h e r  a new fire 
start was m a d e  or b u r i e d  fire w i t h i n  the p e r i m e t e r  b l e w  
across and s t a r t e d  in u n b u r n e d  fuels. A  p r o j e c t  fire 
o r g a n i z a t i o n  w a s  a g a i n  o r d e r e d  to a t t e m p t  to c o n t r o l  the 
fire. Fire c o n t r o l  p e r s o n n e l  s tayed on the fire at v a r i o u s  
levels until the summer w a s  ended. The fire m a d e  runs on 
June 24, J u l y  4 and in August.

Late seas on p r o b l e m s  c o n t i n u e d  to appear from the Delta 
Barley Project. D u r i n g  the fall some i n d i v i d u a l s  s t a r t e d  
their b e r m  piles w i t h  no e f f o r t  to control fire spread. On 
Oc t o b e r  16 an i n d i v i d u a l  s t arted his b e r m  pi les and u n d e r  
ideal fire c onditions, m a d e  a run of six m i l e s  d u r i n g  the 
night.

10-J9LH



The a c c o m p a n y i n g  fire statistics indicate that state fire 
fighters w e r e  s u p p r e s s i n g  o ther fires throu gh the area of 
state r e s p o n s i b i l i t y  at the same time the Delta Barley fire 
was being fought.

To illustrate  some of the major  costs, the following items 
of expend i t u r e s  are given. These are firm figures only 
through A u g u s t  b u t  are indicative of the ration of m ajor 
cost items o n  any p r o j e c t  fire.

Class of E x p e n d i t u r e  Costs

Emergency F i r e f i g h t e r  w age s $1,091,572.36
H elic opter chart er 305,259.88
Tractor rental 470,046.16
Other v e h i c l e  rental 190,714.06

These costs, along w i t h  the accompa nying attachments indicate 
the Fires S u p p r e s s i o n  F u n d  m u s t  be better align ed w i t h  state 
fire responsibility. BLM predicts that by 1985 A l a s k a  will 
have its full e n t i t l e m e n t  of land. Along w i t h  the land, the 
State's fire w o r k l o a d  w i l l  increase many times over. By 
1985 it is e s t i m a t e d  75 m i l l i o n  acres of state land wi ll be 
under fire protection.

Future Demands

Land will be t r a n s f e r r e d  at the rate of 10-15 mill ion acres 
per year; and w i l l  r es ult in the State having 75% of the 
total fire cost on state lands by 1985. Total statewide 
fire cost in 1979 dollars is $20,000,000 per year, therefore 
state funds must be able to support expenditures of $14-15 
million per year, with about $5 m i llion of this in project 
fire costs.

Attach ment A: Fi re Cause - State Responsib ility Lands
A ttachment B: P r o j e c t e d  Fire Occurrance Through 1985
A ttachment C: P r o b l e m  Fire Identification State Lands

T h rou gh 1985
Attachmen t D: S t a t ewide  Fires by Cause - State and Federal

Lands
Attach ment E: Fire Suppr e s s i o n  Funds - Receipts and Expenditures

C a l e n d a r  Year 1979



JANUARY 22, 1980

STATE RESPONSIBILITY LANDS

1979 FIRE SEASON

CAUSE DISTRICT
FIRES ACRES

NO. % NO. %

LIGHTNING NCD 22 7.8 458 1.1

SCD 1 0.4 9 0.0

MAN CAUSED NCD 127 44.8 41,697 98.1

SCD 133 47.0 336 0.8

SUB-TOTAL 283 42,500

1978 FIRE SEASON

CAUSE DISTRICT

FIRES ACRES

NO. % NO. %

LIGHTNING NCD 3 2.0 2 0.3

SCD 1 0.6 -0- 0.0

MAN CAUSED NCD 36 23.5 61 10.7

SCD 1131 73.9

.—
icnolh 89.0

SUB-TOTAL 153 572

1, INCLUDES 2 FIRES IN SE & 100 ACRES

A t t a c h m e n t  A



PROJECTED* FIRE OCCURRENCE THRU 1985

L i g h t n i n g M a n -Ca u s e d Fa l s e A l a r m

No. % No. 7 No, %

T o t a l % Av e r a g e

S t a t e  R e s p o n s i b l e  La n d  

F e d . R e s p o n s i b l e  La n d

681

659

50

50

1,144

195

85

15

338

107

75

25

2,163

961

69%

31%

432.6

192.2

T o t a l  (5 Y e a r s ) 1,340 1,339 445 3,124

A n n u a l  A v e r a g e 248 267,8 625

*Ba s e d  o n  1972 - 1976 F i r e H i s t o r y  

La n d s t r a n s f e r r e d t o t h e Sta t e a t 14 mi l l i o n a c r e s per y e a r .



PROBLEM FIRE* IDENTIFICATION 

STATE LANDS PROJECTED TO 1985

P r o b l e m  F i r e s P e r c e n t T o t a l  F i r e s

No. Co s t No. C o s t No. Co s t

St a t e 62 $7,405,039 33 44 2163 $9,527,000

F e d e r a l 127 9,512,014 67 56 961 12,126,000

T o t a l 189 16,917,051 3124 21,653,000

A v e r a g e 37.8 $3,383,006 625 $4,330,000

*P r o b l e m  F i r e : F i r e s  o v e r  300 A c r e s  a n d  f i r e s  c o s t i n g  o v e r  $100,000

Based on Fire Histroy, 1972 to 1976 (r years)

P r o b l e m  F i r e s  a c c o u n t e d  f o r  78% o f  t h e  t o t a l  s u p p r e s s i o n  c o s t . 

D o l l a r  c o s t s  a r e  a c t u a l  e x p e n d i t u r e s , n o t  a d j u s t e d  f o r  i n f l a t i o n .



1979 FIRE SEASON 

NO. OF FIRES BY CAUSE

JANUARY 22, 1980

STATE RESPONSIBILITY LANDS

CAUSE DISTRICT

FIRES ACRES

NO. % NO. %

LIGHTNING NCD 22 3.6 458 0.1

SCD 1 0.2 9 0.0

MAN CAUSED NCD 127 20.7 41,697 9.6

SCD 133 21.5 336 0.1

SUB TOTAL 283 46.0 42,500 9.8

FEDERAL RESPONSIBILITY LANDS

CAUSE DISTRICT

FIRES ACRES

NO. % NO. %

LIGHTNING FAIRBANKS 164 26.7 384,534 89.2

ANCHORAGE 24 3.9 787 0.2

MAN CAUSED FAIRBANKS 74 12.0 2,249 0.5

ANCHORAGE 70 11.4 1,444 0.3

SUB TOTAL 332 54.0 389,014 90.2

STATEWIDE

TOTAL 615 431,514 1

A tta c h m e n t D



1979 FIRE SEASON 

NO. OF FIRES BY CAUSE

JANUARY 22, 1980

STATE RESPONSIBILITY LANDS

CAUSE DISTRICT

FIRES ACRES

NO. % NO. %

LIGHTNING NCD 22 3.6 458 0.1

SCD 1 0.2 9 0.0

MAN CAUSED NCD 127 20.7 41,697 9.6

SCD 133 21.5 336 0.1

SUB TOTAL 283 46.0 42,500 9.8

FEDERAL RESPONSIBILITY LANDS

CAUSE DISTRICT

FIRES ACRES

NO. % NO. %

LIGHTNING FAIRBANKS 164 26.7 384,534 89.2

ANCHORAGE 24 3.9 787 0.2

MAN CAUSED FAIRBANKS 74 12.0 2,249 0.5

ANCHORAGE 70 11.4 1,444 0.3

SUB TOTAL 332 54.0 389,014 90.2

STATEWIDE

TOTAL 615 431,514

Attachment D



F I R E  S U P P R E S S I O N  

R E C E I P T S  A N D  E X P E N D I T U R E S  F O R  C A L E N D A R  Y E A R  1 979

R E C E I P T S

J a n u a r y  1, 1 9 7 9  F i r e  S u p p r e s s i o n  F u n d  

J u n e  5, 1 979 R e v i s e d  P r o g r a m  

J u n e  3, 1 9 7 9  G o v e r n o r ' s  D i s a s t e r  F u n d  

A u g u s t  7, 1 9 7 9  Deb t  S e r v i c e  L a p s e  

A u g u s t  7> 1 9 7 9  A g r i c u l t u r a l  L o a n  Fund

10-42-9-500

6 7 4 . 0 4 4 . 2 5

86,900.00

7 6 0 . 9 4 4 . 2 5

10-42-9-505

315,000.00 
395,000.00 513,100.00 

1,200,000.00

2 , 4 2 3 , 1 0 0 . 0 0

E X P E N D I T U R E S (1)

J a n u a r y  - J u n e  197 9  

( a t t a c h m e n t  1 m i n u s  2)

J u l y  - D e c e m b e r  1979 

( a t t a c h m e n t  3)

J a n u a r y  - J u n e  1979 

( a t t a c h m e n t  4)

J u l y  - D e c e m b e r  1979 

( a t t a c h m e n t  5)

7 6 0 , 8 5 6 . 9 8

7 0 7 , 4 2 9 . 5 3

661 , 8 5 5 . 4 0

1 , 4 0 7 , 7 7 5 . 1 1

To tal E x p e n d i t u r e s

A d j u s t m e n t

1 , 4 6 8 , 2 8 6 . 5 1 2 , 0 6 9 , 6 3 0 . 5 1

4 6 , 8 2 6 . 7 2

(Prior y e a r  o b l i g a t i o n s  d e c r e a s e  c u r r e n t  and p r i o r  y e a r  a u t h o r i z a t i o n s )  

D e c e m b e r  31, 1 9 7 9  B a l a n c e  ( 7 0 7 , 3 4 2 . 2 6 )  * 3 0 6 , 6 4 2 - 7 7

•’•This b a l a n c e  is the total o f  p r i o r  y e a r  a n d  c u r r e n t  y e a r  (1 1 9 , 4 1 7 - 8 8  + 1 8 7 , 2 2 4  8 9 )

(1) See a t t a c h m e n t s  n u m b e r s  1 t h r u  5 f o r  l ine items a l l o c a t i o n s .

A t t a c h m e n t



R E C O M M E N D A T I O N S  

F R O M  T H E

A L A S K A  F I R E  C H I E F ' S  A S S O C I A T I O N  
A L A S K A  S T A T E  F I R E F I G H T E R  A S S O C I A T I O N

F O R

A D O P T I O N  O F  T H E  

C O M M U N I T Y  F I R E  P R O T E C T I O N  I N C E N T I V E  P R O G R A M

M a t e r i a l  P r e p a r e d  By: 
R o b e r t  R . S h i r n b e r g  
F i r e  M a r s h a l  
N i k i s k i  F i r e  Dept. 
C h a i r m a n  A d - H o c  C o m m i t t e e  
ASF.



The Alaska State F i r efighters Association and the 
Alaska Fixe Chief's Association, at their respective 
annual m e e t i n g s  in October of 1979 in Petersburg,
Alaska, were presented a p r o g r a m  entitled, "Community 
Fire Protection Incentive Program".

Both the Alaska State F i refighters Association and 
the Ala s k a  Fire Chief's A s s o c i a t i o n  submitted to their 
re s pective m e mberships a resolution calling for support 
in the preparation of p r o gram m a t erial to enact the 
Co m munity Fire P r o tection Incentive Program during the 
1980 session of the Alaska State Legislature. Both 
bodies passed unanimously this resolution.

A joint AD-H O C  committee was formed, comprised of 
m e m b e r s  of the ASFA and the A F C A  to prepare the necessary 
material and to carry out the legislative program p r e s e n­
tation.



The State of Alaska has the honor of being Number #1 in many 
catagories. We are by far the largest state in the Union.
Our fisheries and resources from the sea are Number II in 
value. Our resources on oil and gas production are a p p r o a c h­
ing Number II. Our mineral potential is the greatest of all 
states.

Our state also has the dubious honor of being Number II by 
some m a r g i n  in the loss of life per capita by fire and the 
p r o p e r t y  dollar loss per capita. It appears that the growth 
of our state is assured with projections of ship building 
facilities, processing and support facilities for a bottom 
fishing industry, oil and gas production with related p e t r o­
chemi c a l  industrial plants, m i n e r a l  development, etc. With 
the p o p u l a t i o n  and constructions that will come with this 
g r o w t h  and with our present methods of providing fire p r o­
tection, we will retain the dubious .honor of being Number #1 
in per capita loss of life and property damage as a result of 
fire.

We in the fire service recognize that a new approach in p r o­
viding for both public and private fire p r otection needs must 
be developed. We recognize that the Community Fire Protection  
Incentive Program does offer the method to redirect fire p r o­
tection s y s tems and combine the best features of both public 
and p r i v a t e  fire protection in a manner that will improve and 
better the c o m munity against the ravages of fire. It provides 
a meth o d  w h e r e b y  the costs for public fire protection can be 
c o n t r o l l e d  as the community expands and grows.

The C o m m u n i t y  Fire Protection Incentive Program provides a 
method w h e r e b y  the private p r o p e r t y  owner and businessman will 
have the incentive and support necessary zo provide for the 
in s tallation of private fire protection systems in their p r o p­
erty. This incentive is created through a three-part program 
as follows:

This loan 
and busi 
create 
such

provide loans to 
an interest r 

ive to/install ppiVate 
ulic sprankler sysrems.

ty owner 
that/w'i

of the l o a n  w i y / b e  such/that 
received/for the/installation of 

w i l l ' b e  cal c u l a t e d  in/the repayment 
that the peo^erty^ptfner will/fealize  
the i n stallation of the spr^fnkler system.

re

ect insurance 
inkier /system 

e. It is/the intent 
dollar return on 

An example would be
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that if the^rr^t in.&tifanc£^aving wa 
terms wpirfTd recprfre a ^ T ^ O O O  annu a l  
net return t t f t h e o f ^ p e r t y  owper of 
lpan has/b^en p^rd off, a t x h i c h  
receiy^r^the entire $6, OOGKoenef i t .

s-'$6 , OOO^arrffually,,"the loan 
payriueht, respiting in^er"-'" 
SS'TOOO annually u>tr3Tl the 

me the property^€wner would

Tax Incentive

Remove from the property tax rolls the assessed value of the 
private fire protection system. There is no q u e s t i o n  of the 
roll that the private fire protection has in supporting the 
public fire protection system. It is taken into c o nsideration 
in the I.S.O. rating schedule, it has a decided effect on r e­
ducing the overall insurance rating of a community's fire 
defenses. It protects the c o m m u n i t y’s tax base. It protects 
the jobs and the economy of the community.

With our present policy of taxing private fire p r o tection systems, 
we discourage the property owners from installing such voluntary 
systems.

Again, the private property owner and business man will be e n­
couraged to install private fire protection systems if we remove 
the tax burden that is placed on such systems.

Water Standby Surcharge for Sprinkler Connections

Some water utilities have placed an excessive standby water rate 
to property owners that have installed hydraulic sprinkler sys­
tems in their property. In many cases these special rates have 
eliminated or exceeded any dollar saving the p r o p e r t y  owner may 
have enjoyed because he has installed a sprinkler system.

In some cases the owners of property equipped with sprinkler 
systems have shut the sprinkler system down and d i s continued 
its use and accepted the higher insurance rate because there was 
a dollar saving between the water standby rate and the increased 
insurance premiums.

As can be seen, the excessive water rate charge is a direct 
attack on the incentive to install private fire p r o t e c t i o n  
systems.

Therefore, it is necessary that special water rates for properties 
equipped with sprinkler systems be reduced to a very nominal fee 
or eliminated altogether.
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T h i s  p r o g r a m  i n t e n t  is to p r o v i d e  for the p r o p e r t y  o w n e r s  and 
b u s i n e s s e s  the i n c e n t i v e  and a s s i s t a n c e  to i n stall fire p r o­
tec t i o n  sys te m s .  The  p r o g r a m  is to be m a d e  a v a i l a b l e  to 
p r o p e r t y  o w n e r s  in all a r e a s  of the s t a t e  of A l a s k a ,  fr om the 
larger m u n i c i p a l i t i e s  to the s m aller c o m m u n i t i e s  and v e r y  
r ural areas. T o  those c o m m u n i t i e s  w i t h  f u l l - t i m e  paid fire 
d e p a r t m e n t s  to those w i t h  v o l u n t e e r  fire d e p a r t m e n t s ,  and also 
those a r e a s  w i t h o u t  any fire p r o t e c t i o n  at all. T h e  p r o g r a m  
m a k e s  a s s i s t a n c e  a v a i l a b l e  to a r e a s  that are iso lated, such as 
r e m o t e  c a n n e r y  l o c a t i o n s ,  and a m e t h o d  to p r o v i d e  for fire 
p r o t e c t i o n  o f  s u c h  f a c i l i t i e s .

W i t h  s u c h  a p r o g r a m  in e f f e c t  and w i t h i n  a f e w  s h o r t  years, 
we w i l l  see a d e c i d e d  r e d u c t i o n  in our p r o p e r t y  fire loss and 
l o s s  o f  l i f e  f r o m  fire. We w i l l  r e a l i z e  a d i r e c t  s aving in 
the c o s t  o f  our p u b l i c  fire p r o t e c t i o n  s y s tems.  We w i l l  be 
a b l e  to b e t t e r  m e e t  the fire p r o t e c t i o n  n e e d s  of our e x p a n d i n g  
and g r o w i n g  c o m m u n i t i e s ,  and be able to c o n t r o l  the c o s t s  of 
this e x p a n s i o n .

Fewer jobs w i l l  be lost t h r o u g h  c a t a s t r o p h i c  fires, the e c o n o m y  
better p r o t e c t e d ,  the rax base of the c o m m u n i t y  b e tte r assured, 
and those p u b l i c  p r o g r a m s  tha t are s u p p o r t e d  by the tax base 
better p r o t e c t e d .
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P i i v a t e  p a t e ,

Sc'LUCi. / 4

P a C t i c

Stcni.cC- ‘Sy @6dt a cd

‘7 / t e . t c n .  T ^ c q u O c C M i e . i U t i .
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