
7 I 7 FK TK H  h b -  b 4 t f ------------------------------------------------------------------------------------------------------



struction, and 0 .6  fo r fire resistive construction. Interpola­
tion is used if the type o f construction docs not fa ll into one 
of the fou r categories.

To the result ohtaincd by application o f the formula, a 
credit o r surcharge is applied fo r occupancy, a credit fo r 
complete automatic sprinkler protection when provided, and 
a surcharge fo r  exposures.

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

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

Table 11 - 1 B. Fire F low s  f o r  G roup s  o f  D w e l l in g s
Exposure Distances 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 1.500-2,000 f

• Where wood shingles could contribute to spreading fires, 
«dd 500 gpm.

t II the buildings are continuous use a minimum of 2,500 gpm.

be used, The required fire flow should be available with con- 
jumption a' the maximum daily rate (sec Part 13 o f this 
chapter). The number o f hours during which the required 
fire (low should he available varies from  2 to 10 hours as 
indicated in Table 11-1C.

Table 1 1 -1C . D u ra t ion  o f  R equ ired  Fire F low  
(U .S .  G a l lo n s )

Roquired Firo Flow Required Firo Flow
Gallons

per
minute

Million 
gallons 
per day

Duration
hours

Gallons
per

minute
Million 
gallons 
per day

Duration
hours

1.000 1.44 2 4.500 0.48 41.250 1.00 2 5.000 7.20 51.500 2 16 2 6.500 7.92 51.750 2.52 2 6.000 8.64 62.000 2.08 2 7.000 10.08 7
2.260 3.24 2 8.000 11.62 82.600 3.60 2 9.000 12.96 93.000 4.3? 3 10,000 14.40 103.600 5.04 3 11.000 15.84 104.000 5.76 4 12.000 17.28 10

There arc fires where quantities o f water in excess o f the 
r«Ruircd tire flow arc used. Water supplies o f 50,000 gpm 
01 Greater have been used in fire suppression, but to design 
•hlcms capable o f delivering flows o f that magnitude in the 
*ycragc community fo r a possible untisunl situation is not 
*°°d economic practice.

F. Adequacy and Reliability o f Supply
The adequacy o f any gi' water system cun be dct'r- 

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 fo r  at any one time. Arrangement o f the 
supply works and details o i the pumping facilities may limit 
the adequacy o f the supply o r affect its reliability. The var­
ious components o f a water system arc discussed in other 
chapters o f this Section.

In  a “ pumping”  system, a common arrangement is to 
have one set o f pumps that tzkes suction from  wells o r from  
a river, lake, o r other body o f water. I f  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 soutcc and discharge 
the water into settling reservoirs anc filter beds. A fter pro­
cessing, the water flows to clear water reservoir? from  which 
a second set o f pumps lakes suction and discharges the 
water directly into the water main system. Unfortunately, 
failure o f any part o f the equipment may put the supply 
works out o f commission. This is usually taken care o f by 
duplication o f units and by arrangement o f the plant So as to 
facilitate repairs.

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

Duplication o f pumping units and storage facilities, and 
arrangement oi 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 o f duplicate facilities is shown by the frequency o f 
their use.

G. Future Requirements for Determining Fite F low
The amount o f water needed to control and extinguish n 

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 tin e  o f a fire, as 
compared with the conditions existing when fire flow re­
quirements were established, arc variables that cannot be 
adequately measured at the present time. Better f:rc ex­
perience data basis should make it possible lo  tailor fire 
flows more specifically to conditions that might be expected 
at the time o f a lire. Better analysis may indicate a need to 
increase fire flow beyond what is presently required, o r it 
muy result in a water system design based upon a balance 
between the risk involved r.nd the economics o f ir  ..intaiiting 
the water system.
Tlie Role o f Codes mill Ordinances

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

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,
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the control o f combustibles in a fire area. A  good building 
code further reduces the chance fo r a serious fire by re­
quiring construction materials and buiidirig assemblies 
which will contain a developing fire to a given area. These 
two factors atone will reduce considerably the amount o f 
water needed fo r fire fighting. Zoning ordinances that es­
tablish distances between properties can be effective in con­
trolling exposure s<tuations.
The Role o f Fire Detection and Extinguishing Systems

The increased use o f automatic extinguishing systems, 
whether they use water o r some other agent, will affect the 
quantities o f water required. Howr.vcr, until more wide­
spread use is made o f early warning s; terns and automatic 
extinguishing systems, it will no'. l:e possible to equate the 
effect o f these systems to required lire flow. Consideration 
is now given in the ISO Guld‘ fo r Determination o f Re­
quired Fire Flow fo r the presence o f automatic sprinklers.

Water supply requirements arc just one factor in a com­
plex system that in total detc.mines what the potential fo r 
a fire is, how extensive the fire will be, and the measures 
needed to suppress it. Research wilt someday equate all 
these factors and permit establishing fire flows on the basis 
o f sound, thoroughly researched, and documented prin­
ciples.

SI Units
The follow ing conversion factors are given as a con­

venience in converting to S I uuits the English units used in 
this chapter.

1 ft =  .305 m
1 psi =  6894.757 Pa
1 gpm =  3.785 litrcs/nvn
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H O W  T H E  ISO E S T I M A T E S  F I R E - F L O W  R E Q U I R E M E N T S

I n s u r a r c e  S e r v i c e s  O f f i c e  

G u i d e  for D e t e r m i n a t i o n  O f  R e q u i r e d  F i r e  F l o w

1. A n  e s t i m a t e  o f  t h e  fire f l o w  r e q u i r e d  for a g i v e n  fi r e

a r e a  m a y  be. d e t e r m i n e d  b y  t h e  f o r m u l a :
0.5

F = 18 C (A)

w h e r e

F = t h e  r e q u i r e d  f i r e  f l o w  in g p m

C = c o e f f i c i e n t  r e l a t e d  to t h e  t y p e  o f  c o n s t r u c t i o n

C = 1.5 for w o o d  f r a m e  c o n s t r u c t i o n

= 1.0 for o r d i n a r y  c o n s t r u c t i o n

= 0.8 for n o n c o m b u s t i b l e  c o n s t r u c t i o n

= 0.6 for f i r e - r e s i s t i v e  c o n s t r u c t i o n

N o te: F o r  t y p e s  of c o n s t r u c t i o n  t h a t  do n o t  fall
w i t h i n  t h e  c a t e g o r i e s  gi v e n ,  u s e  a c o e f f i c i e n t  
r e f l e c t i n g  the d i f f e r e n c e s .  S u c h  c o e f f i c i e n t s  
s h a l l  n o t  be g r e a t e r  t h a n  1.5 n o r  less t h a n  0.6 
a n d  m a y  be  d e t e r m i n e d  b y  i n t e r p o l a t i o n .

A  = t h e  t o t a l  f l o o r  a r e a  ( i n c l u d i n g  a l l  s t o r i e s ,  b u t  e x­

c l u d i n g  b a s e m e n t s )  in the b u i l d i n g  b e i n g  c o n s i d e r e d .  F o r

f i r e - r e s i s t i v e  b u i l d i n g s  c o n s i d e r  the 6 l a r g e s t  s u c c e s s i v e  

f l o o r  a r e a s  if the v e r t i c a l  o p e n i n g s  a r e  u n p r o t e c t e d ;  if 

the v e r t i c a l  o p e n i n g s  a r e  p r o p e r l y  p r o t e c t e d ,  c o n s i d e r  

o n l y  the 3 l a r g e s t  s u c c e s s i v e  f l o o r  areas.

T h e  f i r e  f l o w  as d e t e r m i n e d  b y  the a b o v e  s h a l l  n o t  e x c e e d

8,000 g p m  for w o o d  f r a m e  c o n s t r u c t i o n

S o u r c e :  I n s u r a n c e  S e r v i c e s  O f f i c e ,  G u i d e  for D e t e r m i n a t i o n  of

R e q u i r e d  F i r e  F l o w , N e w  York, J u n e  1972.
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8 . 0 0 0  g p m  f o r  o r d i n a r y  c o n s t r u c t i o r

6 . 0 0 0  g p m  f o r  n o n c o m b u s t i b l e  c o n s t r u c t i o n

6 . 0 0 0  g p m  f o r  f i r e - r e s i s t i v e  c o n s t r u c t i o n

e x c e p t  t h a t  f o r  a  n o r m a l  1 - s t o r y  b u i l d i n g  of any t y p e  o f  

c o n s t r u c t i o n  t h e  fi r e  f l o w  s h a l l  n o t  e x c p e d  6 , 0 0 0  gpm.

T h e  f i r e  f l o w  s h a l l  n o t  be le s s  t h a n  500 gpm.

F o r  1 - f a m i l y  ai.d s m a l l  2 - f a m i l y  d w e l l i n g s  n o t  e x c e e d i n g  2 s t o r i e s  

in h e i g h t  see note. 10.

2. T h e  v a l u e  o b t a i n e d  in No. 1 a b o v e  m a y  be r e d u c e d  b y  up 

to 25% c r e d i t  for o c c u p a n c i e s  h a v i n g  a l i g h t  fire l o a d i n g  or  m a y  

b e  i n c r e a s e d  b y  u p  to a 25% s u r c h a r g e  for o c c u p a n c i e s  h a v e  a h i g h  

fire l o a d i n g .  A s  a g u i d e  for d e t e r m i n i n g  l o w  o r  h i g h  fire l o a d i n g s ,  

l i s t s  of  l i g h t  h a z a r d  a n d  e x t r a  h a z a r d  o c c u p a n c i e s  as g i v e n  in 

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  S t a n d a r d  No. 13 a r e  i n c l u d e d

in the Appendix.

T h e  fi r e  f l o w  s h a l l  n o t  be l e s s  t h a n  500 gpm.

3. T h e  v a l u e  o b t a i n e d  in No. 2 a b o v e  m a y  be r e d u c e d  b y  u p  

to 25% c r e d i t  for c o m p l e t e  a u t o m a t i c  s p r i n k l e r  p r o t e c t i o n .  F o r  

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

a l i g h t  fire l o a d i n g  t h e  r e d u c t i o n  m a y  be u p  to 50%. T h e  p e r c e n t a g e  

r e d u c t i o n  t h a t  c a n  be m a d e  for an a u t o m a t i c  s p r i n k l e r  s y s t e m  w i l l  

d e p e n d  u p o n  t h e  e x t e n t  to w h i c h  the a u t o m a t i c  s p r i n k l e r  s y s t e m  is

S o u r c e :  I n s u r a n c e  S e r v i c e s  O f f i c e ,  G u i d e  for D e t e r m i n a t i o n  of
R e q u i r e d  F i r e  F l o w , N e w  York, J u n e  1972.
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j u d g e d  to r e d u c e  t h e  p r o k a b i l i t y  O f  f i r e s  s p r e a d i n g  w i t h i n  a n d  

b e y o n d  the fire area. N o r m a l l y  t h i s  r e d u c t i o n  w i l l  n o t  e x c e e d  25 

p e rcent.

4. To t h e  v a l u e  o b t a i n e d  in No. 2 a b o v e  a s u r c h a r g e  3 h o u l d  

b e  a d d e d  for s t r u c t u r e s  e x p o s e d  w i t h i n  150 f e e t  b y  t h e  fi i e  a r e a  

u n d e r  c o n s i d e r a t i o n .  T h e  d e g r e e  of t h i s  c h a r g e  s h a l l  d e p e n d  u p o n  

t h e  h e i g h t ,  area, a n d  c o n s t r u c t i o n  of  t h e  b u i l d i n g ( s )  b e i n g  

e x p o s e d ,  t h e  s e p a r a t i o n ,  o p e n i n g s  in the e x p o s e d  b u i d i n g s ( s ) , the 

l e n g t h  of e x p o s u r e ,  t h e  p r o v i s i o n  o f  a u t o m a t i c  s p r i n k l e r s  a n d / o r  

o u t s i d e  s p r i n k l e r s  in the b u i l d i n g ( s )  e x p o s e d ,  t h e  o c c u p a n c y  of 

the e x p o s e d  b u i l d i n g ( s ) , a n d  the e f f e c t  o f  h i l l s i d e  l o c a t i o n s  o n  

the p o s s i o l e  s p r e a d  o f  fire.

T h e  c h .rge for a n y  o n e  si d e  g e n e r a l l y  s h o u l d  n o t  e x c e e d  the 

f o l l o w i n g  l i m i t s  for t h e  s e p a r a t i o n s  shown:

S e p a r a t i o n  C h a r g e

0-10 fe e t  25%
1 1 -30 20
3 1 - 6 0  15
6 1 - 1 0 0  10

1 0 1 - 1 5 0  5

T h e  t o t a l  p e r c e n t a g e  s u r c h a r g e  s h a l l  be t h e  s u m  of the 

c h a r g e s  for all sides, b u t  s h all n o t  e x c e e d  75%.

5. T h e  v a l u e  o b t a i n e d  in No. 2 a b o v e  is r e d u c e d  b y  the

Source: Insurance Services Office, Guide for D e t e r m i n a t i o n  of
Required Tire F l o w , New York, June 1972.



c r e d i t  (if any) d e t e r m i n e d  in No. 3 a b o v e  a n d  i n c r e a s e d  b y  the

s u r c h a r g e  (if 

T h e  fire 

500 gpm.

Note Is

N o t e  2: 

N o t e  3:

N o t e  4: 

N o t e  5: 

N o t e  6:

N o t e  7: 

N o t e  8: 

N o t e  9:

any) d e t e r m i n e d  in No. 4 above.

f l o w  s h a l l  n o t  e x c e e d  1 2 , 0 0 0  g p m  n o r  b e  le s s  t h a n

The g u i d e  is n o t  e x p e c t e d  to n e c e s s a r i l y  p r o v i d e  
an a d e q u a t e  v a l u e  for l u m b e r  yar d s ,  p e t r o l e u m  
s t o r a g e ,  r e f i n e r i e s ,  g r a i n  e l e v a t o r s ,  a n d  l a r g e  
c h e m i c a l  p l a n t s  b u t  m a y  i n d i c a t e  a m i n i m u m  v a l u e  
for t h e s e  h a zards.

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

C o n s i d e r a t i o n  s h o u l d  be g i v e n  to the c o n f i g u r a t i o n  
of the b u i l d i n g ( s )  b e i n g  c o n s i d e r e d  a n d  to the 
fire d e p a r t m e n t  a c c e s s i b i l i t y .

W o o d  F r a m e  s t r u c t u r e s  s e p a r a t e d  b y  l e s s  t h a n  10 
feet s h a l l  be c o n s i d e r e d  as o n e  fire area.

F a r t y  W a l l s :  N o r m a l l y  an u n p i e r c e d  p a r t y  (common)
w a l l  m a y  w a r r a n t  up to a 10% e x p o s u r e  charge.

H i g h  o n e - s t o r y  b u i l d i n g s :  W h e n  a b u i l d i n g  is
s t a t e d  as 1 - 2, or  m o r e  s t ories, t h e  n u m b e r  of 
s t o r i e s  to be u s e d  in the f o r m u l a  d e p e n d s  u p o n  the 
use b e i n g  m a d e  of the b u i l d i n g .  F o r  e x a m p l e  
c o n s i d e r  a 1 - 3 - s t o r y  b u i l d i n g .  If t h e  b u i l d i n g  
is b e i n g  u s e d  for h i g h - p i l e d  stock, o r  for ra c k  
sto r a g e ,  an  o c c u p a n c y  s u r c h a r g e  m a y  be w a r r a n t e d .  
H o w e v e r ,  if the b u i l d i n g  is b e i n g  u s e d  for steel 
f a b r i c a t i o n  a n d  the e x t r a  h e i g h t  is p r o v i d e d  o n l y  
to f a c i l i t a t e  m o v e m e n t  o f  o b j e c t s  b y  a crane, t h e  
b u i l d i n g  w o u l d  p r o b a b l y  be c o n s i d e r e d  as a 1 - s t o r y  
b u i l d i n g  a n d  an o c c u p a n c y  c r e d i t  m a y  be w a r r a n t e d .

If a b u i l d i n g  is e x p o s e d  w i t h i n  150 feet, n o r m a l l y  
s o m e  s u r c h a r g e  for e x p o s u r e  w i l l  be m ade.

W h e r e  w o o d  s h i n g l e  r o o f s  c o u l d  c o n t r i b u t e  to 
s p r e a d i n g  fires, a d d  500 gpm.

A n y  n o n c o m b u s t i b l e  b u i l d i n g  is c o n s i d e r e d  to 
w a r r a n t  an 0.8 c o e f f i c i e n t .

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



N o t e  10: D w e l l i n g s :  F o r  g r o u p i n g s  o f  1 - f a m i l y  a n d  s m a l l  2-
f a m i l y  d w e l l i n g s  n o t  e x c e e d i n g  2 s t o r i e s  in h e i g h t ,  
t h e  f o l l o w i n g  s h o r t  m e t h o d  m a y  be used. (For 
o t h e r  r e s i d e n t i a l  b u i l d i n g s ,  t h e  r e g u l a r  m e t h o d  
s h o u l d  be used.)

E x p o s u r e  d i s t a n c e s  S u g g e s t e d  r e q u i r e d  f i r e  f l o w

O v e r  1 0 0 1 50C g p m
31-100' 7 5 0 - 1 0 0 0
11-30' 1 0 0 0 - 1 5 0 0
10' o r  l e s s  1 5 0 0 - 2 0 0 0 *

*If t h e  b u i l d i n g s  a r e  c o n t i n u o u s ,  u s e  a m i n i m u m  o f  2500 gpm.

A l s o  c o n s i d e r  N o t e  8.

O u t l i n e  o f  P r o c e d u r e

A. D e t e r m i n e  the t y p e  o f  c o n s t r u c t i o n .

B. D e t e r m i n e  t h e  g r o u n d  f l o o r  area.

C. D e t e r m i n e  the h e i g h t  in stories.

D. U s i n g  t a b l e s  in A p p e n d i x ,  d e t e r m i n e  r e q u i r e d  fi r e  f l o w  

to t h e  n e a r e s t  250 gpm.

E. D e t e r m i n e  the c r e d i t  o r  s u r c h a r g e  for o c c u p a n c y  a n d

a p p l y  to the v a l u e  o b t a i n e d  in D above. Do n o t  r o u n d  o f f  the

answer.

F. D e t e r m i n e  t h e  c r e d i t ,  if any, for a u t o m a t i c  s p r i n k l e r

p r o t e c t i o n .  Do n o t  r o u n d  o f f  the value.

G. D e t e r m i n e  t h e  t o t a l  s u r c h a r g e  for e x p o s u r e s .  Do n o t

r o u n d  off t h e  value.

H. To  t h e  a n s w e r  o b t a i n e d  in E, s u b t r a c t  the v a l u e  o b t a i n e d  

in F a n d  a d d  t h e  v a l u e  o b t a i n e d  in G.

Seurce: Insurance Services Office, Guide for Det ermination o f
Required Fire F l o w , N e w  York, June 1972.
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R o u n d  o f f  t h e  f i n a l  a n s w e r  to  the n e a r e s t  250 g p m  if less 

t h a n  25 0 0  g p m s  a n d  to the n e a r e s t  500 g p m  if g r e a t e r  t h a n  2500 

gpm.

U s e  o f  T a b l e s  (Steps A, B, C, D)

T h e  t a b l e s  use t h e  G R O U N D  A R E A  o f  the b u i l d i n g  and the 

h e i g h t  o f  the b u i l d i n g  in stories. U s i n g  t h e  t a b l e  c o r r e s p o n d i n g  

to the t y p e  of c o n s t r u c t i o n , l o o k  u n d e r  the n u m b e r  o f  s t o r i e s  a n d  

l o c a t e  t h e  g o u n d  a r e a  of the b u i l d i n g ( s )  b e i n g  c o n s i d e r e d  b e t w e e n  

t wo g r o u n d  a r e a s  g i v e n  in the table. T h e  c o r r e s p o n d i n g  fi r e  f l o w  

is f o u n d  in t h e  le f t  colu m n .

E X A M P L E S :

a. Given: A 3 - s t o r y  b u i l d i n g  of o r d i n a r y  c o n s t r u c t i o n  of
7300 s q u a r e  fe e t  (ground a r e a ) . U s i n g  the t a b l e  C =
1.0, in the 3 - s t o r y  c o l umn, 7300 s q u a r e  fe e t  f alls 
b e t w e e n  7100 a n d  8500 s q u a r e  feet and the c o r r e s p o n d i n g  
fire f l o w  is 2750 gpm.

b. Given: A  3 - s t o r y  b u i l d i n g  of o r d i n a r y  c o n s t r u c t i o n  of
7300 s q u a r e  feet (ground area) c o m m u n i c a t i n g  to a 5- 
s t o r y  b u i l d i n g  of o r d i n a r y  c o n s t r u c t i o n  of  9700 s q u a r e  
feet (ground a r e  0  for a t o t a l  g r o u n d  a r e a  of 17 , 0 0 0  
s q u a r e  feet. D e t e r m i n e  the t o t a l  f loor a r e a  w h i c h  
e q u a l s  3 (7300) + 5 (9700) = 7 0 , 4 0 0  s q u a r e  feet. U s i n g  
the t a b l e  C = 1.0, u n d e r  the o n e  s t o r y  c o l u m n  for 
7 0 , 4 0 0  s q u a r e  fe e t  the c o r r e s p o n d i n g  fire f l o w  Is 47 5 0  
gpm.

c. Given: A  3 - s t o r y  w o o d  f r a m e  b u i l d i n g  o f  7300 s q u a r e
feet (ground area) c o m m u n i c a t i n g  w i t h  a 5 - s t o r y  b u i l d i n g  
o f  o r d i n a r y  c o n s t r u c t i o n  of 9700 s q u a r e  fe e t  (ground 
area) for a t o t a l  g r o u n d  a r e a  of 17 , 0 0 0  s q u a r e  feet.

D e t e r m i n e  the t o tal f loor a r e a  for e a c h  t y p e  o f  c o n s t r u c­
tion  a n d  for the fire a r e a  w h i c h  is 3 (7300) = 2 1 , 9 0 0  
s q u a r e  feet of w o o d  f r a m e  c o n s t r u c t i o n ,  5 (9700) =

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



S o u r c e :

4 8 , 5 0 0  s q u a r e  f e e t  o f  o r d i n a r y  c o n s t r u c t i o n ,  a n d  a 
t o t a l  a r e a  o f  7 0 , 4 0 0  s q u a r e  f e e t  w i t h  31% b e i n g  o f  
w o o d  f r a m e  c o n s t r u c t i o n  a n d  69% b e i n g  of o r d i n a r y  
c o n s t r u c t i o n .  U n d e r  t h e  o h e - s t o r y  c o l u m n  in t h e  w o o d  
f r a m e  c o n s t r u c t i o n  t a b l e  (C = 1.5), an a r e a  of 7 0 , 4 0 0  
s q u a r e  fe e t  h a s  a c o r r e s p o n d i n g  fire f l o w  of 7250 gpm. 
S i m i l a r l y ,  u n d e r  the o n e - s t o r y  c o l u m n  in the o r d i n a r y  
c o n s t r u c t i o n  t a b l e  (C = 1.0), an a r e a  o f  70 , 4 0 0  s q u a r e  
feet has a c o r r e s p o n d i n g  fire f l o w  o f  4750 gpm. In 
t h i s  case, t h e  f i r e  f l o w  w i l l  be 31% (7250) +  69% 
(4750) = 22 5 0  + 5530 g p m  or, to the n e a r e s t  250 gpm, = 
5500 gpm.

Gi v e n :  A  2 - s t o r y  b u i l d i n g  of o r d i n a r y  c o n s t r u c t i o n  of
1 0 5 . 0 0 0  s q u a r e  fe e t  (ground area) c o m m u n i c a t e s  w i t h  a 
1 - s t o r y  b u i l d i n g  o f  n o n c o m b u s t i b l e  c o n s t r u c t i o n  of
8 0 . 0 0 0  s q u a r e  f e e t  (ground area). N o r m a l l y  t h e  r e­
q u i r e d  fire f l o w  w o u l d  be d e t e r m i n e d  by  p r o p o r t i o n i n g  
as in "c" above. T h i s  w o u l d  r e s u l t  in a r e q u i r e d  f i r e  
f l o w  o f  7460 gpm, o r  7500 gpm. H o w e v e r ,  it is to be 
n o t e d  t h a t  the t o tal a r e a  o f  t h e  2 - s t o r y  b u i l d i n g  a l o n e  
r e s u l t s  in a f i r e  f l o w  of 8,000 g p m  and, o f  c o u r s e ,  t h e  
l o g i c a l  a n s w e r  w o u l d  be 8 , 000 gpm. A n y  t i m e  t h e  t o t a l  
a r e a  r e s u l t s  in t h e  use o f  an u p p e r  l i m i t  for fire 
flow, t h e  p o s s i b i l i t y  of  a p o r t i o n  o f  the fire a r e a  
j u s t i f y i n g  t h e  u p p e r  l i m i t  m u s t  be i n v e s t i g a t e d .

Given: A  n o r m a l  1 - s t o r y  b u i l d i n g  o f  o r d i n a r y  c o n s t r u c­
ti o n  o f  2 1 0 , 0 0 0  s q u a r e  feet (ground area). T h e  t a b l e  
g i v e s  a r e q u i r e d  fire f l o w  of 8 , 000 gpm, howe'- r, s i n c e  
th i s  is a n o r m a l  1 - s t o r y  b u i l d i n g ,  the m a x i m u m  fire 
f l o w  is 6 , 000 gpm.

Gi v e n :  A  n o r m a l  1 - s t o r y  b u i l d i n g  of o r d i n a r y  c o n s t r u c­
ti o n  o f  8 0 , 0 0 0  s q u a r e  feet c o m m u n i c a t e s  w i t h  a n o r m a l
1 - s t o r y  b u i l d i n g  of n o n c o m b u s t i b l e  c o n s t r u c t i o n  of
8 5 , 0 0 0  s q u a r e  feet. N o r m a l l y  the r e q u i r e d  fire f l o w  
w o u l d  be d e t e r m i n e d  by  p r o p o r t i o n i n g  as in "c" above. 
T h i s  w o u l d  r e s u l t  in a r e q u i r e d  fire f l o w  of 6480 gpm, 
o r  6500 gpm. H o w e v e r ,  s i n c e  t h e s e  are n o r m a l  1 - s t o r y  
b u i l d i n g s  the m a x i m u m  fire f l o w  is 6 , 0 0 0  gpm.

I n s u r a n c e  S e r v i c e s  O f f ice, G u i d e  for D e t e r m i n a t i o n  of 
R e q u i r e d  F i r e  F l o w * N e w  York, J u n e  1972.
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N F P A  Mo. 13-1971, P a r a g r a p h  1311. L i g h t  H a z a r d  O c c u p a n c i e s :

A p a r t m e n t s
A s y l u m s
C h u r c h e s
C l u b s
C o l l e g e s  & U n i v e r s i t i e s
D o r m i t o r i e s
D w e l l i n g s
H o s p i t a l s
H o t e l s
I n s t i t u t i o n s

L i b r a r i e s ,  e x c e p t  L a r g e  S t a c k  
R o o m  A r e a s  

M u s e u m s
N u r s i n g ,  C o n v a l e s c e n t  & C a r e  H o m e s
O f f i c e  B u i l d i n g s
P r i s o n s
P u b l i c  B u i l d i n g s  
R o o m i n g  H o u s e s  
S c h o o l s  
T e n e m e n t s

N F P A  No. 1 3 -1971, P a r a g r a p h  1331. E x t r a  H a z a r d  O c c u p a n c i e s :

A i r c r a f t  H a n g e r s
C h e m i c a l  W o r k s  - E x t r a  h a z a r d
C o t t o n  P i c k e r  a n d  O p e n i n g  O p e r a t i o n s
E x p l o s i v e s  a n d  P y r o t e c h n i c s  M a n u f a c t u r i n g
H i g h  P i l e d  C o m b u s t i b l e  S t o r a g e  in e x c e s s  o f  21 f e e t  h i g h
L i n o l e u m  a n d  o i l c l o t h  M a n u f a c t u r i n g
L i n s e e d  Oil M i l l s
Oil R e f i n e r i e s
P a i n t  S h o p s
P y r o x y l i n  P l a s t i c  M a n u f a c t u r i n g  & P r o c e s s i n g  
S h a d e  C l o t h  M a n u f a c t u r i n g  
S o l v e n t  E x t r a c t i n g  
V a r n i s h  W o r k s
a n d  o t h e r  o c c u p a n c i e s  i n v o l v i n g  p r o c e s r i n g ,  m i x i n g ,  s t o r a g e  
and d i s p e n s i n g  f l a m a b l e  a n d / o r  c o m b u s t i b l e  liquids.

Source: Insurance Services Office, Guide for D e t e r m i n a t i o n  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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Source: Insurance Services Office/ Guide for Determinati on of Required F i re Flow,
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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insurance Grading Schedu le
The "Grading Schedule fo r Municipal F ire  Protection’ *  

is published and copyrighted by the Insurance Services 
Office.* The schedule provides a yardstick fo r ISO insurance 
grading engineers in classifying municipalities with refer­
ence lo  their fire defenses and physical conditions. Gradings 
obtained under the schedule arc used throughout the United 
Slates in establishing base rates fo r fire insurance purposes. 
A similar schedule is used in Canada by the Insurers’ Ad­
visory Organization to evaluate municipal fire defenses in 
that country.

The Insurance Grading Schedule originally was developed 
by the National Board o f Fire Underwriters and was con­
tinued by its successor, the American Insurance Associa­
tion, prior to the orga^'tation o f ISO . I t  has had a pro­
found influence upon the level o f municipal fire protection 
provided in many communities. W hile ISO  never assumes 
to dictate the level o f fire protection services provided by a 
municipality, reports o f  surveys made by its Municipal Sur­
vey Office generally do contain recommendations fo r 
correcting any serious deficiencies found, and over the years 
have been accepted as guides by many municipal officials 
in planning improvements in their services. It is generally 
appreciated that removal o f deficiencies can result in a more 
favorable fire insurance classification which has certain 
economic rewards as well as a general sa .'fac tion  that the 
community is providing its citizcno with an improved level 
o f service, o r is holding a favorable classification where 
already obtained. While from  time to time communities 
may want to employ independent consultants to evaluate 
their fire department?1, water supplies, and building regula­
tions, the fact is that o 'er the past sixty odd years under­
writers’ surveys have provided a uniform  measurement o f 
municipal fire defenses involving many millions o f dollars 
o f engineering time and talent at no cost tu the local com­
munities which may choose to fo llow  the recommendations. 
It has been observed, fo r example, that American com­
munities enjoy the most adequate and reliable water systems 
in the world. This has been due in large measure to the 
engineering evaluations and recommendations o f under­
writer survey teams.

The Municipal Grading Schedule is subject to change 
with the state o f the art and references in this text arc to 
the 1974 edition. W ith the organization o f ISO , application 
o f the Grading Schedule has tended to be more uniform 
throughout the country. Under N BFU  and A IA  the larger 
communities, generally those over 40,000 population, were 
surveyed directly by teams o f engineers from  the national 
organization while smaller communities generally were 
graded by state o r regional rating associations sonic o f which 
used their own systems o f grading municipal lire defenses. 
Most o f the letter now have been consolidated into regional 
ISO offices insofar as municipal surveys arc concerned a l­
though state associations have essential functions in filing 
rates and performing other duties as may be required by 
law,

The Grading Schedule is based upon a deficiency point 
system with a possible 5,000 points o f deficiency represent­
ing a community totally unprotected against fire. The 5,000

* Available from Insurance Services Ollicc, 160 Water St., New 
York, N .Y . 10038.
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Table 9-6B . Relative C lass as Determ ined by 
Poin ts o f Defic iency

Points of Deficiency Relative Class of Municipality
0 -  500 First

501-1.000 Second
1,001-1,500 Third
1,501-2,000 Fourth
2,001-2.500 Fifth
2,501-3,000 Sixth
3,001-3,500 Seventh
3,501-4.000 Eighth
4.001-4.500 Ninth'

More than 4.500 Tenth*
'  A ninth class municipality is one (a) receiving 4.001 to 4.500 

points of deficiency or (b) receiving loss than 4.001 points but having 
no recognizod water supply.

* A tenth class municipality is one (a) recoiving more lhan 4,500 
points of deficiency, or (b) without a recognized water supply and 
having a fira department grading over 1/55 points, or (c) with a water 
supply and no tire department or (d) with no fire protection.

points are divided into 10 classes, and every 500 points 
eliminated places the community in a more favorable class. 
Table 9-6B shows the relative class as determined by points 
o f deficiency. However, a ninth class municipality nu y  be 
one receiving 4,001 to 4,500 points o f deficiency, o r receiv­
ing less than 4,001 points but having no recognized water 
supply. A tenth class municipality may be one receiving 
over 4 ,500  points o f deficiency, o r without a recognized 
water supply, o r with a water supply but no fire department, 
o r without a water supply with a fire department grading 
over 1,755 points, o r no fire protection at all. In  many rura l 
areas there are subclasses o f Class 9 recognizing the value 
o f properly organized and equipped ru ra l fire departments 
serving communities without a recognized water supply. 
Such fire departments arc required to have stipulated water 
tanker capacity as well as pumping engines.

The 5,000 possible deficiency points are divided between 
4 main subject areas or features. W ater supply and fire 
department each account fo r a possible 1,950 points, o r 
.19 percent. Fire service communications account for 
another 450 points, o r 9 percent, Fire safety control, includ­
ing fire prevention and building regulations, counts fo r 650 
points, o r 11 percent. Where there is a divergence o f more 
thnn 500 points between water supply and the fire depart­
ment, additional deficiency points may he assessed on the 
grounds that a good water supply requires an adequate fire 
department to apply it in fire fighting, and a good fire 
department without an adequate water supply is less effec­
tive. I f  either o f these essentials is lacking, up to 900 
additional deficiency points may be churged.
Water Supply

It is important to understand that a principal basis fo r the 
Grading Schedule's evaluation o f fire protection is the 
ability to provide needed "fire  flow" o f water measured in 
gpm. In years past schedule requirements were based largely 
upon population protected which, while having some 
vnlidity, was not entirely equitable because some o f the 
smaller communities may contain properties with serious 
fire potentials that could require large flows o f water, 
whereas a larger community might not require as much 
water to control its fires. An example might he a very large 
unsprinklcred shopping complex iu a suburban residential 
community. In both water supply and fire department ser­
vice, reliability factors get considerable attention in the 
schedule

Required fire flow i« the rate o f flow needed fo r fire fight, 
ing to confine a m ajor fire to the buildings within a block 
o r group. The determination o f this flow depends upon 
construction, occupancy, size o f buildings, and cxposur* 
hazards. Required flow is determined fo r each section of ] 
municipality and may vary from  a minimum o f 500 gpm 
10 a maximum o f 12,000 gpm fo r a single fire. Where con­
sideration must be given to simultaneous fires, an additional
2 ,000 to 8 ,000 gpm is required. Actual flow tests are made in 
each section o f the municipality and the results obtained are 
compared with the flow required in each neighborhood to 
deal with the hazards found.

F o r purposes o f grading under the standard, a “ basic fire 
flow”  is used which is indicative o f the quantities o f water 
needed fo r handling fires in important districts. Among the 
items considered under water supply are: adequacy of 
supply works; reliability o f source o f supply; reliability of 
pumping capacity and o f power supply; the condition, 
arrangement, operation, and i pliability o f system com­
ponents; adequacy and reliability o f mains and their 
installation; arrangement o f the distribution system; dis­
tribution o f hydrants and their size, type, installation, and 
condition; and various miscellaneous factors.

A minimum recognized water supply fo r grading pur­
poses must be able to deliver at least 250 gpm fo r 2 hours, or 
500 gpm fo r I hour fo r fire protection plus consumption of 
water at the maximum daily rate. Any water supply which 
cannot meet this requirement is not graded, and the full 
1,950 deficiency points arc assigned.
Fire Department

Items considered under the fir ; department include: 
pumpers, ladder trucks, distributirn o f companies and types 
o f apparatus, pumper capacity, design and condition of 
apparatus, number o f officers, manning, master and special 
stream devices, equipment f< r pumpers and ladder trucks 
(including elevating p la tfo rn s ), hose and its condition, 
training, response to alarms fire operations, special pro­
tection such as fireboats, ard miscellaneous factors.

A minimum recognized fire department under the 
schedule must have a pcrmar. -nt organization under appli­
cable state and local laws, nr. I he headed by one person 
responsible fo r the operation o f the department. There 
must he sufficient membership to provide a response o f at 
least 4 members to alarms, with training conducted for all 
active members. There must be at least one piece o f suit­
able fire apparatus with housing and maintenance fo r the 
apparatus. Means must he provided fo r 24-hr receipt of 
alarms and immediate notification o f members. Any fire 
department that cannot meet these requirements is not 
graded, and a fu ll 1,950 deficiency points are assigned.

Under the schedule the number o f engine and ladder 
companies must be at least equal to the number required 
fo r the basic fire flow. Engine and ladder companies must 
be located so that travel distances fo r first due, fo r first 
alarm companies, and fo r the maximum number o f com­
panies needed to apply required fire flows meet recom­
mended travel distances. Structural conditions and hazards 
in the municipality may call fo r more companies than 
needed to apply basic flic flow. The probability o f simulta­
neous fires, the number and extent o f runs, and the need for 
placing additional companies in service o r fo r relocating 
companies during periods o f high frequency o f alarms are 
factors considered. Consideration is given to providing pro­
tection fo r all areas during multiple alarms and simulta­
neous lires.

Where the required fire flow is 4,500 gpm or less, response

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,
pp.9-77 through 9-80 14th edition 1976
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distance fo r the first due engine company must be not over 
I J miles, except that it may he 2 miles in residential dis­
tricts o f 1- and 2-fam ily dwellings not requiring over 2,000 
gpm fire flow, and 4 miles where such dwellings have an 
average separation o f 100 ft o r more. F o r flo vs o f from
5.000 to 8,500 gpm inclusive, the first due engine should 
be within 1 mile, and fo r flows o f 9,000 gpm o r more the 
distance is £ mile.

The first due ladder company should be within 2 miles fo r 
flows o f 4,500 gpm o r less, but may be 3 miles fo r residen­
tial districts o f 1- and 2-far ‘ ly dwellings and 4 miles where 
such dwellings have an average separation o f 100 ft  o r more. 
Where there arc less than 5 buildings o f a height equal to 3 
o r more stories, a ladder company may not be required. 
Where required fire flow is from  5,000 to 8,500 gpm, the 
first due response distance fo r ladder trucks is reduced to 
14 miles, and where the required flow is 9,000 gpm o r more 
the first due ladder should be within I mile.

Standard first alarm response is 2 engines and 1 ladder 
company fo r flows not exceeding 8,500 gpm, except that 
for flows o f less than 2,000 gpm only one engine may be 
required, and ladder coverage may not he required fo r flows 
of 3,500 gpm or less if there arc less than 5 buildings o f a 
height requiring such service.

For (lows o f 9,000 gpm and above, the first alarm response 
should be 3 engines and 2 ladders. Response distances fo r 
the second due engine should be within 4 miles with fire 
flows o f under 2,000 gpm, within 24 miles fo r fire flows o f 
from 2,000 to 4,500 gpm, 2 iniles fo r flows from  5,000 to 
6,500 gpm, and 14 miles fo r flows between 7,000 and 8,500 
gpm. Where 3 engines arc required, these should be within 
14 miles. Where 2 ladders are required on first alarms, 
these should be within 2 miles.

Maximum multiple alarm response and response distances 
also are specified fo r the various fire flows. In  general, one 
engine company is recuired fo r each 1,000 gpm fire flow 
through 7,000 gpm. At higher flows, additional engine com­
panies arc required up to 15 fo r 12,000 gpm. Maximum 
multiple alarm response distances fo r engines vary from  
i  miles fo r 3 engines to 5 miles fo r 15 engines. In general, 
the response On each multiple alarm  should duplicate the 
first alarm response.

A second ladder company within 24 miles is required fo r 
multiple alarms with fire (lows o f 5,000 to 6,500 gpm, a 
third ladder company should be within 34 miles fo r flows o f
7.000 to 8,500 gpm, and on up lo  7 ladders within 5 miles 
for 12,000 gpm.

It should he appreciated that these response requirements 
•re a rather conservative minimum standard. Many lire 
departments will exceed these because pre-fire planning 
indicates need fo r additional companies because o f life 
huard or in order to run hand lines to control fires inside 
°f buildings rather than application o f maximum tire flow 
'o merely confine fires as envisioned under the schedule. 
L*yels o f manpower on responding companies often in­
fluence the number o f companies assigned to respond to 
'*rious alarms. The basic purpose o f the Grading Schedule 
*' <o confine fires to groups o f buildings involved to avoid 
l °nflagrations, and it does not demand the same level o f 
^rvicc that many communities choose to provide.

Under the schedule there should be nt least one reserve 
Pumper fo r every 8 pumpers o r major fraction in service, 
^  not less than one. This is essential to permit proper 
^wtenance. Fu lly equipped reserve pumpers manned by 
^glinted off-shift o r volunteer members arc considered
' ttl_CrMS'nB the pumpers in service and mny equal up to 

0|*  in-service pumper if manned on first alarms, and j an

in-service pumper if manned on specified multiple al;..ms; 
however, credit cannot exceed \  o f the required number o f 
pumpers. Where the requirements fo r manning reserve 
pumpers have not been met, equipped reserve pumpers may 
be credited the same as outside aid.

Pumpers responding on automatic mutual aid within 5 
miles o f the municipal limits may be credited not to exceed 
\  c f the pumpers required. This credit requires a detailed 
mutual aid system with scheduled assignments and proper 
training and communications. Credit allowed may not re­
duce the point charge by more than 75 percent, except that 
where there is a central communications center dispatching 
a ll companies the reduction may he up to 90 percent. Con­
sideration also is given to outside aid available within 15 
miles, and depending upon various factors deficiencies may 
be reduced by not more than 33 percent fo r such available 
response. Sim ilar credits arc allowed fo r response o f ladder 
companies responding on scheduled mutual aid and outside 
aid, and fo r reserve ladders manned by oflf-shift personnel. 
However, deficiencies charged fo r an inadequate number 
o f ladder trucks is only ha lf that fo r  pumpers.

Pumping capacity must be not less than the basic fire 
flow, and additional capacity may be needed. From  the 
response assignments in the schedule it appears that 1,000 
gpm pumpers arc assumed to he standard, although credit 
is given fo r smaller capacity putnps and also fo r available 
pumps on other apparatus. Where simultaneous fires arc 
likely, the pumper capacity must not be less than the total 
flow requirements fo r the simultaneous fires. Pumper 
capacity is taken as that demonstrated by test and not 
merely that specified in purchasing contracts. In  the 
absence o f proper test data, the credit fo r  pumper capacity 
may be reduced.
F ire Department Officers

There must be a chief officer in charge o f the department. 
For more than 2 companies there must also be an assistant 
o r other officer above company rank who is in charge in the 
absence o f the chief. Fo r over 8 companies there must be 
sufficient battalion o r district fire chiefs to provide one on 
duly for each 8 companies o r m ajor fraction thereof. F o r 
less than 12 companies tho assistant chief may serve as a 
battalion o r district chic-',.' The preceding is a very con­
servative requirement. Many fire departments provide a 
district fire chief on duty fo r each 5 o r 6 compinies in order 
to give prompt supervision o f fire companies it fires and to 
cover simultaneous alarms. Most fire dcpa-intents with 5 
o r more companies provide a chief officer o ’ each duty shift, 
although not required under the schedule.

There must he a company officer on duty at »!! with 
each required engine, hose, o r ladder company. The com­
pany officers arc credited in the company strength. Two 
call o r volunteer officers are considered equivaU.nl to one 
fu ll paid officer, up to \ the number o f paid officers required.
Manning Standards

Standard manning is 6 men on duty fo r each required 
engine and ladder company, including the officer and 5 men 
fo r hose companies where pumps arc not required. Where 
companies operate special apparatus, additional manning 
may be needed. Years ago from  5 to 7 men were considered 
standard manning, depending upon the type o f company 
and the hazards o f the district served. Today with the 
greater mobility o f radio-equipped apparatus and the fact 
that serious hazards arc found ;n a ll parts o f the com­
munity and not just in a central district, a uniform manning 
is considered desirable. The 6-man standard level o f com­

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,

pp. 9-77 through 9-80 14th edition 1976
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pany manning is a practical requirement bast- upon the 
work that must be done by engine and ladder companies. 
W here fewer men are provided, it is often necessary to 
obtain additional manpower from  other companies.

While the standard calls fo r  a 6-man level o f company 
manning, credit is given fo r chiefs’ aides who participate in 
fire fighting. Credit also is given fo r manpower responding 
on other units, such as rescue squads and fire department 
ambulance crews, to the extent that these assist in fire 
fighting, but not to exceed credit o f one man per company. 
Credit is given also fo r the regular response o f off-duty o r 
volunteer fire fighters. In  the schedule, 3 off-duty o r volun­
teer members are counted as equal to one paid man on 
duty, up to 4 o f the required on-duty strength. Thus a fire 
company with 3 men on duty and 9 off-duty o r volunteer 
members assigned to respond can be counted as a fu ll 6-man 
crew. However, records o f such off-duty response must be 
kept fo r both day and night alarms to substantiate the actual 
value o f such manning. I f  proper records are not kept, call 
o r volunteer response may be taken on the basis o f 6 men 
on call equaling one on duty. In  many small fire depart­
ments, small outside fires may be handled by the paid men 
on duty on still alarms without call assistance, but fu ll 
standard response should be made immediately to a ll alarms 
fo r  structural fires and other alarms thai: present a hazard 
to life  and property.

Under the schedule a fu lly  volunteer o r ca ll department 
with no paid men on duty ready to immediately answer 
alarms but with good call response would be charged 40 
points o f deficiency, as compared with an identical fire 
department having standard 6-man fire companies on duty 
o r the equivalent under the schedule. This amounts to 
on ly 80 percent o f all the possible deficiency points in 
a municipal grading. This would appear to be a small 
deficiency as compared with the advantage o f immev.ate 
response by on-duty fire companies. I f  the volunteer o r call 
department has paid apparatus operators on duty, the 
deficiency might be only 20 points out o f 5,000 in the grad­
ing, a ll other things being equal.

Manpower responding on automatic mutual aid is 
credited up to |  o f the required strength, but may not 
reduce the point charge by more than 75 percent o r 90 per­
cent as may be applicable. Credit also is given fo r outside 
aid, but may not reduce the point charge remaining after 
automatic aid and off-shift response credit has been applied 
by more than 33 percent. Credit also is given fo r off-shift 
response based upon past experience when called.

Deficiency charges arc determined by comparing the 
total required manning o f the fire companies being graded 
with the on-duty strength o f these companies as determined 
by the schedule. Any deficiency divided by the number o f 
companies equals the average deficiency per company. An 
average deficiency per company o f one man results in only 
10 points, two men 20 points, three men 40 points, fou r men 
80 points, and five men 160 points. Thus, a fire department 
that maintains 5 men on each required engine and ladder 
company assisted by rescue squads, ambulance crews, and 
chiefs’ aides may not be considered deficient ;n manpower 
under the standard. Likewise, a fire department that has an 
average on-duty manning o f 3 men per required company 
plus response o f off-duty o r call men may not be considered 
deficient if the record o f response is satisfactory. Thus, the 
manpower requirements arc flexible and reasonable. Places 
tha' should expect poor grading on manpower arc those 
with 2- and 3-man engine companies and I- o r 2-man 
ladder companies without satisfactory arrangements fo r 
prompt response o f off-shift members o r other men on call

and without well-scheduled automatic mutual aid. Such 
departments obviously arc too badly undermanned to effec- 
lively apply required fire flow when serious fires occur. On 
the other hand, a small community requiring 2 engines and 
a ladder and having 6 paid men on duty supplemented bi 
good off-shift and call response plus automatic mutual aid 
may have a minimum deficiency charge fo r manning.
F ire Service Communications

As fire service communications are an essential clement 
in the fire defense o f any community, the Grading Schedule 

evaluates the fo lowing: the communications center; the 
communications center equipment and current supply; fire 
alarm boxes; alarm circuits and facilities including current 
supply nl fire stations; material, construction, condition, 
and protection o f circuits; fire department radio; fire depart- 
ment telephone service; conditions adversely affecting use 
and operations o f facilities; fire alarm  operators; and the 
handling o f alarms. While alarm boxes are n o tq u ir e d  in 
residential districts, a credit o f up to 20 points I given for 
such boxes depending upon coverage.

Determination o f deficiencies under the vr.rious com­
munications items are based upon the degree o f compliance 
with the intent o f applicable provisions o f NFPA  No. 7J. 
Standard fo r Public Fire Service Communications. This 
Standard is discussed in further detail in Chapter 3 o f this 
Section o f the H an dbook.

Some persons in the fire service have often felt that the 
Grading Schedule placed undue emphasis on water supply 
at the expense o f the fire department. In  earlier editions of 
the schedule this may, to some extent, have been true. How­
ever, in recent editions items under fire department control 
including fire service communications and control of 
hazards amount to up to 58.5 percent o f t ! "  5,000 possible 
deficiency points. The one area in which water supply still 
has an advantage over the fire department service is the 
requirement that without a recognized water system, no 
community can have a classification belter than Class 9. 
Hundreds o f lire departments serving areas without water 
systems are organized to exceed the minimum requirements 
fo r fire (low from water systems by using fleets o f tankers, 
and by the use o f large diameter water supply hose supplied 
from  pumpers at suction sources prepared and maintained 
by the fire department. With the water supply equipment 
responding with the attack pumpers, no delay is involved. 
Many rural fire departments believe that their ability to 
apply required fire (low should be recognized because it has 
proven successful in the control o f major fires, including 
fires in communities recognized as having inadequate water 
supplies.

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,

pp. 9-77 through 9-80 14th edition 1976
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I N S U R A N C E  S T A T I S T I C S  A N D  I N F O R M A T I O N  
C O N C E R N I N G  S P R I N K L E R S  A N D  F I R E  P R O T E C T I O N



I n s t a l l a t i o n  of a u t o m a t i c  s p r i n k l e r s  r e d u c e  fire i n s u r a n c e  

p r e m i u m s  b y  an a p p r o x i m a t e  a v e r a g e  of s e v e n t y - f i v e  p e r c e n t  (75%) 

w h e n  t h e y  a r e  i n s t a l l e d  in a b u i l d i n g .  T h e  i n s u r a n c e  s a v i n g s  w i l l  

v a r y  f r o m  t h i s  p e r c e n t a g e  by:

1. T y p e  o f  c o n s t r u c t i o n ;

2. O c c u p a n c y  h a z a r d  class;

3. Q u a l i t y  of c o n s t r u c t i o n  ( c o m b u s t i b l e  to fire r e s i s t i v e ) ;  and,

4. Q u a l i t y  of s p r i n k l e r  e q u i p m e n t  i n s t a l l a t i o n

In a b u i l d i n g  of f i r e - r e s i s t a n t  c o n s t r u c t i o n ,  the i n s u r a n c e  

p r e m i u m  r e d u c t i o n  is less s i n c e  t h e  s p r i n k l e r  s y s t e m  is m e r e l y  an 

a d d i t i o n  to a b u i l d i n g  w h i c h  a l r e a d y  h a s  fire p r o t e c t i o n  q u a l i t i e s .

S o u rce: I n s u r a n c e  S e r v i c e s  O f f i c e ,  A n c h o r a g e ,  Alaska. T h e
a b o v e  i n f o r m a t i o n  is s u b j e c t  to p a r t i c u l a r  c i r c u m s t a n c e s  
o f  e a c h  i n d i v i d u a l  r i s k  b e i n g  e v a l u a t e d ,  and is not 
c o n c l u s i v e  o r  b i n d i n g  for a n y  p a r t i c u l a r  r i s k  or  o t h e r  
uilding.
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Fig. 14-3G. Water discharge rate of standard automatic sprinkler.

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,
pp. 14-42 through 14-48 14th edition 1976
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WATER SUPPLIES FOR SPRINKLER SYSTEMS

It  is vital that every itomatic sprinkler system have a 
water supply o f adequute pressure, capacity, and reliability. 
Both the rate o f  flow and the total volume that may be 
needed must be considered.

A. Types o f Supp lies
Sprinkler systems may be supplied with water fro  u one 

o r a combination o f sources, such as street mains, gravity 
tanks, reservoirs, fire pumps, pressure tanks, rivers, lakes, 
wells, etc. (see Fig. 1 4 -1F ).

In  theory, a single water supply would seem to be all that 
is necessary fo r satisfactory protection. However, that single 
supply may at times be temporarily out o f service; it may 
be disabled at the time o f a fire o r before a fire is com­
pletely extinguished; o r the pressure o r the capacity may be 
below normal during an emergency. Therefore, a secondary 
supply may be necessary, depending on the strength and 
reliability o f the primary supply, the value and importance 
o f  the property, the area, height and construction o f the 
building, the occupancy, and the outside exposures. Oc­
casionally, three supplies arc needed, especially where 
neither the primary nor a single secondary supply is judged 
wholly satisfactory o r reliable.

Connections to Public W ater W orks Systems
A  connection from  a reliable public water works system 

o f adequate capacity and pressure is the preferred single or 
primary supply fo r automatic sprinkler systems. In  deter­
mining its adequacy, consideration has to be given not only 
to :he normal capacity and pressure o f the system, but also 
to the probable minimum pressures and flows available at 
unfavorable times such as during summer months, during 
heavy demand on the system, or during impairment caused 
by flood o r by winter conditions.

The size and arrangement o f street mains and feeders 
from  public water surnlies arc also important. Connections 
from  large mains feu two ways o r from  two mains on a 
gridiron system may provide an excellent supply. Street 
main* less than 6 in. in diameter arc usually inadequate and 
unreliable, l'ccds from  dead-end mains are also undesirable.

Water meters, if required by the water supply authority, 
should be o f types approved fo r  fire service (see Sec. 11, 
Chap. 2 ) .

F low  and pressure tests under varying conditions o f 
demand arc generally necessary to determine the amount o f 
public water available fo r fire protection. The proper method 
o f making such tests is described in Section 13, Chapter 5.

Cross-connections Between Public nnrl Private Supplies
Where a secondary supply is needed to supplement the 

public water supply, public and private supplies can be con­
nected so as to feed into a single fire protection system. 
These systems arc commonly referred to as being “ cross- 
connected."

In some localities, cross-connections may be prohibited 
hy health authorities.

Where they are not prohibited, regulations and sound 
practices must be complied with in order to avoid the possi­

bility o f public health being endangered by water o f ques­
tionable potability entering the public system.

In general, cross-connections arc permitted if carefully 
supervised precautions, such as a special double check valve, 
o r other accepted devices fo r preventing backflow, are 
provided. In  cases where one sprinkler supply is from  public 
mains, health authorities usually permit, as a secondary 
source, cither well constructed and well maintained covered 
steel tanks o r concrete reservoirs that arc filled with public 
water only.

Gravity Tanks
Gravity tanks o f adequate capacity and elevation make a 

good primary supply and may be acceptable as a single 
supply. Details o f the construction, heating, and mainten­
ance o f gravity tanks are given in N FPA  No. 22, Standard 
fo r Water Tanks fo r Private F ire Protection, hereinafter 
in this chapter referred to as the N FPA  Water Tank 
Standard (see also Sec. 1 1, Chap. 3 o f this H a n d b o o k ). In 
determining tank size and elevation, consideration should 
also be given to the number o f sprinklers expected to oper­
ate, duration o f operation, the arrangement o f underground 
supply piping, and the provision o f hose standpipes, hy­
drants, and fire department connections.

Fire Pumps
A fire pump having both a reliable source o f power and 

a reliable suction water supply provides a good secondary 
supply and in some instances is acceptable as a primary 
supply. With ample water a fire pump is capable o f main­
taining a high pressure over a long period o f time, and may 
be a necessary part o f some installations requiring greater 
water pressure than would otherwise be available.

Fo r details o f power sources, pump construction, installa­
tion, and methods o f control and operation, N FPA  No. 20, 
Standard fo r Centrifugal Fire Pumps, should be consulted 
(see also Se<*. 11, Chap, 3 o f this H a n d b o o k ).

Manually controlled pumps may be used if the primary 
water supply will last long enough to allow dependable 
starting o f the fire pump, and if there is an automatic water- 
flow signal to make known the need fo r fire pump operation.

Automatic control o f lire pumps is usually needed where 
a high water demand may occur immediately, as with a 
deluge system; o r where a competent pump operator is not 
continuously present. Automatic fire pumps should have 
*'::.r suction under a positive head to avoid the deiays and 
uncertainties o f priming.

Under favornl-1*? circumstances o f moderate property 
values and ha/.ai , dependable power, and a dependable 
suction supply under a head, an electrically driven, auto­
matically controlled fire pump supervised from  a central 
station may be accepted as the primary supply fo r automatic 
sprinklers.

The automatic control o f electrically driven centrifugal 
pumps must be arranged to prevent frequent repeated 
starting o f the motor, either by initiating continuous run­
ning until stopped manually, o r by a timing device that will 
stop the motor automatically only after a predetermined 
period o f operation.

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,
t>p. 14-42 through 14-48 14th edition 1976
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w a t e r  A p p l ie s  f o r  s p r in k l e r  s y s t e m s

Pressure Tanks
Pressure tanks have several possible uses in automatic 

sprinkler protection. An important limitation is the small 
volume o f water which can be stored in such tanks. Where 
a small pressure tank is accepted as the water supply, the 
system is classed as a Limited Supply System.

In situations where an adequate volume o f water can be 
supplied by a public o r private source but where the pres­
sure is not sufficient to serve a sprinkler system directly, 
ihe pressure tank gives a good starting pressure fo r the first 
sprinklers that operate; the flow from  it may be used while 
the fire pumps start automatically to increase the supply 
pressure.

In tall buildings where the public water pressure is too low 
for effective water distribution from  the highest sprinklers, 
pressure tanks may be used to supply such sprinklers during 
ihe time required fo r a public fire department to begin 
supplying water thiough fire department connections.

Each proposed use o f  pressure tanks calls fo r  special 
consideration and analysis o f water capacity, location, and 
arrangement o f the connection to the sprinkler system. Each 
installation is usually required to have specific approval. 
Details on the construction, installation, and maintenance 
of pressure tanks arc given in the N FPA  Water Tank 
Standard (sec also See. 11, Chap. 3 o f this H a n d b o o k ) .

Fire Department Connections
Under fire conditions which result in a considerable num­

ber o f sprinklers operating, public water o r tank supplies 
may not provide water at sufficient pressure fo r effective 
discharge and distribution. Also, the pressure in many 
public water supplies to sprinkler systems may be materially 
reduced by hose streams from  hydrants. In  such eases, a 
connection through which the public fire department can 
pump water into the sprinkler system provides an important 
auxiliary supply. Fire department connections are therefore 
a standard part o f sprinkler systems.

Fire department connections should be o f approved type, 
readily accessible, and properly marked. Each connection 
should he fitted with a check valve, but not with a gate 
valve. There should be a proper drain, and an approved drip

Nff. 14-4A. Fire fighters attaching liose lilies to a fire depart- 
mtnt (Siamese) connection supplying a sprinkler system. The 
uuel shows typical Siamese connections for sprinkler systems 

d standpipes. A check valve allows the use of a single hose line.

device between the check valve and the outside hose 
coupling. Figures 14-4A and 14-4D show the main features 
o f a fire department connection. Other details o f installation 
and pipe size are given in NFPA  No. 13, Standard fo r the 
Installation o f Sprinkler Systems, hereinafter referred to in 
this chapter as the N FPA  Sprinkler Standard.

Where a sprinkler system has a single riser, the lire 
department connection should be attached to the system 
side o f the controlling gate valve fo r a wet system, and 
between the dry-pipc vp.ivc and the gate valve fo r a dry sys­
tem. This makes it possible to pump water into the system 
even if the gate valve is closed.

I f  there arc two r r  more sprinkler system risers con­
nected to a pub’ ic mat,., each system must have its own lire 
department connection. I f  more than one riser is connected 
to a yard system the fire department connection should feed 
into the yard system on the supply side o f all riser shutoff 
valves, and there must be a check valve in all other water 
supply connections into the yard system to prevent backflow 
and loss o f water supplied through the fire department con­
nection. I f  one riser is shut off, the fire department con­
nection can still supply all other risers.

In  an emergency, a fire department can pump water from 
public hydrants o r other sources o f water into a sprinkler 
system through its hose and a yard hydrant o r other hose 
connection using a double female hose coupling, if other 
supply connections have a check valve or a gutc valve that 
can be closed.

B. Wate r Supp ly  Requirements
The water supply needed fo r sprinkler systems r  res 

questions that defy specific answers except with sprinkler 
systems where it is planned that all sprinklers in the fire area 
will discharge water. Such systems include deluge and water 
spray systems utilizing open sprinklers where the design 
must provide water supply fo r all the sprinklers in any lire 
area, systems employing closed automatic sprinklers in 
hazard ms areas where the simultaneous operation o f all 
sprinklers is usually assumed, and multiple open sprinkler 
systems in a single fite area where one or more systems can 
he expected to operate. W ith such sprinkler systems (largely 
used fo r special hazard situations) the water supply require­
ment resolves itself mainly into a matter o f hydraulic and 
mathematical calculations. The answer to the water supply 
requirement with the majority o f sprinkler systems, how­

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,

pp. 14-42 through 14-48 14th edition 1976
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ever, is not so definite. I f  11 water source that could supply 
a ll the sprinklers is available, there would be no problem, 
but sucli a water supply is seldom practical except in the 
case o f small systems. The water supply requirement fo r 
any sprinkler system is directly related lo  the number o f 
sprinklers expected to operate, but this depends on so many 
variables and uncertain factors that no exact mathematical 
solution is possible.

The N FPA  Sprinkler Tables show that in 93 percent o f 
all fires in sprinklered buildings, twenty o r less sprinklers 
opened. Experience shows that with adequate water supply 
the percentage o f unsatisfactory sprinkler performance is 
extremely small. Thus, water supply is a significant problem, 
particularly with large sprinkler systems and with systems 
protecting greater than ordinary hazards.

The answer to the water supply requirement fo r any par­
ticular sprinkler system lies mainly in experienced engineer­
ing judgment, based on consideration o f the factors fo r or 
against sprinkler control. Where the cooling effect from 
the water discharged by sprinklers is greater than the heat 
liberated by the fire, the sprinklers can gain control. When 
the reverse situation occurs, as from  an overtaxed water- 
supply, the sprinklers cannot control the fire and the 
sprinkler system may fail. Where a ll conditions arc favor­
able, the control o f fire should be accomplished by the 
operation o f only a small number o f sprinklers. As con­
ditions vary, however, with different classes o f occupancy, 
areas, and types o f buildings, the number o f  sprinklers 
expected to operate in orde. to control a fire may range up 
to possibly the total number in the area, and the water 
supply should be provided accordingly. (See Fig. 14-1D  fo r 
cumulative data fo r the various numbers o f sprinklers op­
erating in fires.)
C. Influence of Various Facto rs on Wate r Supp ly

Need
The primary factors affecting the number o f sprinklers 

which might open in a fire, and therefore to be considered 
in determination o f the water supply requirement, include 
the follow ing:

Hazard of Occupancy, Including Flash Fire Hazard and 
Potential Rate of Heat Liberation: This is the most impor­
tant factor, and one involving experienced judgment to 
evaluate. Where the flash fire hazard is present, it is usually 
necessary to pro . Jc water sufficient fo r the operation o f 
all the sprinklers . any irdividual fire area.

Initial Water Pressure: At a pressure o f 15 psi, n stan­
dard sprinkler will discharge about 22 gpm, o r an average

0 .17 gal per sq ft per min on an area o f 130 sq ft. At 
30 psi, the discharge is 33 gpm; at 50 psi, 41 gpm, and at 
higher pressures the discharge is correspondingly greater, 
also with a greater area o f coverage. With n greater dis­
charge and greater area o f coverage, there is a better chance 
o f fire control with a small number o f sprinklers, and less 
need fo r  large volumes o f water to supply a large number 
o f sprinklers.

Obstructions to Distribution of Water from Sprinklers, 
such as High-piled Stocks. Rale Tiering, Pallets, Hacks, and 
Shelving: With obstruction, there is less likelihood that 
fire will be controlled in its initial stages, and a greater 
chance o f opening a large number o f sprinklers needing 
large wutcr supplies.

High Ceilings and Draft Conditions: With ceilings o f un­
usual height, there is greater chance that drafts will carry 
heat away from  the sprinklers immediately over a fire, 
resulting not only in delay in the application o f water hut 
also in the opening o f sprinklers remote from the place o f 
origin o f the fire. More water is usually needed under such

conditions. The same situation exists wherever there are 
drafts, such as in areas open to the weather on the sides, 
where winds can divert heat from sprinklers over the fire.

Unprotected Vertical Openings: Sprinkler systems in 
multistory buildings are usually designed on the assumption 
that fire will he controlled on the floor o f origin. Where 
there are unprotected openings up which heat and fire may 
spread, it may be expected that more sprinklers will open, 
particularly in the case o f a fire originating near the vertical 
opening. In case o f high combustibility, the interconnected 
floors may need to be considered as one fire area. This 
means more water and larger pipe sizes in risers and supply 
main.

Wet or Dry System: Owing to the delay due to exhausting 
air from  dry-pipe systems, more sprinklers open on dry- 
pipe systems than on wet systems. This may call for greater 
water supplies.

Size of Undivided Areas: A  large undivided area has a 
greater number o f sprinklers, with a possibility o f a greater 
maximum number o f sprinklers operating, and a conse­
quently greater water demand than with a small area.

Configuration and Type of Ceiling Construction: These 
influence water demand, including such factors as curtain 
boards, or beams affording curtain board effects to retard 
fire spread, and the possibility that lire may spread under 
a combustible ceiling out o f reach o f sprinklers o r burn 
through.

Extent of Corerag a and Exposures: Any fire in an un- 
sprinklcrcd space extending to an area with automatic 
sprinklers places an abnormal demand on the sprinkler sys­
tem, and requires increased water supplies for clfcctive 
functioning o f the system.

The preceding factors must be considered individually 
and collectively, and it is not feasible to derive any general 
formula or simple method o f arriving at water supply re­
quirements,

There are, however, certain general statements o p. this 
subject that may be made. One is that any situation may be 
effectively protected with much less water where the water 
is applied automatically rather than manually. Another is 
that it is good practice to provide more water, at highCi 
pressure, than will probably be needed to extinguish any fire. 
Hose streams may be used to supplement sprinklers, even 
when not necessary, and an ample supply o f  water provides 
a margin o f safety.

With a very large fire area o f low to moderate hazard it 
is not reasonable to expect to supply all sprinklers simul- 
tancously. Actually, the , t  sizes are not large enough to 
do so, except where very iigh supply pressures can produce 
a high discharge rate from  sprinklers near the source o f 
supply as well as effective discharge from  the most remote 
sprinkler. This situation is aggravated where sprinkler 
supply is from an end o r side o f the system. The most 
elfective piping pattern calls fo r sprinkler risers at the center.

The managers o f large properties under sprinkler pro­
tection may, by "shopping," secure insurance coverage 
predicated on water supplies that arc "shaded" fo r economy. 
Obtaining the desired coverage does not mean that, 
measured in terms o f true fire safety, the property is suffi­
ciently protected. Property owners who realize that any fire 
may cause indirect losses fa r beyond any insurance in­
demnity will consider fu ll protection essential.
D. Wnle r Supp ly Requirements fo r Pipe Schedu le 

Sp rink le r Systems
Notwithstanding the general problems involved in ar­

riving at water supply requirements, the hazard o f occu­
pancy, being the factor o f major importance, has made it

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,

pp. 14-42 through 14-48 14th edition 1976
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WATER SUPPLIES FOR SPRINKLER SYSTEMS

Ordinary Hazard, Group 1, Occupancies
liie  Ordinary Hazard, G roup 1 classification includes oc­

cupancies where liie combustibility o f contents is generally 
low, such as in garages, bakeries, laundries, and canneries, 
hut is greater than fo r the Light Hazard classification. In 
this group the water supply requirement may be as low as 
700 gpm where small areas, noncombustiblc construction, 
and • :ry  limited hazards arc encountered; it can range up 
to 1,000 gpm as these conditions become more adverse.

Ordinary Hazard, G roup 2 , Occupancies
Ordinary Hazard, G roup 2 classification includes oc­

cupancies such as clothing factories, nicrcantilcs, pharma­
ceutical manufacturing, and shoe factories. With this group 
the features o f combustibility o f contents, cciiihg hdights, 
and obstruction arc generally unfavorable, separately o r 
jointly, and as indicated the water supply requirements may 
range as high as 1,500 gpm. It will be noted, however, that 
an 850 gpm minimum is retained fo r this group and this, 
o f course, would be applicable only under very favorable 
conditions.

Water supply requirements fo r  the three classes men­
tioned, as in all eases, call fo r a careful consideration o f all 
factors concerned, hut the figures given in Table 14-4A arc 
o f value in placing lower and upper limits fo r Ihe classes 
concerned. While it is never advisable lo  provide less than 
the lower limit indicated, the upper limit will usually he 
Millicicnt fo r all situations within the group classification.

Ordinary Hazard, Group 3, Occupancies
Ordinary Hazard, G roup 3, consists o f occupancies where 

standard sprinkler spacing and pipe schedules arc considered 
satisfaclory, but where m :c than ordinary water supplies 
are advisable. This group includes certain woodworkers und 
other occupancies such as flour and feed mills, paper mills, 
piers and wharves, and tire storage.

possible to establish "Guides to Water Supply Requirements 
for Sprinkler Sys:cms" using this factor as the primary 
consideration with latitude allowed fo r the contributing 
factors.

'Ibe established "Guide" tables contained in Ihe NFPA  
Sprinkler Standard divide hazards o f occupancy, fo r  the 
purpose o f determining water supplies, into several groups 
with specified minimum water supplies fo r each group (see 
Table 14-4A ).

Where fire pumps contribute tr V  water supply, standard 
sizes o f pumps should be used adequate rate o f dis­
charge, as outlined in Sectior. i f ,  Chapter 4 . A  suction 
supply fo r  the pump should preferably be large enough fo r 
continuous operation, as outlined in Section 11, Chapter 4.

Where pressure tanks furnish the water supply, the pro- 
.Uk>ns fo r pressure tanks in Section 11, Chapter 3, should 
be followed.

Where a combination o f different water supplies is pro­
vided in the interest o f reliability, it is good practice to have 
the rate o f supply from each source at least equal to the 
minimum requirement fo r the system.

The "Guide" should be used only with experienced judg­
ment, but it can serve fo r all cases qualifying in the Light 
Hazard and Ordinary Hazard, Groups 1 and 2, occupancy 
classifications which constitute the larger percentage o f 
sprinkler installations, fhe other occupancy classifications 
usually involve more complex factors, and therefore require 
sped I consideration.

Light Hazard Occupancies
Examples o f Light Hazard Occupancies arc apartment 

buildings, dormitories, office buildings, seating areas o f 
restaurants, and hospitals. In these occupancies the poten­
tial rale o f heat liberation is low, areas are usually sub­
divided, and a small number o f sprinklers should normally 
control any fire. Under these conditions, 500 gpm should 
generally be sufficient, with an upward range to 750 gpm 
where conditions arc less favorable.

Tabio 14 -4A , Gu ide t o  W a te r  S u p p ly  R equ irem en ts  f o r  P ipe S chedu le  Sp r in k le r
Sy s tem s

Occupancy
Classification

Light Hazaid

Oidinory Hazard (Group I)  

Ordinary Hazard (Group 2) 

Ordinary Hazard (Group 3) 

Warehouses

H igh-Rise Buildings 

Extra Hazard

Residual Profsuro 
Required 

(Sea Noto 1)
15 psi

Acceptnblo Flow 
at Base of Riser 
(Seo Noto 2)

Duration in Minutes 
(Seo Noto 4)

500-750 gpm (Sea Noto 3)

15 psi or higher 700-1000 opm

15 psi or higher 850-1 GOO npm

Prossirro and (low requirements for sprinklers and hn'.o streams 
lo be determined by authority having jurisdiction.
Prcssum and (low loquiromonts for sprinklers and huso streams 
to bo determined by authority having jurisdiction. Also sno 
Chapter 7 of NFPA 13. NFPA 231. and NFPA 231 C. 
Prossuru and How requirements for sprinklers and hose sitcoms 
to bo determined by authority having jurisdiction. Also seo 
Chapter 8 of NFPA 13.
Pressure and flow requirements for sprinklers and hose streams 
to Ire determined by authority having jurisdiction.

3 0 -8 0

G 0-30

0 0 -9 0

8 0 -1 2 0

NOTES:
1. The pressure required nl lire base of lire sprinkler riser(s) is defined ns the residual pressure required at the 

elevation of tire highest sprinkler plus tiro pm'sure roquirod lo roach this olnvation.
2. Tho lower liguro is lire minimum How including hose streams ordinarily acceptable (or pipe schedule sprinkler 

systems Tho hiQhor (low should normally sullico (or all cases undoi each group.
3. The requirement may bo reduced to 250 gpm it building urea is limited by size or eonrportmonlnlion or it 

building (including root) is noncombiisrible '.onstruction,
4. The lower duration liguro is ordinarily acceptable where romolo station water-(low alarm survicn or equivalent 

is provided. Tho higher duration liguro should normally sullico lor all eases under coclt group.

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,
pp. 14-42 through 14-48 14th ^dl^ion 1976



Extra Hazard Occupancies
Extra Hazard occupancies consist o f properties where 

flash fires opening a ll the sprinklers in a fire area are prob­
able, and call fo r close sprinkler spacing and larger pipe 
sizes. Such occupancies include explosives manufacturing, 
extra hazard chemical works, pyroxylin plastic manufactur­
ing, cotton picking and opening operations, and other 
occupancies with a flash fire hazard.

I t  is not possible to lay down any general rules fo r these 
last two groups, and their water supply needs can be 
evaluated only on an individual basis by engineers with 
broad background experience. F o r this reason, the NFPA  
Sprinkler Standard refers to determination by the authority 
having jurisdiction as the only possible answer tc the prob­
lem. It  is in such occupancies that hydraulic calculations are 
most often needed to determine water supplies.

In any treatment o f hazards by general groups o f occu­
pancy, it must he noted that individual properties differ 
markedly, and thut buildings o f tlie same nominal occu­
pancy classification may show widely different individual 
hazards which should be considered in any determination 
o f water supply.

E. Water Supp ly Requirements for Hose Stream 
Protection

The values given in Table 14-4A include hose stream 
requirements. In considering water requirements fo r hose 
streams, it should be realized that if sprinklers perform 
effectively little hose stream assistance is requited. Although 
'.his is generally the case, a realistic viewpoint must be taken 
o f possible contingencies and the amount o f water that 
might be needed fo r hose stream protection under adverse 
conditions.

In evaluating hose stream requirements, possibilities 
should he considered such as the amount o f wntcr necessary 
fo r final extinguishment or clean-up operations, o r in the 
event that sprinklers arc re arding fire spread but are not 
fu lly  effective in gaining com rol and extinguishment.

F. Water Supp ly Requirements for Hydraulically 
Designed Sprink le r Systems

A lire protection engineer planning new water supplies or 
evaluating existing supplies fo r sprinkler systems must have 
some information regarding the hydraulic bclmvior o f 
sprinkler piping systems.
Hydraulic Calculations

A hydraulically designed sprinkler system is one in which 
I"' e sizes are selected on a pressure loss basis to provide a 
prescribed density (gallons per minute per square foo t) 
distributed with a reasonable degree o f uniformity over a 
specified area. This permits the selection o f pipe sizes in 
accordance with the characteristics o f the wa'er supply 
available. The stipulated design density and area o f ap­
plication will vary with occupancy hazard.

Tnhlc I4 -4B  is used to determine density, area o f sprink­
ler operation, and water supply requirements for liydruu- 
lically designed sprinkler systems. Systems must he 
calculated to satisfy a single point on the appropriate design 
curve, and interior piping must he based on this design 
point. It is not necessary to meet all points 011 the selected 
curve. Tota l water supply available to the system at the base 
o f the riser at the residual pressure required by the design 
must he not less than shown in Table 14-411; this total water 
supply mod not be calculated through the overhead niping.

Table 14-4B . Density, Area o f Sp rink ler Opera­
tion , and W ater Supp ly Requirements fo r  

Hydrau lica lly Designed Sp rink le r Systems 
Minimum Water Sup- .lies

Hazard
Classification

Sprinklers
G PM

Combined 
Insida Er Outside 

Hose— G PM

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 *60-120

NOTES: The lower deration figure is ordinarily acceptable wher* 
remole station water-flow alarm sorvico or equivalent is provided.

0.05 O.IO 0.I5 0.20
D E N S I T Y - - G P M / S Q  F T

NOTES:
For dry systems incrnnso oron of sprinkler operation by 30 pcoint 
t or coriit-iisliblu construction with v/ut nr <lty systems the minimum 

rinia ol opplttnliun is 3.000 s<| It
tor hazard r.luvnlic.atlon'i other Ilian those indicated see uppropti.ttu 

Nl I'A Standards lor design r.ntorin
Calculations shall lie bnaud upon the area nt sprinkler 'operation 

selected Irom Tnlile 14 40, or upon llio are i of tho largest room being 
considered, whicliavei ir. smaller Such mums must b» unclosed by 
construction having u lire resistance lating nt least equal to (he water 
supply duration indicated in Tjtile I4 -4B, nntl wall openings tnutt be 
protected in an approved manner. I or nroas ol sprinkler operation lass 
than 1,600 sq It. tho density lor 1,500 sq It is usod.

The same hazard occupancy classifications apply to 
hydraulically designed sprinkler systems as apply to pipe 
schedule sprinkler systems as mentioned in Part D  o f this 
Chapter. The recommended water supply figures are, how­
ever, somewhat lower due to the greater efficiency o f a cal­
cinated system.

The water allowances fo r inside hose and fo r outside 
hydrants may he combined and added to Ihe system require­
ment at the system connection to the underground main. 
The total water requirement must he calculated through the 
underground main to the point o f supply.

With deluge systems anti water spray systems having 
open orifices, calculations are essential. (Sec N FPA  No. 15. 
Standard for Water Spray I-'ixcd Systems.) Automatic 
sprinkler systems protecting high piled storage situations 
require a specific water density fo r (ire control. (See NFPA 
No. 231, Standard fo r Indoor Storage, and N FPA  No. 
2.11C, Standard fo r Rack Storage o f Materials.) Hydrau-

Source: National Fire Protection Association; Fire Protection H a n d b o o k ,
pp. 14-42 through 14-48 14th edition 1976



liciilly calculated systems can. however, he used fo r all ly|»es 
o f occupancies.

Methods o f making How calculations for .sprinkler sys­
tems arc given in Ihe follow ing: ( I )  the N M ’ A Sprinkler 
Standard, ( 2 )  N FPA  No. 15, Standard fo r Water Spray 
Systems fo r Fire Protection, ( 3 )  “ Automatic" Sp. nkler 
Hydraulic Data published by "Automatic" Sprinkler Corp. 
of America,1 ( 4 )  Factory Mutual Corporation's Handbook 
of Industrial Loss Prevention2 and ( 5 )  an address "Water 
Flow Characteristics o f Sprinkler Systems”  reported in the 
Proceedings o f the 58th Annual Meeting o f the N FPA .3

The design area fo r the system is the hydraulically most 
rcmi *e area, and usually includes sprinklers on both sides 
ol d<: cross main. Each sprinkler in the design area must 
disch rgc at a flow rale at least equal to the stipulated 
minimum water application rate (density). Begin calcula- 
lions at the sprinkler hydraulically farthest from  the supply 
connection. With common system configurations this will 
be the end sprinkler on the end branch line. The minimum 
operating pressure fo r any sprinkler must not be less than 
7 psi.
The Most Remote Sprinkler

Assuming a minimum pressure o f  10 psi at the most remote 
sprinkler and a discharge coefficient o f 0.75 fo r a standard 
j-in. orifice sprinkler (the codlicicnl varies- 0.78 is used 
elsewhere in this H a n d b o o k ) ,  w c  will have a discharge o f 
17.7 gpm calculated from the formula Q -  29.8 e<l2\Jp (sec 
Sec. I I ,  Chap. 6), used in calculating flows through orifices 
and short tubes. The value for 29.83 cd2 in this instance is 
5.6, a figure commonly used as the sprinkles^ discharge con­
stant K in the simplified formula Q «  K\^P, Velocity pres­
sure is not a factor at the more remote sprinkler, but it is 
considered nl all the other sprinklers in the example that 
follows. Some r.rganizations ignore velocity pressure in their 
calculations. The error introduced is on the safe side. NFPA 
No. 15, Standard fo r Water Spray Fixed Systems, recom­
mends considering velocity only when it is more ihan 5 per­
cent o f the total pressure.

Assuming sprinklers 10 ft apart on branch lines, with the 
end section o f pipe 1 in. nominal diameter, (he friction loss 
*i 17.7 gpm flow, with a Hnzcn and Williams formula co­
efficient o f 120 (value fo r black steel pipe) will be 1.0 psi 
(sec Fig, 11-6L in Sec. I I ,  Chap. 6 and change friction loss 
vilues in that graph, which urc based on C  *» 100, to values 
based on C «= 120 by multiplying by 0,714).

Second Sprinkler from  the End
The total pressure at the second sprinkler will be 10.0 + 

10 “  11.0 psi. O f this, velocity pressure based on a flow o f 
H.7 gpm will be 0.3 psi (see Fig. II-6A , Sec. 11, Chap. 6). 
The normal pressure (pressure acting perpendicular to the 
Pipe wall) acting on the second sprinkler is the total pressure 
°f 11.0 psi less the velocity pressure o f 0.3 or 10.7 psi. On all 
*Prinklers except the end sprinkler, only normal prcssuc is 
wmiderc / as acting on the sprinklers.

The discharge from the second sprinkler, at a pressure o f 
psi, will be 18.3 gpm.

Tho pipe between the second and third sprinkler, dso I in. 
d'*mcter, 10 ft long, a'id with a flow o f 17.7 I- 18.3 
« 0  gpni, will have a friction loss o f 3.8 psi, and a velocity 
P«ssurc o f 1.2 psi. Total pressure at the third sprinkler 
*quals 10.7 3.8 + 1.2 or 15.7 psi.

Oflitr Sprinklers on n Branch Line
Up to this point, velocity pressure has been based on flow 

®°*nstrcam from the sprinkler being considered; this has

been confirmed by tests.3 It has also been shown by those 
tests that beyond the second sprinkler velocity pressure 
should be liguicd from the flow on the upstream side o f  the 
sprinkler being considered. This is done by trial and error, 
assuming a flow from the sprinkler, calculating the velocity 
pressure from the total flow, determining a normal pressure, 
and calculating a flow from the normal pressure. I f  the cal­
culated flow is not reasonably close to the assumed flow, 
assume a different flow and repeat the procedure until ihe 
tWo arc close.

Assume a flow from the third sprinkler o f  19.0 gpm, and 
also assume that the pipe between the third and fourth 
sprinkler is l i  in. Total flow is 36.0 +  19.0 =  55.0 gpm. 
Velocity pressure is 0.9 psi and normal pressure at the third 
sprinkler is therefore 15.7 -  0.9 o r 14.8 psi. Corrected flow 
then becomes 21.6 gpm, which is not close enough to the 
19 gpm assumed. Try an assumed flow o f  21.4 gpm. Velocity 
pressure at 57.4 gpm is 1.0 ; normal pressure is 14.7 psi and the 
new corrected flow is 21.5 gpm. Total flow at the third head 
then becomes 36.0 + 21.5 =  57.5 gpm. The calculating 
procedure for the other sprinklers on the branch line is the 
same as for the third sprinkler.

At this point it will b seen that wc have exceeded the 
15 psi minimum riser pressure, unless, as is quite probable, the 
pressure with 57,5 gpm flow is substantially higher than that 
with 500 gpm flow. Whether or not the prcssuie with 57.5 
gpm flow is higher than 15 psi depends on the characteristics 
o f the water supply. However, in any case it apjrears that 
with not many more sprinklers open the pressure at the most 
remote sprinkler will be less than the 10 psi selected in this 
example.
Brunch Lines, Cross Mains, Kisers, and Fittings

Cross Main Pressure at tlie Branch Line Connection: 
This is the normal pressure at the nearest open sprinkler 
increased by the friction loss and t. e velocity pressure in 
the intervening pipe. I f  the branch line is fed through a tee 
and nipple, additional friction loss allowances must be made 
except that the friction loss in nipples less than 6 in. long 
is customarily neglected.

Two Branches in One Line of Sprinklers: These may have 
the same or different numbers o f sprinklers. The pressure at 
the entrance to the two branches will always be the same. 
The computations starting at the end sprinklers will he 
duplicated for the number o f open sprinklers.

After the discharge from any number o f sprinklers on a 
branch line has been computed and the pressure lo  produce 
the flow has been determined, the entire branch line can be 
considered to have the dischurgc characteristics o f a single 
orifice and the discharge constant K in the formula Q ^ 
K \ lp  cun lie determined, l ‘ being the net pressure where 
flows arc taken from lees in the cross main.

Branches on Opposite Sides of a Cross Main: These 
brunches may have different numbers o f sprinklers open, in 
which case the cross main pressure must be the higher o f the 
two computed values. This increases the discharge from the 
branch giving the lower computed pressure, and the actual 
discharge must be calculated fo r the higher pressure using 
the equation:

Qj /£
Q 2 \1 r,

in which P2 is taken as the higher pressure, Q j the corre­
sponding increased discharge to be determined, and P , and 
0 ,  the pressure and corresponding discharge from the branch 
requiring only the lower pressure.

After the appropriate increased discharge has been deter*

I Source: National Fire Protection Association; Fire Protection H a n d b o o k ,

pp. 14-42 through 14-48 14th edition 1976
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F i j .  id -1 C . A flow cnr\e fo r a side-central feed ta 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. (Factory Mutual System )

Whcie there are differences in elevation, these must he 
allc.wcd fo r on the basis that each foot o f height represents 
0 .434 psi. In multistory buildings, this may be a substantial 
factor.

Feed mains, cros- mains, and branch lines within the 
sante system may be looped o r griddcd to divide the total 
water flowing to the design area.
Sprinkler System Water-flow Curves

To avoid repetition o f laborious computation o f water 
Rows and pressures when such information is needed in 
cases involving standard sprinkler, spray, o r open head 
systems, it is possible to prepare diagrams or "water-llow 
curves”  from whicli riser pressures and corresponding total 
sprinkler flows may be determined fo r different numbers 
o f opened sprinklers. One such series o f curves, as developed 
by the Factory Mutual Engineering Corporation, and the 
piping arrangement and assumed pattern o f opened sprink­
lers is shown in Figure 14-4C.

SI Units
The following conversion factors are given as a con­

venience in converting to SI units the English units used in 
(his chapter.

1 ft2 =  0 .0929 m*
1 in. = 2 5 .4 0 0  mm
I ft =  0 .305 m
I psi =  6 .895 kPa
I gpm =  3.785 litrc/m in

mined, the two rates o f flow can be combined and K fo r the 
combined branches calculated.

When sprinklers on the second branch line are assumed to 
have opened, starting ut the cross main sprinkler, the opened 
sprinkler mo»i remote from the cross main is considered 
as the end head in the branch line computation, the next 
opened is the second, etc., regardless o f nonoperating sprink­
lers on thu outer end o f the branch.

C ro ss \ln in  P ressu res : Cross main pressures arc calcu­
lated by the same procedure as used fo r sprinklers on a 
single branch line, except that it is not necessary to use the 
trial anc error procedure fo r the third and additional branch 
lines si'ice the effect o f change in velocity pressure with 
flow; passing through tees in the cross main is usually 
negligible. The net head producing the flow in successive 
branch lines is taken as the normal pressure nt the end 
branch line increased by the friction loss in the pipe between 
the branches.

Iiix e r P re ssu re : Riser pressure is taken as the normal pres­
sure at the nearest flowing branch increased by the total 
friction loss between this branch and the riser and by the 
velocity pressure in the cross main nt the riser connection.

F ric tio n  L o s s  in F itt in -’ s: This is generally included in 
calculations on ly when tr.c fitting involves a change in 
direction o f flow. An exception to this is the fitting im­
mediately preceding the sprinkler.

Friction loss in control, gate and check valves, strainers, 
meters, and similar devices is always included.

The friction loss in piping between the source o f supply 
and the opened sprinklers must obviously be included in nil 
calculations.
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H. Meters for Fire Connections
Fire flow meters arc devices capable o f measuring small 

and large flows with a minimum loss o f head fo r heavy

Source: National Fire Protection Association; Fire Protection Handbook,

pp. 11-21 through 11-25 14th edition 1976
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demands. They  a re o ffered in two types: ( 1 )  detector check 
va lve-type meters that detect on ly  sm all rates o f  flow  and
( 2 )  so-ca lled fu ll reg istration meters that measure the entire 
flow  th roughout the line in which they arc insta lled . Meters 
o f  types o th e r than the fire  flow  type have been found to be 
unsatisfac tory  fo r  fire protection w ater supplies.

mi

Detecto r Checks
These devices consist o f  n check vnlve w ith a  weighted 

c lapper in the m ain passage and a disc m eter in a bypass 
a round  the check. In  opera tion the sm a lle r flow s pass 
th rough the disc m eter in the bypass and arc accurate ly 
registered. D isc  meters m ay be fu rn ished up to  3 in. in size 
to  serve specific needs. F o r  heavy flows the check valve 
opens and a free  unmetered waterway is p rovided . Beychd 
the poin t where the weighted check va lve lifts , the bypass 
m eter registers o n ly  a sm a ll part o f  the flow . In  m any situa­
tions the detecto. checks should give the water w orks the 
assurance desired as to  the p rop e r use o f  water.

F igu re 11 -2BB  shows a representative detector check 
va lve.

Fig . I1 -2 E I). A detector check valve. Photo shows view from  
top of weighted check valve and meter In bypass. Section view 
shows clapper in closed position. (T h e  Viking Corporation)

i ig. 1 J -2 C C . A  detector meter 
(H crsey-Sparling Meter Com pany)

o f  4  psi in the bypass, the automatic check v u ve  opens and 
provides a practica lly  fre e  waterway through the main line. 
W hen water begins to flow  through the line in which the 
automatic va lve  has opened, it is s lightly  retarded by a 
restricting o rifice  placed a little upstream from  the auto­
matic va lve, and a part o f  the water is diverted through d 
metering unit. Th is d iverted flow  is a fix 'd  percentage of 
the tota l flow  through the restricting orifice . The metering 
unit is calib rated to record the tota l quantity through the 
line, the sum o f  the readings o f  the bypass meter and the 
main line metering unit gives the tota l flow .

D isp la c e m en t T y p e , N ep tu n e T rid en t F ro le c tu s  M eter; 
This m eter has a ll o f  the w orking parts in one casing. A disc 
meter is installed in a bypass on one side and a current 
m eter on the o ther side o f  the main waterway. Sm all flows 
pass through the disc meter and arc recorded when the 
check valve is closed. W ith  la rger Hows the main check 
valve opens and gives a free  waterway. The opening o f the 
check valve stops the flow  through the disc meter nnd opens 
the bypass to the current meter so that the flow  through the 
open waterway is measured p roportionate ly . The sum o f the 
readings gives the total flow  (see Fig . 1 1 -2 D D ) .

T u rb o  T y p e , R o ck w e ll W -2000  T u rb o  M ater; This meter 
is based on the turbine princip le o f  measurement. The meter 
is composed o f  two principa l assemblies, the main case and 
.he measuring chamber. The  main case con tiins the flow 
straightening vane assembly. The measuring chamber in­
cludes ro to r, aojusting vane, pulse am plifie r chart and ter­
m inal strip fo r  attaching the connecting cable. T h i  function

Full Registration Meters
These devices arc o f  three general types, each produced 

by a d iffe ren t m anu factu re r, nnd they have been designed 
fo r  sm all fric tion  loss with large flow s and fo r  u main pas­
sageway p ractica lly  unobstructed when open. The three 
types a rc : ( 1 )  p ropo rtiona l type meters, ( 2 )  meters o f  the 
displacement type in a bypass nnd ( 3 )  turbine-type meters.

P ro p o rtio n al T y p e , l le r s e y  D e te c to r  M e te r, M o d e l F M s 
This meter is a special m eter o f  the com pound type in which 
a "p rop o rt io n a l m ete r" and an autom atic valve in the main 
line o f  the meter arc combined w ith a disc o r  compound 
m eter in a bypass (sec F ig . 1 1 -2 C C ).

In  the M odel F M , the sm a lle r flow s pass th rough nnd are 
measured by the bypass meter. W hen the demand fo r  water 
reaches, a ra le  o f  flow  which causes a difference in pressure

Fig. I I -2 D I ) .  A (ire flow meter of the displacement type. (Nep­
tune Meter Com pany)

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 11-21 through 11-25 14th edition 1976
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Mfg. C o .)

/I fin: flow meter o/ tlie turho type. (Rockw ell

of a printed circuit card is to e lec tron ica lly  count revo lu ­
tions and transm it intelligence to  a register. The meter 
ihould be installed with a 6-in . R ockw e ll stra iner placed im ­
mediately upstream o f  the meter. I f  the stra iner is not used, 
a minimum o f  15 diameters o f  straight pipe must be im ­
mediately upstream  o f  the meter to assure valid registration 
(tee Fig. 1 1 -2 E E ).
Friction Loss in Fire F low  Meters and Detector Cheek 
Valves

The standard specifications fo r  co ld  water meters adopted 
by both the Am erican W ate r W o rk s  Association and the 
Sew England W ate r W o rk s  Association lim it the friction 
kas fo r fire ftow mc’ crs to  4  psi at rated flow  capacities. 
Table 1 I-2H  gives fric tion  loss values fo r  the three cur- 
ftntly available types o f  fire flow  meters.

Friction loss values fo r  meters o f  the disc, curren t and 
compound type that a rc used com m on ly  in waterworks 
»)*lems fo r  general purposes are re lative ly high and not 
wited fo r  fire protection purposes. A W W A  lim its their 
friction loss values to 2 0  psi.

D e te c to r C h e c k  V a lv e s : The fric tion  loss in detector 
check valves listed nnd approved by recognized testing 
hboratories is less than 3 psi fo r  the fo llow ing  flow s;

Size ( in . )
4
6
8
10
12

F low  (g pm )
75 0

1,501)
3 ,0 0 0
4 .5 0 0
6 .5 0 0

The pressure required to open the c lapper is less than 
20  psi.

Source: National Fire Protection Association; Fire Protection Handbook,

pp. 11-21 through 11-25 14th edition 1976
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Table 11-2H . Friction Loss in Fire F low  M eters 
Compiled from data supplied by manufacturers

Loss o f Pressure Caused by Meter 
Pounds per Square Inch

Gallons per Minute FlowingMeter 
Name and Type

't°Mnional Type 
•Wrsey-FM)

Meter
Inches

-^'ential Type 
^ n i  Protccius)

Source: National Fire Protection Association; Fire Protection Handbook,

pp. 11-21 through 11-25 14th edition 1976
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C. Planning
The following information has been extracted in whole 

and in part from  "America Burning,”  the report o f the 
National Commission on F ire Prevention and Control1, and 
is considered appropriate fo r inclusion in this portion of 
the H an db o ok.

Planning
Fire protection has been largely a local responsibility, and 

fo r good reasons it is destined to remain so. Each com­
munity has a set o f conditions unique to itself, and a system 
o f fire protection that works well fo r one community can­
not be assumed to work equally well fo r other communities. 
To be adequate, the fire protection system must respond to 
local conditions, especially to changing conditions. Planning

Source: National Fire Protection Association; Fire Protection H a n d b o o k , 
pp. 9-80 through 9-82 14th edition 1976
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is the key: W ithout local-level planning, the system o f lire 
protection is apt to be ill-suited to local needs and lag 
K>hind the changing needs o f  the community.

Excellent fire protection ( fo r  example, in the form  o f 
automatic extinguishing systems) lies within technical grasp, 
and certainly lies within the resources o f most communities 
to provide. Even with considerable public support, this p ro­
tection would requite many years to rccomplish. In  the 
meantime, in every fire jurisdiction (whether a municipality, 
county, o r region) standards aiming at a . ignificant increase 
in fire protection must be set. Among tl. e concepts to be 
defined:

A d e q u a te  L e v e l  o f  F i r e  P r o t e c t io n : The question o f 
•'adequacy" addressed itself not only to day-to-day normal 
needs, but to m ajor contingencies that can be anticipated 
and to future needs as well. What is needed is a definition 
o f “ optim al" protection— in contrast to “ minimal”  protec­
tion, which fails lo  meet contingencies and future needs, 
and "maximal" protection, which is more than the com­
munity can afford.

R e a s o n a b le  C o m m u n it y  C o s ts : Fire, both as threat and 
reality, has its costs: property losses, deaths, injuries, hos­
pital bills, lost tax revenues, plus the costs o f maintaining 
fire departments, paying fire insurance premiums, and pro­
viding built-in fire protection. Each community must decide 
on an appropriate level o f investment in fire protection. 
Some costs beyond the public's willingness to bear should be 
transferred to the private sector (as when buildings over a 
certain size o r height o r with a certain occupancy are re­
quired to have automatic extinguishing systems).

A c c e p ta b le  R is k : A certain level o f losses from  fire must 
be accepted as tolerable simply becuuse o f limited resources 
of the community. Conditions that endanger the safety o f 
citizens and fire fighters beyond the acceptable risk must 
be identified as targets fo r reduction.

Consideration o f these matters helps to determine what 
functions and emphasis should be assigned to the fire depart­
ment, other municipal departments, and the private sector, 
both now and in the future. It helps to define new policies, 
laws, o r regulations that may be needed. Most important, 
consideration o f these matters makes clear that fire safety 
is a responsibility shared by the public and private sectors. 
Because the fire department cannot prevent a ll fire losses, 
formal obligations fa ll on owners o f certain kinds o f build­
ings to have built-in fire protection. Fo r the same reason, 
Private citizens have an obligation to exercise prudence with 
regard to fire in their daily lives. But prudence also requires 
education in fire safely, and the obligation lo  provide that 
education appropriately fa lls in the public sector, chiefly 
die fire department. The public sector (again, chiefly the fire 
department) also has an obligation to see that requirements 
for built-in protection in the private sector are being met.

A fire department, then, has more than one responsibility. 
^or are the responsibilities just mentioned exhaustive. At 
*C45t 8 important functions fo r fire departments can be 
identified:

Eire S u p p re s s io n : Fire fighters need proper training and 
‘ dequatc equipment fo r saving lives and putting out fires 
duickly, and also fo r their own safety.

4i/e S a fe ty -p a r a m e d ic a l S e rv ic e s : Capabilities needed
“ ting fires and other emergencies include first aid, rcsus- 

ai*iion, and possibly paramedical services. (By “ pnra- 
® J '« I services" we mean emergency treatment beyond 
“ reinary' first aid, performed by lire service personnel under 
J^rvision (through radio communication, fo r example)
° * physician.)

P re v e n t io n : This includes approving building plans

i

and actual construction, inspecting buildings, their contents, 
and their fire protection equipment, public education, and 
investigating the causes o f fre s  to serve as a guide lo  future 
priorities in fire prevention.

F i r e  S a fe ty  E d u c a t io n : Fire departments have an obliga­
tion to bring fire safety education not only into schools and 
private homes, but also into occupancies with greater than 
average fire potentia, o r hazard to people, such as restau­
rants, hotels, hospitals, and nursing homes.

D e t e r io r a t e d  B u i ld in g  H a z a r d s : In  coordination with 
other municipal departments, fire departments can work to 
abate serious hazards to health and safety caused by deteri­
orated structures o r abandoned buildings.

R e g io n a l C o o rd in a t io n : M ajor' emergencies can exceed 
the capabilities o f a single fire dey rtment, and neighboring 
fire jurisdictions should have detailed plans fo r coping with 
such emergencies. But effectiveness can also be improved 
through sharing o f day-io-day operations— as, fo r example, 
an area-wide communication and dispatching network.

D a t a  D e v e lo p m e n t : Knowledge o f how well a fire depart­
ment is doing, and o f how practices should change to im­
prove performance, depends on adequate record-keeping.

C o m m u n it y  R e la t i o n s : Fire departments arc representa­
tive o f the local community that supports them. The impres­
sion they make on citizen' affects how citizens view their 
government. Volunteer departments dependent on private 
donations must, o f course, also be concerned with their 
community relations. Moreover, since fire stations are 
strategically located throughout the community, they can 
serve as referral or dispensing agencies fo r a wide range o f 
municipal services.

As communities set out to improve their fire protection, 
it is not the fire department alone they must consider. The 
police have a role in reporting fires and in handling traffic 
and crowds during tires. The cooperation o f the building 
department is needed to enforce the fire safety provisions o f 
building codes. The work o f the water department in main­
taining the water system is vital to fire suppression. In the 
realm o f fire safety education, the public schools, the 
department o f recreation, and the public library can aug­
ment the work o f the fire department. Future development 
and planning will influence the locution o f new fire stations 
and how they will be equipped.

These are just the obvious examples o f interdependence. 
So seemingly trivial a matter as the manner in which house 
numbers arc assigned and posted can affect the ability o f 
fire departments to respond quickly find effectively to emer­
gencies.
Master Planning

Fire protection is only one o f many community services, 
Not only must it compete fo r dollars with other municipal 
needs, such as the education system and the police depart­
ment, but, in planning fo r future growth, the fire protection 
system must take into account the changes going on else­
where in the community. For example, if a slum area is to 
be torn down and replaced with high-rise apartment build­
ings, that will change the fire protection needs o f the area. 
Changes in zoning maps will also change the fire protection 
needs in different parts o f the community.

To cope with future growth, local administrators arc turn­
ing increasingly to the concept o f muster planning o f 
municipal functions. Such plans include an examination o f 
existing programs, projection o f future needs o f the com­
munity, and a determination o f methods to fill those needs. 
They seek the most cost-effective allocations o f resources to 
help assure that the needs will lie met.

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 9-80 through 9-82 14th edition 1976
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A major section of a community general plun of land use 
should he a Master Plan for Fire Protection, written chiefly 
by fire department managers. 'I his plan should, first of all, 
be cons ent with and reinforce the goals of the city’s 
overall general plan. For example, it should plan its deploy­
ment of manpower and equipment according to the kind of 
growth, and the specific areas o? growth, that the com­
munity foresees. It should set goals and priorities for the fire 
department. Not only is it important to set objectives in 
terms of lives and property to be saved, but also to decide 
allocations among fire prevention inspection, fire safety 
education, and fire suppression as the best way to accom­
plish the objectives.

Having established goals, the plan should seek to estab­
lish “ management by objectives" within the fire depart­
ment. This operates on the principle that management is 
most effective when each person is aware of how his tasks 
fit into the overall goals and has committed himself to 
getting specific jobs done in a specified time.

Because fire departments exist in a real world where a 
variety of purposes must be served with a limited amount 
of money, it is important that every dollar be invested for 
maximum payofT. The fire protection master plan should 
not only seek to provide the maximum cost-benefit ratio for 
fire protection expenditures, but should also establish a 
framework for measuring the effectiveness of these ex­
penditures.

Lastly, the plan should clarify the fire protection responsi­
bility for other groups in the community, both govern­
mental and private.
Devising a Fire Protection Plan

The following can serve as guidelines to fire department 
administrators for developing and presenting a master plan 
for fire protection:
Phase I

1. Identify the fire protection problems of the jurisdic­
tion.

2. Identify the best combination of public resources and 
built-in protection required to manage the fire problem, 
within acceptable limits:

(a) Specify current capabilities and future needs of pub­
lic resources;

(b) Specify current capabilities and future requirements 
for built-in protection.

3. Develop alternative methods that svill result in trade­
offs between benefits and risks.

4. Establish u system of goals, programs, and cost esti­
mates to implement the plan:

(a) The process of developing department goals and 
programs should include maximum possible partic­
ipation of fire department personnel, of all ranks;

(b) I he system should provide goals and objectives for 
all divisions, supportive of the overall goals of the 
department;

(c) Management development programs should strive to 
develop increased acceptance of authority and 
responsibility by all fire officers, as they strive U) 
accomplish established objectives and programs 

Phase II
1. Develop, with the other government agencies, a 

definition of their roles in the fire protection process.
2. Present the proposed municipal fire protection system 

to the city administration for review.
3. Present the proposed system for adoption as the fire 

protection element of the jurisdiction’s general plan. The 
standard process for development of a general plan pro­
vides the fire department administrator an opportunity to 
inform the community leaders of the fire protection goals 
and system, and to obtain their support.
Phase IH

In considering the fire protection element the governing 
body of the jurisdiction will have to pay special attention to'

1. Short- and long-range goals,
2. Long-range staffing and capital improvement plans,
3. The code revisions required to provide fire loss 

management.
Phase IV

The fire loss management system must he reviewed and 
undated as budget allocutions, capital improvement plans, 
and code revisions occur. Continuing review of results 
should concentrate on these areas:

1. Did fires remain within estimated limits?
2. Should limits be changed?
3. Did losses prove to be acceptable?
4. Could resources be decreased or should they be 

increased?
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 gal (U.S.) =  3.785 litres
1 gpm = 3.785 litres/min
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I. FEES AND SPECIAL C H A R G E S  - N O N R E C U R R I N G

Rule Se r v i c e  . Fee or C h a r q e

1 0 . 8 W a t e r  turn-on o r  t u r n - o f f  (per visit)

During busi n e s s  hours $ 1 2 . 0 0

During non-busine:>s hours 50 . 0 0  (I)

5.6 Return visit n e c e s s i t a t e d  by r e s t r i c t e d  

access

1 0 . 0 0

6 .2 (c) H y d r a n t  w r e n c h  d e p osit 1 0 . 0 0

6 .2 (d) M e t e r  d e p o s i t  (hydrant meters) 1 0 0 . 0 0

7.2 Fees for w a t e r  co n n e c t i o n s  ( e x tending a 

m a x i m u m  of 50 feet). This c h a r g e  includes 

permit and i n s pection fees.
*

3/4" 189.60

1 " 2 0 7 . 5 6

1 - 1/ 2 " 310.29

2 “ 392.04

L a r g e r  than 2" C o s t  o f  C o n s t r u c t i o n

3" - 4" C o n n e c t i o n 8 0 0 . 0 0  D e p o s i t

6 " - 8 " C o n n e c t i o n 1, 0 0 0 . 0 0  D e p o s i t

10" C o n n e c t i o n D e p o s i t  d e t e r m i n e d  by 

A WU M a n a g e r

»

P u r s u a n t

T ariff Advice

t o  O r d e r  N o .  4, U - 7 0 - 6 6

N# ,8 - 1 2 2  fflirlj.d __
F c S  2 8 1977.

A n c h o r a g e  W a t e r  U t i l i t y
luuod py.«°j ....- ■ ■... ..... .

^  w s  C  C__

" /  DALE R. MERRELL, P.E.
TUlai

U t i l i t y  M a n a g e r
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I. FEES AND SPECIAL C H A R G E S  - N O N R E C U R R I N G  (CONTINUED)

Fee o r  C h a r g e

C a t c a l l i n g

First Revi s i o n

f t .......... !U
UV- CAR 25 12’ i

Rule S e r vice

7.2 Charge per foot f o r  c o n s t r u c t i o n  of 

service lines e x c e e d i n g  50 feet

3/4"

1"

1-1/ 2 "

2"

L a r g e r  than 2"

7.3 Wa t e r  exte n s i o n  p e r m i t

P ermit a d m i n i s t r a t i o n  fee 

Inspection

8.10 R e connection or restoral c h arge

8.19 U n a u t h o r i z e d  t u r n - o n / t u r n - o f f

9.7 M e t e r  test

3/4" t h r ough 2" m e t e r s  

M e ters l arger than 2"

10.2 W a t e r  service for test purposes

10.9 D u plicate locate s e r vice

N o n - b u s i n e s s  hours

10.10 Private fire h y d r a n t  m a i n t e n a n c e  fee

$ 2.7 0  

3.30 

4. 8 5  

6. 7 0

C o s t  o f  C o n s t r u c t i o n

5 . 0 0

10.00

2 5 . 0 0

60 . 0 0

2 5 . 0 0

50 . 0 0

20.00
2 5 . 0 0

5 0 . 0 0  

110.00

uant to Order No. 4, U-76-66
8 - 1 2 2AdrlC* N«.

FES 2 8 1977

A n c h o r a g e  W a t e r  U t i l i t y
IlfWOd b]̂ *.----------- — -----------

... /c v
"  ‘TTOCE'RrHERffiCrTTT'f:---- v “

Tlfhit Utility Manager
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II. SERVICE CHARGES

The rates and charges shewn are the monthly service charges for water 
service only. Assessments, contributions in aid of construction or 
charges for specific services beyond the scope of normal water services 
e.g., special construction of a longrservice line; repair of damage 

which was the responsibility of the customer) are in addition to the 
following'rates.

Schedule A  - Residential

One to five units; 
per unit per month

Schedule B - Metered commercial and industrial

Ev’.to ol Air.ska 
Fubl'ic U isiii:.n  Commission

MUNICIPALITY OF ANCHORAGE WATER UTILITY RATES

S

$ 9.50 (I)

This schedule applies to carmercial, 
industrial, and multiple unit residential . 
accounts which are metered. ' Metering 
requirements are contained in Rule 9 of 
this tariff.

Metered rate per 1.000 gallons $ 1.20

Schedule C  - Unmetered carmercial and industrial

(I)

This schedule applies to all unmetered carmercial and industrial 
accounts, including multiple unit residential accounts which have 
six or more units. The rates are for one month's service and vary 
by service size.

Service Size Monthly Rate

3/4" $ 14.65 (I)

1" 25.90. (I)

1 i/2" * 57.70 (I)

2" . 102.80 (I)

3" 232.40 (I)

4"» 412.95 (I)

Pursuant to Order No. 4, U-76-66
To/in Aiivi«» h*. §rJL22 (L)

F E D  2 8 J977

' Anchorage-Vfiter utility.

n . i
Utility Manager



II. S E R VICE C H A RGES (CONTINUED)

Sche d u l e  C - Unme t e r e d  commercial and industrial (continued)

Service Size • M o n t h l y  Rate

6 " $ 9 2 7 . 8 5

8 " 1 , 6 4 9 . 2 0

10" 2 , 5 7 6 . 2 0

( I)

( I )
(I)

T w e l v e  inches or l a r g e r  s e r v i c e  shall be a c o n t r a c t e d  service. A d d i t i o n a l l y ,  

a ny s e r v i c e  o f  six inches or l a r g e r  w h i c h  is for m i x e d  a c c o u n t s  (i.e., 

m o r e  than one c u s t o m e r  class) m a y  be contra c t u a l  s e r v i c e  at the d i s c r e t i o n  o f  

the m a n a g e m e n t  of the A n c h o r a g e  W a t e r  U t i l i t y  s u b j e c t  to approval of t h e A P U C

S c h e d u l e  D - Special cust o m e r s

(1) T e m p o r a r y  c o n s t r u c t i o n  s e r v i c e  c h a r g e  f o r  u n m e t e r e d  s e r v i c e  us i n g  the 

s e r v i c e  line that will serve the b u i l d i n g  u n d e r  c o n s t r u c t i o n .  T h e  c h a r g e  

shall be a flat m o n t h l y  c harge f or s e r v i c e  a c c o r d i n g  to the f o l l o w i n g  

schedule:

Service Size 

3/4"

1"

Hi"

2"

3"

4"

6 "
•

8" .

10 "

M o n t h l y  Rate 

$ 16 . 1 0  

21 . 5 0  

3 2 . 2 0  

4 2 . 9 5  

64 . 4 0  

85 . 8 5  

1 2 8 . 8 0  

17 1 . 7 5  

21 4 . 6 5

P ursuant to Or d e r  No. 4, U-76-66
To rU f A J v lc t H *. 8 ^ I £ 2  ( L ) Cfftctlyei

f- C d  2 6 1377

i,tu»d r»r. *—  Anchor-iige.i/ater tlti 1 i.ty_________________________________

d,i A  S t t* ^  t  C— - __________ T!tl.. U t i l i t y  M a n a g e r

/ D a l e  R. M e r r e l l , P.E.
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II. S E R V I C E  C H A R G E S - ( C O N T I N U E D )

Sche d u l e  D - Special cust o m e r s  (continued)

(2) T e m p o r a r y  c o n s t r u c t i o n  or o t h e r  use r e q u i r i n g  a c o n n e c t i o n  to a fire 

hydrant. The AWli reserves t he right to r e q uire the c u s t o m e r  to use a m e t e r  

wh e n  an a p p r o p r i a t e  m e t e r  is available. S e r v i c e  shall be r e s t r i c t e d  to 

2-1/2 inches d i a m e t e r  to 4- 1 / 2  inches diameter. A  m e t e r  d e p o s i t  o f  $100 

will be required wh e n  the s e r v i c e  is connected. The d e p o s i t  shall be 

refunded when the u n d a m a g e d  m e t e r  is returned to the W a t e r  Utility. The 

m o n t h l y  charges are:

S e r v i c e  Size

2 V

3"

4"

4 V

D e mand Charge 

$ 2 5 0 . 8 0  per m o n t h  

30 0 . 9 5  per .month 

4 0 1 . 2 5  per m o n t h  

4 5 1 . 4 0  per m o n t h

C o m m o d i t y  C h a r g e  

$.42 p er 1, 0 0 0  g a l l o n s  (I) 

.42 p er 1,000 g a l l o n s  (I) 

.42 p er 1, 0 0 0  g a l l o n s  (I) 

.42 p er 1, 0 0 0  g a l l o n s  (I)

(3) When an a p p r o p r i a t e  m e t e r  is not a v a i l a b l e  for a t e m p o r a r y  c o n n e c t i o n  

to a fire hydrant, the fol l o w i n g  m o n t h l y  c h a rges shall be effective:

S e r vice Size M o n t h l y  C h a r g e

2*s" $ •  2 7 1 . 7 0 (I)

3" 3 2 1 . 8 5 (I)

4" 4 2 2 . 1 5 (I)

4 V 4 7 2 . 3 0 (I)

S c h e d u l e  E - Private fire pro t e c t i o n

This schedule shall apply to p r i v a t e  fire services. The c h a rges are in 

addi t i o n  to the c h a r g e  for basic w a t e r  s e r vice unless the s e r v i c e  c o n n e c t i o n  

is used e x c l u s i v e l y  for fire protection. The c h a rges var y  by s e r v i c e  size. ,

P u r s u a n t  to Order No. 4, U-76-66

T o r l l f A d v ic * H*. -.87.1 22 (L) C f f u t l v * '

FED 2 8 1977

Issued t>yi A n c h o raoe W a t e r  U t i l i t y

Till* i Utility Manager
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"I. S E R V I C E  CHARGES (CONTINUED)

S c h e d u l e  E - Private fire p r o t e c t i o n  (continued) 

Service Size M o n t h l y  Rate

2 " $ 7.10 (N)

3" 1 5.90 (N)

4"
•

28 . 4 5 (N)

6 " . .  . 6 3 . 5 5  . . • (N)

8 " > 112.85 (N)

1 0 " 176.40 (N)

1 2 " • 2 54.10 (N)

S che d u l e  F - Bulk w a t e r  sales

All bulk w a t e r  sales will be handled by special contracts.

P u r s u a n t  to Order No. 4, U-76-66
T o r lf f A title # Ho. ( i r . l j j  ( L ) E ffv c fiv * '

FEB 2 8 ]97?

ittuAd t>t< • A n c h o r a g e W a t e r  U t i l i t y

Pr i
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ANCHORAGE, ALASKA.
F ILE  NO . 554

GENERAL
H io  1960 U.S. Census showed a population of 

44,320 and the present estimated population is 
50,000. i-.rca of the city is 15.1 square miles of 
which 4 3  square miles are included in tidelands, 
military reservations, and railroad right-of-way. Tlie 
remaining 10.8 square miles are approximately 50%  
built upon. Elevations in the dty range from sea 
level to 250 feet, with the average elevation of the 
principal business district 100 feet. The dty is a 
terminu3 for the main supply routes serving Alaska 
as well as a tourist stopping point during most of 
tho summer.

Long cold winters ore common with an averngc 
snowfall of 12 indies. Prolonged low temperatures 
below — 10 degrees are infrequent A moderate to 
severe earthquake hazard exists within the dty and 
surrounding areas. Alaska falls within the drcum- 
Pacific belt of earthquakes which also includes 
coastal California and Japan. Ih e  earthquake of 
March 27, 1904, was centered about 75 miles from 
the dty and readied a Richter magnitude of 8.4. 
Major landslides occurred in the dty’s downtown 
and residential areas, causing major damage to 
buildings and the water distribution system.

W ATER SUPPLY
General.—The system is munidpally owned and 

supplies nearly all of the dty built-on .ireas and 
additional area to die east and south. Supervision is 
by an appointed director. There is no dvil service 
but long tenure is prevalent

Records nro mainly complete, but individual 
valve records ore not maintained.

Alarms of all fires during winter and of second 
alarm fires at other times are telephoned lo tho wa­
ter treatment plant; response is made to all such 
fires.

Supply Works.—See map. A diversion dam on 
.Ship Creek, elevation 530, 5V* miles cast of the 
dty, provides 53%  of die system supply capadty 
by gravity and is the source of water supply for 
Fort Richardson and Elmcndorf Air Base; supply 
line capadty is 10.5 mgd. Seven pumped wells, total 
capadty 11.6 mgd, deliver the remaining supply to 
die distribution system. Flow in Ship Creek is a 
minimum during the early winter, but water lias 
never been below the spillway. Tho March, 1964, 
earthquake disrupted casings of 2 wells, and earth 
slides above the diversion dam muddied gravity 
supp’/i seriously rcduring the capadty of the treat­
ment plant which can process in excess of the sup­
ply line capadty.

A small section, with 7 hydrants, in the southern 
part of the dty is served by the Romig Water Com­
pany which has an emergency connection from an 
8-inch dty main for fire supply.

Distribution Storage.—See map. System storage is 
limited to the 0.5-mg treatment plant clear well, ele­
vation 360.

Consumption.—Tlie average daily consumption 
for the 12 months cnduig July 31, 1968, was 11.01 
mgd widi a maximum of 10.50 mg on July 24, 1968.

Pressures.—The average pressure during fire flow 
tests was 57 psi, with a maximum of 87 psi and 
minimum of 38 psi.

Distribution System.—Sec map. From the Control 
House, 1400 feet west of the treatment plant, a 24- 
inch wood-stnvc pipe line extends well into the dis­
tribution system furnishing the main supply to the 
more important northern section of the system. 'Hie 
soudicm portion of the system is supplied by a 36-, 
30-indi reinforced concrete steel-cylinder-typo pipe 
tho capadty of which is greatly restricted by n 16- 
inch branch supplying 2 lines of 10- and 8-inch pipe. 
New mains are of ccmcnt-lined cast iron with older
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pipe of tar-coated cast iron. O f the total pipe in tho 
system, 23%  is asbestos-cement pipe, and 9%  is 
wood-stave pipe in 6-, 8-, and 10-inch sizes. O f the 
154.85 miles of 4-inch a id  larger mains, only 0.32 
mile is 4-inch and 59.97 miles ore 0-inch. Dead ends 
of 0-inch mains total 4.21 miles.

Tlie average valve spacing is 4340 feet on supply 
mains, 910 feet on arterial mains, 440 feet in the 
principal business district, and 810 feet in repre­
sentative residential districts. There is no regular 
valve inspection program

There are 869 public and 10 private hydrants. Of 
tho public hydrants, 31 have 4-inch connections to 
mains, and 148 lack a large pumper outlet; others 
are of satisfactory size and type with a pumper and 
2 or 3 hose outlets, and all have valved connections.

The average hydrant spacing is 125,500 square 
feet in the principal business district, 173,000 square 
feet in other high-value districts, and 214,400 square 
feet in representative residet. ial districts; hydrants 
are inspected 2 or more times a year and after every 
use during freezing weather.

Fire Flow Tests.—See map with table. Tests were 
witnessed on August 8 and 14, 1968, under normal 
conditions. Tlie consumption rate during tlie tests in 
tho principal business district was about 15.8 mgd, 
and daily consumption was 13.05 and 12.70 mg, re­
spectively. The principal business district tests were 
repeated the second day, after regulator valves nnd 
important line valves were checked, and were made 
at a time when consumption did not materially ex­
ceed tho maximum daily rate. Test 9, on tlie Romig 
VVnter System, was made with tho city emergency 
connection open. Tests 24, 25, and 26 were repeated 
on October 2 after a regulator by-pass valve, found 
open, was closed and a 16-inch valve, found closed, 
was opened.

Proposed Improvements.—See map. The 38-, 30- 
inch southern section supply main was being ex­
tended to a 5-mg reservoir under construction for 
completion in 1969. A gridiron of 12- and 10-inch 
mains, being installed in tho northern section of the 
port and industrial area, was nearly complete at the 
time of the survey.

F IRE  DEPARTM ENT
In addition to the city, tho department provides 

fire protection for tho Spcnard and Muldoon Public 
Utility Districts outside the dty with an estimated 
population of 30,000 and an area of 24 square miles. 
One ladder und 5 engine companies, nnd an ambu­
lance are in service in 4 fire stations in tho dty ; the 
2 engine companies in one station in the Spennrd 
District and tho ono engine company in tlie Muldoon

District are under the jurisdiction of the dty fire 
chief according to written contracts, although the 
fire stations and the fire apparatus are owned by 
the districts.

There are 93 full-paid members (including 20 
assigned to the 3 companies outside the city) as 
follows:

Fire Force:
Officers: Chief and

Senior Captains 5  
Company 26

Fire fighters and Engineers: 52
Non-fire force: 10

Members work an average of 64 hours per week. 
The number normally on duty is 18 with the engine 
and ladder companies within the.city and 7 with 
the 3 companies outside the city. Some of the off- 
shift members are called on second alarm fires, and 
all of the off-shift on fifth alarm fires. Some outside 
aid is readily available.

All apparatus and vehicles in service and reserve 
are equipped with radio transmittcr-receivers on a 
frequency shared with 3 small fire departments.

Pumper capacity is adequate. Repairs to appa­
ratus are made by a full-time department mechanic; 
the shop area is at the rear of the apparatus floor 
at Engine 3 quarters. The preventive maintenance 
program includes annual tests of pumpers, but no 
200-psi pressure tests have been conducted in many 
cases. Service tests, at draft, of 5 pumpers were 
witnessed during the survey; 2 did not deliver rated 
capadtie.1 at required pressures.

Hose drying facilities are provided at each fire 
station, and hoso tests are conducted annually; 15%  
is over 10 years old.

Rules and rcgula' jns, adopted in 1966, have 
been distributed to each fire station.

Training is under the part-time supervision of a 
lieutenant who is assisted by other officers. An 80- 
foot drill tower with basement, attached to Engine 
1 quarters, is of reinforced concrete construction 
and is equipped with a standpipe system. Grounds 
are paved but somewhat congested; a pumper test 
pit is provided, but no hydrants are availablo. There 
is no regular schedule for drills at the tower, but 
most companies average about ono 3-hour drill per 
month on each shift; few of the drills are combined 
company drills. Each company conducts 2 hours of 
training daily at quarters; about 25%  are drills. 
New members normally receive some training be­
fore appointment; after appointment, the company 
officer is responsible for die new man’s training. 
Somo officer schools have been conducted, and

2
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monthly stuff officer meetings are held. Most mem­
bers have received some instruction in the hazards 
of radioactive materials; some have had advanced 
training.

Thero has been no regularly scheduled building 
inspection program by companies for pre-fire plan­
ning purposes. A few of the more important occu­
pancies are inspected once or twice a year, but 
most notes and sketches are incomplete or lacking. 
A more complete inspection program has been re­
cently started but is progressing slowly.

Within the d ty  response to all box alarms v  d 
telephone alarms for fires in buildings is 2 engine 
companies, one ladder company, and a chief officer, 
except that no ladder company is dispatched to 
some outlying high value districts and many resi­
dential districts; outside the dty 2 engine compa­
nies and a 'chief officer normally are dispatched to 
box alarms and telephone alarms for fires in build­
ings. During the fiscal year 1967-1968 there were 
3757 alarms of which 238 were for building fires 
and 2444 were ambulance calls; 1430 of the alarms 
were outside the dty of which 910 were ambulance 
calls.

Fire methods include the extensive use of 1 Vi- 
inch hose lines, spray nozzles, and breathing equip­
ment Back-up lines are laid if fire is evident or 
upon orders. Pumpers connect to hydrants on most 
fires, but occasionally direct hydrant streams are 
used in areas with higher pressures. The first com­
pany to arrive connects to sprinkler or standpipe 
systems if fire is evident or upon orders. Ladder, 
ventilation, and salvage work is performed by die 
ladder company or engine companies but is hin­
dered by lack of adequate manpower.

F IRE  ALARM
The telcgraph-typc fire alarm system is main­

tained by a technidan from the munidpal electron­
ics laboratory.

Alarm headquarters is in a room on the first floor 
of the public safety building, a 2-story building of 
fire-resistive construction; the room contains some 
combustible materials and is not properly cut off 
from other operations in tho building. Headquar­
ters equipment, installed in 1962, with emergency 
ground return fadlities, is of automatic type and is 
mainly complete. Current is supplied by individual 
circuit rectifiers with a common battery. Ead i fire 
station has a punch register and tapper, a radio 
receiver, and voice alarm fadlities.

There are 117 boxes in service, all of which are 
accessible; 12 ore located outside the d ty  limits in 
contract districts. Fifteen boxes aro provided with

indicating lights; the condition of paint on boxes 
and on bands on poles is generally good. Of the 47 
miles of box and alarm drcuits, 4 miles are in under­
ground cable, 35 miles in messenger supported 
aerial cable, and the remainder is of aerial wire 
construction. Four box and one alarm circuits are 
in service; moderate to considerable ground read­
ings'were noted on 2 of the drcuits.

Five telephone trunk lines extend to a switch­
board in alarm headquarters; 4, arranged for pro- ,
grcssive operation, are reserved for emergency calls 
for the city and contract districts, and one addi­
tional is for emergency calls from a small nearby fire 
department; 4 trunks for business calls extend to 
instruments with switching fadlities at the depart­
ment secretary’s desk and in alarm headquarters. 
Voice amplification circuits extend to 5 fire sta­
tions and are used in lieu of fire telephone exten­
sion lines.

One operator is on duty at all times. Telephone 
alarms for fires in buildings are confirmed over tlie 
alarm system. Tests and records are fairly good.

F IRE PREVENTION
Hazardous Materials.—The dty has .adopted die 

1905 edition of the Fire Prevention Code of tlie 
American Insurance Association along with a few 
additional ordinances. An amendment has elimi­
nated tlie requirement for most permits. Tlie gas 
code contains generally good requirements for gas 
piping and gas appliances.

Fire prevention activities are under the direction 
of the chief of tlie fire department and include the 
outlying districts adjacent to the dty. The fire pre­
vention bureau consists of a fire marshal, a deputy 
fire marshal, 2 inspectors, and 1 clerk. All are ap­
pointed by the chief of the fire department

Tlie bureau makes inspections of most occupan- 
dts every 1 to 2 years. Many businesses aro re­
quired to have approval from the bureau before 
their annual business license is issued. Some inspec­
tions arc made of small businesses by fire depart­
ment companies. Most conditions found during the 
survey were fair or fairly good.

Electricity.—A dty ordinance adopts the 1965 edi­
tion of the National Electrical Code along with 
some other requirements. Electrical regulations are 
enforced by the dty electrical inspector. Fairly good 
procedures are in effect for inspections during con­
struction, and each job site is visited at least 3 
times. Because the dty-owncd power and light 
company also supplies surrounding districts outside 
tho d ty  limits, the inspector spends mudi of his 
time on inspections outside the city. There is no

3
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remspection program. Most new work was fairly 
good, and existing installations were found to be in 
fair condition.

BU ILD IN G  DEPARTM ENT
The dty has adopted the 1964 Uniform Building 

Code, with the appendix and some amendments. 
Tlie 1964 Uniform Housing Code, which provides 
minimum requirements for new and existing places 
of habitation as well as some provisions for fire pro­
tection, has also been adopted. Fire Zone 1 covers 
all of the prindpal business district, some adjoining 
blocks, and most other commerdal districts through­
out tho dty. Fire Zone 2 includes some of the areas 
bounding the high-value districts which should be 
in Fire Zone 1; some of the prindpal business dis­
trict is adjacent to a variable zone that allows some 
types of wood frame construction. Restrictions 
within Fire Zone 1 are satisfactory; restrictions 
within Fire Zone 2 are inadequate. W ood shingle 
or shake roofs are permitted outside of Fire Zones
1 and 2.

The department is under supervision of the build­
ing offidal, assisted by 1 plan check engineer, 1 zo .je 
enforcement officer, 2 building inspectors, 1 me­
chanical inspector, and 1 clerk. All personnel are 
selected by examination and appointed by the 
building offidaL Procedures are fairly good. Plans 
aro checked by the plan checker; review of fire 
safety features is coordinated with the fire preven­
tion bureau. Records are consolidated although 
somewhat incomplete. Major plans except for most 
residential occupanaes arc kept indefinitely; most 
plans are fairly well stored and filed.

STRUCTURAL COND IT IONS
Prindpal Business District.—See map. The dis­

trict includes 10 blocks or part blocks and covers 
38.9 acres. Streets cover 25%  of the district and are 
between 60 a ad 80 feet in width. O f the total block 
area, 55%  is built upon, with individual blocks 
ranging from 15% to 84% . Buildings average J. and
2 stories although 5 buildings are over 8 stories. Tlie 
tallest building is a 14-story building that joins sev­
eral older wood frame structures to form n Large 
hotel complex Wood frame construction covers 
21% , fire-resistive construction covers 41%, and 
automatic sprinklers protect 17% of the built-on 
area.' Exposures to the district are mild from all 
directions.

Shopping Centers.—Tlie one largo shopping cen­
ter in tho dty limits. Northern Lights Shopping 
Center, occupies approximately 9 acres at tho south 
dty limits along Northern Lights Boulevard be­
tween Spcxmrd lload and Minnesota Drive. Con­

struction is of ordinary type, and the entire area is 
mutually exposed along a front enclosed mall. Auto­
matic sprinkler protection is provided throughout

Other Business Districts.—Along the principal 
streets of the dty, namely, 5th Avenue, Cambell 
Street, Firewccd Lane, and Spcnard Road, arc 
smaller commerdal districts. Construction in these 
districts is mostly ordinary or wood frame. Heights 
vary from 1 to 3 stories. The doscly built sections 
of these districts are confined to narrow strips along 
both sides of tlie street

Industrial Districts.—Practically all of the indus­
trial occupandes are located near or along the rail­
road right-of-way and the waterfront This district 
consists of several large bulk oil storage plants, a 
large number of warehouse facilities, a few light 
manufacturing plants, and a variety of small busi­
nesses. Most of the buildings are widely separated 
and have relatively low heights. Some of the larger 
buildings have automatic sprit. Jer protection.

Waterfront D istrict—A portion of the dty-owned 
pier is being reconstructed. Upon completion, the 
waterfront will have fadlities for loading and un­
loading of cargo, a separate dock for transfer of fuel 
and oils to the various bulk plants, and several 
smaller piers to handle fishing boats. The new piers 
are all of concrete pile and deck construction while 
the remaining older wharves are mostly timber and 
wood frame.

Institutional Districts.—Along Providence Drive 
in the southeast portion of the dty, an institutional 
district is developing. It pros* atly contains the 
Alaska Youth Correctional Institute, tlie Alaska 
Psychiatric Institute, the Providence Hospital, and 
Alaska Methodist University. All of the buildings 
are well separated :md of new construction. H ie  
hospital is a 5-story structure and also the tallest 
building in the district. Areas arc mainly large, and 
the basement portions of some buildings arc sprin­
klered.

Residential—Residential districts consist mainly 
of detached, 1- nnd 2-story wood frame dwellings 
with a few apartment house districts nnd govern­
ment housing projects. Composition roofs predomi­
nate in most sections. Current urban renewal proj­
ects are aimed at eliminating the substandard 
houses along tlie Seward Highway between I7th 
and 19tb Avenues.

Eaithquakes.—Tho dty bos felt many earthquakes 
prior to the severe shock of 190*1; for example, the 
moderate shock of October 3, 1954, caused minor 
damage to tlie tall buildings in Anchorage (the 
same buildings were severely damaged or collapsed 
in tho 1964 shock).



’ ’urther details on the 1964 earthquake and na­
ture of tlie earthquake hazard in Anchorage may be 
obtained from the following publications:

"Tlie Alaska Earthquake'’, published by the Amer­
ican Insurance Association and the Pacific Fire 
Rating Bureau, 465 California Street, San Fran­
cisco, California

A n c h o h a c e ,  A l a s k a

“The Prince William Sound, Alaska, Earthquake 
of 1964 and Aftershocks”, Volume II part A, 
available from Superintendent of Documents, 
Washington, D. C.

RECOMMENDED IMPROVEMENT PROGRAM
The following program has been prepared lo assist the City of Anchorage in providing better protection 

to life and property from fire and may be used as a guide for future planning. In general, recommendations 
under each heading arc listed in the order of their importance. The areas in which the City of Anchorage 
provides fire protection services under contract have not been analyzed as to their specific fire protection 
needs, and recommendations for these areas are not included in this program.

W ATER SUPPLY
1. That additional hydrants be provided so that:

a. In the prindpal business district there will 
be one hydrant at each street intersection.

b. In other high-value districts there will be 
one or 2 hydrants at each street intersection, 
depending upon the character of the district,

• with intermediate hydrants so that they are 
not over oOO feet apart.

c. In residential districts there will be one hy­
drant at each street intersection with inter­
mediate hydrants so that they are not over 
500 feet apart

2. That the.G-rog reservoir be completed as soon 
os possible.

3. That the distribution system be strengthened 
by the installation of mains shown in red on the 
map, that 0-inch dead ends be eliminated wherever 
possible, anti that the following be adopted as tlie 
minimum size of mains used for hydrant supply for 
all future construction:

a. Ia  high value districts, 8- nnd 12-inch; tho
• former to be used where it completes a close

gridiron and the latter for longer lines, not 
closely interconnected.

b . In residential districts, 8-inch; G-inch to be 
used only where it completes a close grid­
iron and in no case for runs of over 600 feet 
between interconnections.

4. That tho 24-inch wood-stave supply line be re- 
plaoca by pipe conforming to im appropriate Amer­
ican Water Works Association standard.

5. That comprehensive indexed records and maps 
suitable for use in tho field be compiled for all sys­
tem valves; thut valves be inspcctixl annually nnd 
largo and important valves more frequently; that 
valves bo maintained in good condition; and that

inspections, operations, and conditions be recorded.
0. That hydrants be maintained in good operat­

ing condition at all times.
7. That all alarms of fire be received and recorded 

over ihe fire alarm system at the water treatment 
plant.

F IRE  DEPARTM ENT
1. That at least 4 members be on duty at all times 

with each engine nnd ladder company.
NO TE : Seven members on duty nt all times 
with each high-value engine and ladder com­
pany, 6 with other ladder companies, and 5 
with other engine companies is considered 
standard manning.

2. That a ladder company, equipped with an 
aerial ladder truck, be established in Engine 3 
quarters.

3. That a full-time training officer be appointed; 
that more suitable training facilities, including a 
structure in winch fires may be built, be provided 
in an urea where the use of smoke and water will 
not bo restricted; and that tlie training program 
be expanded to include supervised combined com­
pany drills at the training grounds, regularly sched­
uled schools for all officers, and additional training 
for pump operators.

4. That company members make more frequent 
inspections of buildings in their respective districts 
for pre-fire planning purposes; inspection data to be 
recorded on suitable forms, augmented by appro­
priate notes and sketches, and used as subjects for 
discussion in the training program.

5. That the apparatus replacement program Ikj 
continued, and that the repair facilities be ex­

5
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A n c h o r a g e ,

ponded, including additional took and equipment, 
and that a more complete preventive maintenance 
program be adopted.

6. That a ladder company be included in the re­
sponse to all box alarms and all telephone alarms 
for fires in buildings.

7. That tlie rules and regulations be expanded, to 
include complete fire ground rules, and be distrib­
uted to each member.

8. That all fire stations be of noncombustible con­
struction (preferably fire-resistive), of good design, 
and suitably located, and that proper refueling fa­
cilities be provided at each fire station.

9. That if the dty continues to provide protection 
outside tho city, an additional ladder company be . 
established.

F IRE  ALARM
1. That 2 qualified operators be on duty nt all 

times in alarm headquarters.
2. That additional boxes be installed so that one 

will be visible from and be within 500 feet of every 
building in high-value districts and be within 800 
feet of buildings elsewhere; and that the conspicu­
ousness of boxes bo improved by installing indicat­
ing lights over all boxes in high-value districts.

•3. That tlie reliability of tho system be improved 
by:

a. Providing additional box circuits so that 
none will serve an excessive area.

b . Repairing circuits to remove high ground 
readings.

c. Providing emergency power facilities at each 
firo station and for local circuits at alarm 
headquarters.

d. Installing circuits underground or in mes­
senger supported aerial cable, wherever

. possible. . ,
e. Providing autpmatic recording devices for 

radio and voice amplification facilities.

F IRE  PREVENTION
1. That additional qualified personnel be ap­

pointed to the fire prevention bureau so that ade­
quate control can be maintained over hazardous 
materials, processes, and occupancies including 
regplar and systematic inspections of all commercial 
and industrial buildings at suitable intervals, and 
that adequate records be kept of such inspections.

2. That a complete inspection of old wiring be 
made and defects corrected, and that all wiring be • 
subsequently reinspected at suitable intervals.

BU ILD IN G  DEPARTM ENT
1. That die building code be amended to in­

clude those structural features necessary to restrict 
the spread of fire. It is recommended diat the Na­
tional Building Code of the American Insurance 
Association be used as a guide in framing these 
amendments.

2. That only roof coverings of class C  or better 
be permitted within the dty limits.

3. That Fire Zone 1 be revised to include all 
closely built business and commerdal areas. It is 
suggested that the Recommended Method for Lay­
ing Out Fire Limits by the American Insurance As- 
sodation (National Board of Fire Underwriters) be 
used as a guide in determining these revisions.

STRUCTURAL CONDITIONS
1. That owners of existing defectively constructed 

buildings which involve serious life hazard or are 
so located as to form conflagration breeders be re­
quired to protect floor, fire wall, and exposed win­
dow openings.

2. That approved automatic sprinkler equipment 
bo required in nil basements exceeding 2500 square 
feet in area used for storage or for mercantile pur­
poses and in all buildings which by reason of dieir 
size, construction, or occupancy involve serious life 
hazard or might act as conflagration breeders.

Report based on survey made during July, and August, 1968, by engineers R. I. Eby, M. J. Myrick, and 
R. E. Boudon, in cooperation with Karl Stcinbruggo and other personnel of the Pacific Fire Rating Bureau. 
Acknowledgment is made of tlie assistance rendered by the mayor, city manager, and other officials.

* — .1 - —  „

E v K n in T  W . F o w l e r ,  Manager and K e n n e t h  J. C a r l , Director of Municipal Surveys
Chief Engineer and Assistant Chief Engineer
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R E D U C E  E S C A L A T I N G  I N F L A T I O N  O F  L O C A L  G O V E R N M E N T  C O S T S

S A V E  L I VES A N D  P R O P E R T Y

E N C O U R A G E  S U S T A I N E D  R E S P O N S I B L E  B U S I N E S S  
A N D  E C O N O M I C  A C T I V I T Y  IN A L A S K A N  C O M M U N I T I E S

S U P P O R T  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

A  L e g i s l a t i v e  I n c e n t i v e  P r o g r a m  
W h i c h - W i l l  Sa v e  Y o u r  Taxes, 

P r o v i d e  L o w  I n t e r e s t  
C a p i t a l i z a t i o n  L o a n s  and 

R e d u c e  F i r e  D e p a r t m e n t  a n d  
Y o u r  W a t e r  U t i l i t y  C o s t s  

and, at the same time, 
I n c r e a s e  F i r e  S a f e t y

P r e p a r e d  For 
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  

and
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

by
B r i a n  R. S h u t e  
A t t o r n e y  A t  L a w
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I. . T H E  P R O B L E M :  A L A S K A ' S  E X P A N D I N G  A N D  D E V E L O P I N G  C O M­
M U N I T I E S  W I T H  U N D E R D E V E L O P E D  P U B L I C  S E R V I C E S  A R E  P A R­
T I C U L A R L Y  V U L N E R A B L E  T O  C A T A S T R O P H I C  F I R E  LOSSES.

A  h i g h  f i r e  d e a t h  rate is p e c u l i a r l y  an A m e r i c a n

pr o b l e m .  N o  o t h e r  i n d u s t r i a l i z e d  n a t i o n  c o m e s  c l o s e  to the

A m e r i c a n  fi r e  d e a t h  rate. F i r e  d e a t h s  a n d  i n j u r i e s  p e r

m i l l i o n  p o p u l a t i o n  in the U n i t e d  S t a t e s  a r e  n e a r l y  t h r e e

t imes t h a t  o f  S w e d e n  w h i c h  has the n e x t  h i g h e s t  d e a t h  a n d

i n j u r y  r a t e  by fire.

In 1974 n e a r l y  3 m i l l i o n  fires c a u s e d  n e a r l y  $4 b i l l i o n

w o r t h  of fi r e  losses. The d o l l a r  v a l u e  of the d a m a g e  and

d e s t r u c t i o n  b y  f i r e  d o e s  not e v e n  b e g i n  to a p p r o x i m a t e  the

a c t u a l  l o s s e s  b e c a u s e  s e r i o u s  fires c r e a t e  i n d i r e c t  b u s i n e s s

a n d  c o m m u n i t y  l o s s e s  s u c h  as:

(a) L o s s  of c u s t o m e r s

(b) L o s s  of p r o f i t s

(c) C o s t  o f  r e t a i n i n g  key p e r s o n n e l  d u r i n g
s h u t d o w n

(d) L o s s  of t a xes on d e s t r o y e d  p r o p e r t y .

F i n a l l y ,  t h e r e  a r e  i n d i r e c t  lo s s e s  of a p e r s o n a l

nature. T h e s e  rnay be e v e n  m o r e  d i f f i c u l t  to e s t i m a t e ,  yet 

t h e i r  i m p o r t a n c e  s h o u l d  not be n e g l e c t e d .  In a d d i t i o n  to 

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

e x p e n s e s  i n c u r r e d  in f i n d i n g  and m o v i n g  to n e w  h o using, 

t h e r e  is the d e s t r u c t i o n  of i r r e p l a c a b l e  p e r s o n a l  b e l o n g­

ings. W i t h  its v a s t  e x p a n s e s  and s m a l l  c o m m u n i t i e s  w i t h
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u n d e r d e v e l o p e d  p u b l i c  s e r v i c e s ,  A l a s k a  has a p a r t i c u l a r l y  

d i s m a l  e x p e r i e n c e  w i t h  fi r e  losses. T r a g i c  r e m i n d e r s  of 

th i s  are the N e w  E n g l a n d  F i s h  C o m p a n y  a n d  A l a s k a  S t e a m s h i p  

d o c k  fi r e  in C o r d o v a ,  t h e  fires in S i t k a  w h i c h  d e s t r o y e d  the 

p r i c e l e s s  R u s s i a n  c a t h e d r a l ,  a n d  the S i t k a  C o l d  S t o r a g e  

C o m p a n y  a n d  d o c k  f a c i l i t y .  P e r h a p s  m o s t  t r a g i c  are the 

c a n n e r y  f i r e s  in s m a l l  c o m m u n i t i e s  (most r e c e n t l y  in Craig, 

Al a s k a ,  in 1980). M o s t  o f t e n  the c a n n e r i e s  h a v e  not be e n  

rebuilt, a n d  in s o m e  cases, the c o m m u n i t i e s ,  w h i c h  r e l i e d  on 

the c a n n e r i e s  as t h e i r  so l e  m e a n s  of e c o n o m i c  s u p p o r t  ha v e  

c e a s e d  to exist. C a n n e r i e s  h a v e  p l e n t y  of w a t e r  by v i r t u e  

of the b u s i n e s s  th e y  are in, and p r i v a t e  fi r e  p r o t e c t i o n  

w o u l d  h a v e  e l i m i n a t e d  the m o n e t a r y  losses, a n d  in so m e  cases, 

a s s u r e d  the c o n t i n u e d  e x i s t e n c e  of the c o m m u n i t y  itself.

W a t e r  is a n  i n d i s p e n s a b l e  c o m m o d i t y  w h e n  it c o m e s  to 

f i g h t i n g  fire. F i r e s  c a u s e  b i l l i o n s  of  g a l l o n s  of w a t e r  to 

b e  c o n s u m e d  p u t t i n g  t h e m  out. P r o v i d i n g  a d e q u a t e  w a t e r  

s u p p l i e s  c o n s t i t u t e s  a m a j o r  c o m m u n i t y  ex p e n s e .  R e s i d e n t s  

of the A n c h o r a g e  and M a t a n u s k a - S u s i t n a  b o r o u g h s  are c e r­

ta i n l y  a w a r e  of the S u s i t n a  h y d r o e l e c t r i c  p r o j e c t ,  as p a r t  

o f  the o n g o i n g  e f f o r t s  to a s s u r e  that a r e a  w i t h  a d e q u a t e  and 

s a f e  w a t e r  suppl i e s .  T h e  r e s i d e n t s  of J u n e a u  l e a r n e d  of the 

e x i g e n c i e s  of h a v i n g  a d e q u a t e  w a t e r  s u p p l i e s  in J a n u a r y  of 

1980, w h e n  c l i m a t i c  c o n d i t i o n s  t e m p o r a r i l y  d e p l e t e d  t h e i r  

w a t e r  supply.
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T h e  S t a t e  o f  A l a s k a  wi l l  u n d e r g o  r a p i d  g r o w t h  in p o p u­

latio n  as d e v e l o p m e n t  of its r e s o u r c e s  p r o g r e s s e s .  T h e  oil 

i n d u s t r y  is e x p a n d i n g ,  o t h e r  i n d u s t r i a l  p l a n t s  a s s o c i a t e d  

w i t h  the o i l  i n d u s t r y  are p l a n n e d  and c o m i n g  on line. T h e  

f i s h i n g  i n d u s t r y  is e x p a n d i n g  into n e w  p r o d u c t s  and plants. 

T h i s  is b r i n g i n g  i n c r e a s i n g  p o p u l a t i o n  and b u s i n e s s  to m a n y  

of o u r  c o m m u n i t i e s .  The g r o w t h  is i m p a c t i n g  the fire 

p r o t e c t i o n  a n d  w a t e r  s u p p l i e s  of t h e s e  g r o w i n g  areas. 

C o m m u n i t i e s  a r e  b e i n g  f a ced w i t h  p r o v i d i n g  a d d i t i o n a l  fire 

p r o t e c t i o n  s e r v i c e s ,  and w i t h  the c o s t s  of p r o v i d i n g  t h e s e  

services. See, S h i r n b e r g ,  R o b e r t  R. , 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 , O c t o b e r  20, 1979.

Consequently, given the compelling social goal of 

avoiding catast r o p h i c  fire losses, together with the a b s o­

lute necessity to provide water for basic human existence, a 

community must develop policies wich maximite its ability to 

provide both fire protection and adequate water supplies.



XI. T H E  S O L U T I O N :  M A X I M U M  U T I L I Z 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  M I N I M I Z E S  F I R E  L O S S E S  A N D  M I N I M I Z E S
C O S T S  OF O P E R A T I N G  F I R E  D E P A R T M E N T S  A N D  W A T E R  U T I L I T I E S .

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  (the b a c k b o n e  of w h i c h  

are a u t o m a t i c  s p r i n k l e r  systems) a r e  the m o s t  e f f e c t i v e  

m e a n s  o f  c o n t r o l l i n g  f i r e s  in b u i l d i n g s .  N o t  o n l y  do 

p r i v a t e  fire p r o t e c t i o n  s y s t e m s  p u t  o u t  fires, t h e y  d o  not 

.'•tcfuire n e a r l y  as m u c h  w a t e r  to e x t i n g u i s h  f i r e s  as w o u l d  be 

r e q u i r e d  f o r  the F i r e  D e p a r t m e n t  to p u t  o u t  the s a m e  fire.

N o r  do s p r i n k l e r  s y s t e m s  r e q u i r e  as m u c h  o r  as e x p e n s i v e  

e q u i p m e n t  to f i g h t  a g i v e n  fire as a F i r e  D e p a r t m e n t .  W h e r e  

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  are d e p l o y e d  the e x p e n s e  and 

c o s t  of the F i r e  D e p a r t m e n t  are m u c h  less, a n d  the c h a n c e  

for i n j u r y  to f i r e m e n  as a r e s u l t  of fire is a l m o s t  n e g l i­

g i b l e  in s p r i n k l e r e d  b u i l d i n g s .  S p r i n k l e r  s y s t e m s  a r e  the 

m o s t  t e c h n o l o g i c a l l y  a d v a n c e d  fire f i g h t i n g  w e a p o n ,  and 

t heir use s h o u l d  be m a x i m i z e d  to r e d u c e  a n d  h o l d  d o w n  c o s t s  

o f  the F i r e  D e p a r t m e n t .

We m u s t  a c c e p t  the fact th a t  p u b l i c  fire d e p a r t m e n t s  

can c o n t r a l  a fire o n l y  in its e a r l y  d e v e l o p m e n t  stages.

For the m o s t  part, fire d e p a r t m e n t s  can o n l y  c o m b a t  fire by 

d i r e c t l y  o v e r w h e l m i n g  it w i t h  m a s s i v e  a m o u n t s  of e x p e n s i v e  

e q u i p m e n t ,  m a n p o w e r  a n d  water. W h e n  the fi r e  is small, tlie 

fire d e p a r t m e n t  is s t ill on the way. E v e n  w i t h  t h e  b e s t  

r e s p o n s e  time, it is fact that m a n y  small fires a r e  o u t  of 

c o n t r o l  by the time the fire d e p a r t m e n t s  arive.

- 4 -



By c o n t r a s t ,  the p r i v a t e  fi r e  p r o t e c t i o n  s y s t e m  

has no r e s p o n s e  time. It is on s c e n e  b e f o r e  the fire 

starts, a n d  u s u a l l y  has p u t  o u t  the fire b e f o r e  the fire 

d e p a r t m e n t  e v e n  a r r i v e s .

- 5 -



III. L E G I S L A T I O N  C H E A T I N G  I N C E N T I V E S  F O R  T H E  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  E N C O U R A G E  
A  S T A T E W I D E  S H I F T  T O W A R D  M A X I M I Z I N G  U T I L I Z A T I O N  OF 
M O R E  E F F I C I E N T ,  L E S S  C O S T L Y  F I R E F I G H T I N G  T E C H N O L O G Y ,  
T H E R E B Y  H O L D I N G  D O W N  O R  R E D U C I N G  C O S T S  0"  W A T E R  
U T I L I T I E S  A N D  F I R E  D E P A R T M E N T S .

P r i v a t e  fi r e  p r o t e c t i o n  is an a l t e r n a t i v e .  Its 

t e c h n o l o g y  is r e a d y  to b e  i m p l e m e n t e d ,  and, t h r o u g h  l e g i s­

lati v e  i n c e n t i v e ,  it w i l l  r e d u c e  t h e  i n c r e a s i n g  b u r d e n  of 

fire p r o t e c t i o n  costs. W i t h i n  a f e w  s h o r t  y e a r s  of  i m p l e­

m e n t i n g  l e g i s l a t i v e  i n c e n t i v e s ,  p r i v a t e  fire p r o t e c t i o n  

s y s t e m s  w i l l  b e c o m e  i n c r e a s i n g l y  p r e v a l e n t  in c o m m u n i t i e s  

s t a t e w i d e .  As A l a s k a n  c o m m u n i t i e s  e x p a n d  a n d  grow, the 

l e g i s l a t i v e  i n c e n t i v e s  w i l l  a l l e v i a t e  the n e c e s s i t y  to 

e x p a n d  the m a n p o w e r ,  e q u i p m e n t ,  and w a t e r  s u p p l i e s  for the 

fire d e p a r t m e n t  as in the past. F i r e  d e p a r t m e n t s  w o n ' t  n e e d  

to o p e n  as m a n y  n e w  s t a t i o n s ,  buy as m u c h  f i r e f i g h t i n g  

e q u i p m e n t ,  o r  h i r e  as m a n y  f i r e f i g h t e r s  to m e e t  the f i r e  

p r o t e c t i o n  n e e d s  of the s t a t e ' s  e x p a n d i n g  c o m m u n i t i e s .

C o s t s  o f  w a t e r  s u p p l i e s  w i l l  be r e d u c e d  as e x i s t i n g  s u p p l i e s  

g o  f a r t h e r  as a r e s u l t  of the w a t e r  c o n s e r v a t i v e  p r o p e n­

sit i e s  of 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  a r e  r e a l i z e d .  By 

m o v i n g  n o w  to t a k e  a d v a n t a g e  of p r o v e n  fire p r o t e c t i o n  

t e c h n o l o g y  h u g e  s a v i n g s  in p r o p e r t y  loss, jobs, i n s u r a n c e  

costs, b u i l d i n g  co s t s ,  life, and i n d e e d  e v e n  e n t i r e  c o m­

m u n i t i e s  (in c a s e s  o f  u n p r o t e c t e d  c a n n e r y  fires) w i l l  r e s u l t  

and t h o s e  s a v i n g s  w i l l  c o n t i n u e  to a c c r u e  a n d  c o n t i n u e  to 

a c c e l e r a t e  as the i n c e n t i v e s  p r o m p t  m o r e  a n d  m o r e  p r o p e r t y



to be p r o t e c t e d -  (For a h y p o t h e t i c a l  c a s e  s t u d y  of  s a v i n g s  

a c o m m u n i t y  c a n  r e a l i z e  as a r e s u l t  of w i d e s p r e a d  s p r i n k l e r  

i n s t a l l a t i o n  see, H a c k e y ,  A s s o c i a t e  P r o f e s s o r ,  Univ. M a r y­

land, B u i l t  In F i r e  P r o t e c t i o n  a n d  F i r e  De p a r t m e n t  M a n n i n g

( A p p e n d i x  A).



IV T H E  S A V I N G S  IN LIFE, P R O P E R T Y ,  C O N S E R V A T I O N  OF WA T E R ,  
A N D  R E D U C E D  C O S T  OF L O C A L  G O V E R N M E N T  S E R V I C E S  F R O M  
W I D E S P R E A D  I N S T A L L A T I O N  OF 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 .

S t a t i s t i c s  s h o w i n g  the e f f e c t i v e n e s s  o f  a u t o m a t i c  

s p r i n k l e r  s y s t e m s  a r e  p h e n o m e n a l .  O n l y  in ra r e  i n s t a n c e s  

do  a u t o m a t i c  s p r i n k l e r  s y s t e m s  fail to c o n t r o l  f i r e s  in 

s p r i n k l e r e d  b u i l d i n g s .  T h e  f a i l u r e s  are s e l d o m  due to 

the s p r i n k l e r s ,  b u t  r a t her, the la c k  o f  wat e r ,  o f t e n  b e c a u s e  

the s y s t e m  has b e e n  t u r n e d  off, e i t h e r  u n i n t e n t i o n a l l y ,  

i n t e n t i o n a l l y ,  o r  by v a ndals. A c o m p l e t e  r e c o r d  of f i res in 

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

p r o b a b l y  a p p r o a c h e s  100%. N a t i o n a l  Fi r e  P r o t e c t i o n  A s s o­

ciation, F i r e  P r o t e c t i o n  H a n d b o o k , pp. 14-1 t h r o u g h  14-48, 

14th ed i t i o n ,  1976. G i v e n  the b i l l i o n s  of d o l l a r s  i.n fire 

lorses, the p o t e n t i a l  for s a v i n g s  r e s u l t i n g  f r o m  w i d e s p r e a d  

i n s t a l l a t i o n  of s p r i n k l e r s  c a n n o t  be ignored. O f  all the 

f i res c o n t r o l l e d  by s p r i n k l e r s ,  m o r e  than 90% of  t h e m  are 

c o n t r o l l e d  by t h r e e  o r  less s p r i n k l e r  heads. F i r e  P r o t e c­

tion H a n d b o o k , supra.

T h e  e f f e c t i v e n e s s  of a u t o m a t i c  s p r i n k l e r s  s t e m s  from 

t h e i r  p r e s e n c e  a t  the s c e n e  of a p o t e n t i a l  fire b e f o r e  it 

srarts. T h e y  can a p p l y  w a t e r  i m m e d i a t e l y  w h e r e  it is n e e d e d  

b e c a u s e  t h e r e  a r e  n o t  p r o b l e m s  of a c c e s s  to the seat of the 

fire, or  i n t e r f e r e n c e  w i t h  v i s i b i l i t y  for fire f i g h t i n g  d u e  

to smoke. F i r e  P r o t e c t i o n  H a n d b o o k , s u p i a . S p r i n k l e r s  

e x t i n g u i s h  f i r e s  m u c h  e a r l i e r  than a fire d e p a r t m e n t  c o u l d

O _— u



e v e r  r e s p o n d  to an alarm. A u t o m a t i c  s p r i n k l e r s  are p a r­

t i c u l a r l y  e f f e c t i v e  for life s a f e t y  b e c a u s e  t h e y  g i v e

w a r n i n g  o f  the e x i s t e n c e  of fire, a n d  at the s a m e  t i m e  a p p l y

w a t e r  to t h e  b u r n i n g  area.

T h e  o n l y  f a t a l i t i e s  in f u lly 
s p r i n k l e r e d  p r o p e r t i e s  r e p o r t e d  to 
t he 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  w e r e  c a u s e d  b y  e x p l o s i o n s  
or f l a s h  fires; by i g n i t i o n  
of the b e d d i n g  or c l o t h i n g  o f  a 
p e r s o n  w h o  w a s  too young, too 
old, too i n t o x i c a t e d ,  or too 
h a n d i c a p p e d  in some o t h e r  w a y  
to p r o t e c t  h i m s e l f  p r o p e r l y .  . . .

In t h o s e  i s o l a t e d  i n s t a n c e s  of 
f a t a l i t i e s  to s l e e p i n g ,  h a n d i­
capped, or i n t o x i c a t e d  p ersons, 
i g n i t i o n  of c l o t h i n g  o r  b e d d i n g  
c a u s e d  f a t a l  b u r n s  o r  a s p h y x i a­
tion e i t h e r  b e c a u s e  the small 
fire d i d  n o t  g e n e r a t e  s u f f i c i e n t  
h e a t  to fu s e  the s p r i n k l e r ,  or 
b e c a u s e  the v i c t i m  had s u r f e r e d  
f a tal i n j u r i e s  b e f o r e  the s p r i n k­
ler o p e r a t e d .  In t h e s e  l a t e r  i n­
stances, h o w e v e r ,  the s p r i n k l e r s  
p r o t e c t e d  the l ives of p e r s o n s  in 
a d j o i n i n g  areas. F i r e  P r o t e c t i o n  
H a n d b o o k , s u p r a .

S e e , a l s o , Horne, B.G., F i r e  Chief, C o n t r ol.ling 

the C o s t  of F i r e  P r o t e c t i on in the C i t y  of San B u e n a v e n tu r a .

W a t e r  n e c e s a a r y  to put out a fire in its b e g i n n i n g  

s t a g e s  is n o w h e r e  n e a r  the w a t e r  r e q u i r e d  for the fire 

d e p a r t m e n t  to p u t  it o u t  a f t e r  it o n c e  g e t s  blazing. 

P e r f o r m a n c e  c h a r a c t e r i s t i c s  of s p r i n k l e r s  i n d i c a t e  that 

s t a n d a r d  a u t o m a t i c  s p r i n k l e r s  d i s c h a r g e  a n y w h e r e  f r o m  18 to

58 g a l l o n s  of w a t e r  p e r  m i n u t e ,  d e p e n d i n g  on the p r e s s u r e  at



the s p r i n k l e r  head. F i r e  P r o t e c t i o n  H a n d b o o k , s u p r a , at 

pp. 14-42 t h r o u g h  14-48. By c o m p a r i s o n ,  a h e a v y - a t t a c k  two 

and o n e - h a l f  i n c h  m o b i l e  fire d e p a r t m e n t  h o s e  line in 

o p e r a t i o n  can c o n s u m e  as m u c h  as 250 g a l l o n s  of w a t e r  p e r  

m i n ute. If the f i r e  is n o t  p u t  o u t  in its i n f a n t  s t a g e s  (as 

o c c u r s  o v e r  90% of the ti m e  w h e n  a u t o m a t i c  s p r i n k l e r s  are 

d e p l o y e d ) , it m a y  take a n u m b e r  o f  h e a v y - a t t a c k  l ines h o urs 

to c o n t r o l  the fire - if the w a t e r  s u p p l y  h o l d s  o u t  that 

l o n g .

S p r i n k l e r s  do n o t  c a u s e  e x c e s s i v e  w a t e r  damage. 

D a m a g e  by s p r i n k l e r s  is n e g l i g i b l e  c o m p a r e d  to that c a u s e d  

by f i g h t i n g  the same fi r e  w i t h  a h o s e  stream. M o s t  fires 

a re c o n t r o l l e d  by a s m a l l  n u m b e r  o f  s p r i n k l e r s ,  w h i l e  m a n y  

ho s e  s t r e a m s  are r e q u i r e d  to c o m b a t  a fi r e  w h i c h  is o u t  of 

control. S p r i n k l e r s ,  in m o s t  cases, c o n t r o l  the fire 

i m m e d i a t e l y .  T h e  w a t e r  d a m a g e  w h i c h  d o e s  o c c u r  is n e g l i­

g i b l e  c o m p a r e d  to the d a m a g e  w h i c h  w o u l d  have r e s u l t e d  if 

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

c o n s u m e d  by a fire f o u g h t  by c o n v e n t i o n a l  means. See,

Horne, B. G., F i r e  Chief, C o n t r o l l i n g the C o s t  of F i r e  

P r o t e c t i o n  in the C i t y  of San B u e n a v e n t u r a .



V. T H E  S I Z E  O F  A C O M M U N I T Y ' S  W A T E R  S Y S T E M  C A N  BE REDUCED 
BY W I D E S P R E A D  I N S T A L L A T I O N  OF P R I V A T L  F I R E  P R O T E C­
T I O N  S Y S T E M S  IN T H E  C O M M U N I T Y .

A  m a j o r  p a r t  of the c o s t  of the d e v e l o p i n g  c o m m u n i t y ' s  

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

be on h a n d  for m a j o r  fires, a n d  the h i g h  p r e s s u r e  d i s t­

r i b u t i o n  l i nes f r o m  the r e s e r v o i r  to a s s u r e  the fire 

d e p a r t m e n t  w i l l  ha v e  e n o u g h  w a t e r  p r e s s u r e  to p r o j e c t  m a n y  

h o s e  s t r e a m s  o n t o  a r a g i n g  m a j o r  fire. N o w h e r e  n e a r  the 

s a m e  q u a n t i t y  o f  w a t e r  or w a t e r  p r e s s u r e  w o u l d  be r e q u i r e d  

for a u t o m a t i c  s p r i n k l e r s  to do the same job.

T h e  t r a d i t i o n a l  m e t h o d  for e s t i m a t i n g  the w a t e r  s u p p l y  

r e q u i r e d  to s e r v e  a c o m m u n i t y ' s  fire p r o t e c t i o n  n e e d s  is by 

c o m p u t i n g  fire fl o w  r e q u i r e m e n t s .  T h e  c r i t e r i a  to e s t i m a t e  

fire f l o w  r e q u i r e m e n t s  are f o u n d  in the G u i d e  for D e t e r m i n­

ation  of R e q u i r e d  F i r e  F l o w , I n s u r a n c e  S e r v i c e  O r g a n i z a t i o n ,  

1972. T h e  fi r e  fl o w  f o r m u l a  r e f l e c t s  s i g n i f i c a n t  w a t e r  

c o n s e r v a t i o n  p r o p e n s i t i e s  of p r i v a t e  fire p r o t e c t i o n .  

D e p e n d i n g  o n  the f l a m m a b i l i t y  of a g i v e n  b u i l d i n g ,  the fire 

flow r e q u i r e d  is r e d u c e d  by 25% to 75% w h e n  a s p r i n k l e r  

s y s t e m  is p r e s e n t  in a b u i l d i n g .  F i r e  P r o t e c t i o n H a n d b o o k , 

s u p r a , at pp. 11-2 t h r o u g h  11-6.

T h e  fire f l o w  f o r m u l a  d e v e l o p e d  by ISO can be u t i l i z e d  

to d e t e r m i n e  the c o m m u n i t y - w i d e  fire f l o w  r e q u i r e m e n t s .

T h i s  p r o c e d u r e  is m o r e  f u l l y  d e s c r i b e d  in I S O ' s  M u n i c i p a l  

G r a d i n g  S c h e d u l e , c o p i e s  of w h i c h  a r e  a v a i l a b l e  in m a n y



c o m m u n i t y  F i r e  D e p a r t m e n t  and F i r e  D e p a r t m e n t  P r o t e c t i o n  

o f f i c e s .

A l t h o u g h  the m e t h o d o l o g y  in the M u n i c i p a l  G r a d i n g  

S c h e d u l e  d o e s  not e n a b l e  a p r e c i s e  c o m p u t a t i o n  of the 

r e d u c t i o n  in c o m m u n i t y  fire f l o w  r e q u i r e m e n t s  c a u s e d  by 

w i d e s p r e a d  s p r i n k l e r  i n s t a l l a t i o n ,  it is s i g n i f i c a n t .  

A n c h o r a g e ,  Alaska, is a s p e c i f i c  c a s e  in point, w h e r e  ISO 

e n g i n e e r s  i n d i c a t e  i n s t a l l a t i o n  of s p r i n k l e r s  in the C e n t r a l  

B u s i n e s s  District, alone, m a d e  A n c h o r a g e  a m o r e  f i r c w o r t h y  

c o m m u n i t y ,  and c a u s e d  a r e d u c t i o n  in fi r e  f l o w  r e q u i r e m e n t s .



VI. P R I V A T E  F I R E  P R O T E C T I O N  R E D U C E S  T H E  C O S T  OF  O T H E R
P U B L I C  S E R V I C E S .

In a d d i t i o n  to the w a t e r  c o n s e r v i n g  p r o p e r t i e s  of 

a u t o m a t i c  s p r i n k l e r  s y stems, and the s i g n i f i c a n t  s a v i n g s  in 

life and p r o p e r t y ,  t h e - e  are o t h e r  p u b l i c  b e n e f i t s  fr o m  

w i d e s p r e a d  i n s t a l l a t i o n  of p r i v a t e  f i r e  p r o t e c t i o n  systems. 

A m o n g  t h e s e  are:

1. B o t h  the e c o n o m i c  a n d  p h y s i c a l  b u r d e n  
of the F i r e  D e p a r t m e n t  are d e c r e a s e d  
s i n c e  p r i v a t e  fi r e  p r o t e c t i o n  g e n e r­
ally  p u t s  o u t  the fire b e f o r e  the fire 
d e p a r t m e n t  ev e n  arr i v e s .  T h i s  al s o  
d e c r e a s e s  the h a z a r d s  of f i g h t i n g  
f i r e .

2. T h e  c o s t  of m a n p o w e r  a n d  time f i g h t­
ing the fire is r e d u c e d  a n d  t h e r e f o r e  
the m o n e y  n e c e s s a r y  to o p e r a t e  the 
F i r e  D e p a r t m e n t  can be red u c e d ,  s t a b -  
lized, and d i v e r t e d  to o t h e r  e s s e n t i a l  
F i r e  D e p a r t m e n t  or c o m m u n i t y  e x p e n d­
itures.

3. P r i v a t e  fire p r o t e c t i o n  d e c r e a s e s  fire 
i n s u r a n c e  c o s t s  n o t  o n l y  for the 
p e r s o n  i n s t a l l i n g  it, but a l s o  for an 
e n t i r e  c o m m u n i t y  w h e r e  the i n s t a l l­
a t i o n s  a r e  w i d e s p r e a d .  M a n y  r ural 
c o m m u n i t i e s  ha v e  l i t t l e  o r  no fire 
p r o t e c t i o n .  T h e s e  c o m m u n i t i e s  m a y  not 
be a b l e  to a f f o r d  the e x p e n s i v e  f i r e­
fi g h t i n g  e q u i p m e n t  m o r e  u r b a n i z e d  
c o m m u n i t i e s  have. C o m m e r c i a l  c o n­
s t r u c t i o n  m o n e y s  are a l s o  d i f f i c u x L  to 
o b t a i n  b e c a u s e  i n s u r a n c e  r a t e s  o r e  too 
high. By i n s t a l l i n g  p r i v a t e  f i’-e 
p r o t e c t i o n ,  g r e a t  r e d u c t i o n s  in i n s u­
ra n c e  p r e m i u m s  can be a c h i e v e d ,  w h i c h  
w i l l  e n a b l e  p r o p e r t y  o w n e r s  to get 
r e a s o n a b l e  i n s u r a n c e  p r e m i u m s  n e e d e d  
to o b t a i n  f i n a n c i n g  for c o n s t r u c t i o n .
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C o n s t r u c t i o n  w i t h o u t  s p r i n k l e r s  i m­
po s e s  h i g h e r  i n s u r a n c e  c o s t s  and 
i m p o s e s  o n  the a r c h i t e c t  m o r e  s t r i n­
g e n t  r u l e s  g o v e r n i n g  c o m p a r t m e n t a l -  
iza t i o n ,  f i r e  p r o o f i n g ,  e x i t  d i s t a n c e  
s p acing, t r a v e l  d i s t a n c e ,  a n d  e x t e r i o r  
d e s i g n  r e q u i r e m e n t s .  It c o s t s  m o r e  to 
c o n s t r u c t  w i t h o u t  s p r i n k l e r s .  242 
H e w s  B u l l e t i n , A u t o m a t i c  S p r i n k l e r  
F i r e  C o n t r o l  A s s o c i a t i o n ,  Inc., 
pp. 1316 (1973). P r o v i d i n g  i n c e n t i v e s  
to c o n s t r u c t  w i t h  s p r i n k l e r s  w i l l  
l o w e r  c o n s t r u c t i o n  c o s t s  a n d  t h e n  
i n s u r a n c e  costs, e n a b l i n g  c o n s t r u c t i o n  
to gc f o r w a r d  t h a t  o t h e r w i s e  w o u l d  
h a v e  b e e n  too costly. T h e  r e s u l t i n g  
s t a b l i z a t i o n  a n d  e x p a n s i o n  o f  a c o m­
m u n i t y ' s  e c o n o m i c  base, n o t  to m e n t i o n  
e x p a n d e d  t a x  base, is o b v i o u s .

P r i v a t e  fi r e  p r o t e c t i o n  i n c r e a s e s  
m u n i c i p a l  t a x  r e v e n u e s  by e n c o u r a g i n g  
p r o p e r t y  d e v e l o p m e n t .

P r i v a t e  fi r e  p r o t e c t i o n  i n c r e a s e s  a 
c o m m u n i t ' s  t o t a l  fi r e  p r o t e c t i o n  
se c u r i t y ,  p r e v e n t i n g  c o n f l a g r a t i o n s  
a n d  e x p o s u r e  fires.

P r i v a t e  fire p r o t e c t i o n  r e s u l t s  in 
l e s s e n i n g  the c o s t  of c a p i t a l  i m­
p r o v e m e n t s  to the c o m m u n i t y ' s  w a t e r  
s u p p l y  s i n c e  w i d e s p r e a d  i n s t a l l a t i o n  
of p r i v a t e  f i r e  p r o t e c t i o n  d e c r e a s e s  
the r e q u i r e d  fi r e  f l o w  n e c e s s a r y  for 
a d e q u a t e  m u n i c i p a l  fire p r o t e c t i o n .

Private  fire protection saves billions 
of gallons of water, whic h is in 
chronic short supply in many c o m­
munitie s .

E n c o u r a g e m e n t  of p r i v a t e  fire p r o­
tec t i o n  is c o n s i s t e n t  w i t h  the S t a t e  
p o l i c y  of e n c o u r a g i n g  i n s t a l l a t i o n  of 
fire p r o t e c t i o n  d e v i c e s  (smoke a l a r m s ) .

S i n c e  p r i v a t e  fi r e  p r o t e c t i o n  can 
r e d u c e  the c o s t  of the F i r e  D e p a r t m e n t  
a n d  the w a t e r  uti l i t y ,  M u n i c i p a l  ta>-



d o l l a r s  and S t a t e  r e v e n u e  s h a r i n g  
m o n i e s  can be e x p e n d e d  for o t h e r  
e s s e n t i a l  servi c e s ,  m a k i n g  m o r e  e f f i c i e n t  
use of g o v e r n m e n t  d o llars.

T h e s e  b e n e f i t s  are s u b s t a n t i a l  a n d  s h o u l d  be e n c o u r a g e d  

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



. . . . . .  . . . .  .

VII. T A X  C R E D I T S ,  L O W  I N T E R E S T  L O A N S  F O R  P R I V A T E  F I R E
P R O T E C T I O N ,  I N S T A L L A T I O N ,  A N D  E L I M I N A T I O N  O F  W A T E R  
S T A N D B Y  C H A R G E S  W I L L  P R O V I D E  T H E  L E G I S L A T I V E  I N C E N T I V E  
T O  M O V E  T O W A R D  U T I L I Z A T I O N  O F  T H E  B E S T  A N D  M O S T  E C O N­
O M I C A L  F I R E  S A F E T Y  T E C H N O L O G Y  - P R I V A T E  F I R E  
P R O T E C T I O N .

A. W h y  L e g i s l a t i v e  I n c e n t i v e s ?

T h e  d e c i s i o n  to i n s t a l l  o r  n o t  to i n s t a l l  p r i v a i e  fire 

p r o t e c t i o n  h i n g e s  on two v a r i a b l e s .  First, the U n i f o r m  

B u i l d i n g  C o d e  r e q u i r e s  b u i l d i n g  m a t e r i a l s  w i t h  a h i g h e r  fire 

r a t i n g  for h i g h e r  fi r e  r a t i n g  for h i g h e r  r i s k  o c c u p a n c i e s .

If c o n s t r u c t i o n  is w i t h o u t  s p r i n k l e r  s y s t e m s  the c o n s t r u c­

tion c o s t s  m a y  be too high, and t h e  i n c r e a s e d  c o s t  c o u l d  

p r e v e n t  the d e c i s i o n  to c o n s t r u c t  f r o m  e v e n  b e i n g  made. 

Second, the r e d u c t i o n  in i n s u r a n c e  r a t e s  for b u i l d i n g s  w i t h  

s p r i n k l e r s  w i l l  be g r e a t e r  for s o m e  k i n d s  of b u i l d i n g s  than 

for others. T h e  si z e  of the r e d u c t i o n  is l a r g e l y  d e t e r m i n a­

tive of h o w  long it will t a k e  the p r o p e r t y  o w n e r  to a m o r t i z e  

the c o s t  of the s p r i n k l e r  system. I.C the i n s u r a n c e  r e d u c­

tion is too small, it w i l l  take too long to a m o r t i z e  the 

co s t  of i n s t a l l i n g  the system, and the d e c i s i o n  to i n s t a l l  

it m a y  n o t  be made, w i t h  the r e s u l t a n t  loss in fire safety. 

L e g i s l a t i v e  i n c e n t i v e s  in the f o r m  of low i n t e r e s t  l oans 

w h i c h  can be o b t a i n e d  to f i n a n c e  s p r i n k l e r  i n s t a l l a t i o n ,  

a d d i t i o n a l  tax c r e d i t s  to b u i l d i n g s  that h a v e  s p r i n k l e r s ,  

a nd l e g i s l a t i v e  elimitw tion of w a t e r  s t a n d b y  c h a r g e s  w i l l  

m a k e  the d e c i s i o n  to i n s t a l l  p r i v a t e  p r o t e c t i o n  e c o n o m i c a l  

and, thus, v o l u n t a r y .  A s i g n i f i c a n t  t r end w o u l d  d e v e l o p



w h e r e i n  w a t e r  g u z z l i n g  fire c o m p a n i e s  w o u l d  be r e p l a c e d  by 

w a t e r  e f f i c i e n t  s p r i n k l e r  systems, r e d u c i n g  b o t h  l o s s e s  

c a u s e d  by fi r e  a n d  c o s t s  to local g o v e r n m e n t .

B. L o w  I n t e r e s t  L o a n s  W i l l  C a u s e  F i n a n c i n g  to be
A v a i l a b l e  so th a t  S p r i n k l e r s  can be I n s t a l l e d  in 
B o t h  N e w  a n d  P r e - e x i s t i n g  C o n s t r u c t i o n .

F u n d s  for l o w  i n t e r e s t  loans to f i n a n c e  i n s t a l l a t i o n  of 

p r i v a t e  fire p r o t e c t i o n  s y s t e m s  s h o u l d  be a v a i l a b l e  in 

a m o u n t s  that w i l l  a l l o w  for a r a pid i m p l e m e n t a t i o n  and 

i n s t a l l a t i o n  of p r i v a t e  fire p r o t e c t i o n  s y s t e m s  by t h o s e  w h o  

q u a l i f y  for the loans. M a n y  small b u s i n e s s e s  in our s t a t e  

d o  n o t  ha v e  a c c e s s  to f i n a n c i n g  at r e a s o n a b l e  rates. T h e  

c u r r e n t  level of i n t e r e s t  r a tes s i m p l y  do e s  not m a k e  it 

e c o n o m i c a l  for the p r o p e r t y  o w n e r  to c o n s i d e r  the i n s t a l l­

a t i o n  of p r i v a t e  fire p r o t e c t i o n .  Loan q u a l i f i c a t i o n s  

s h o u l d  be e s t a b l i s h e d  on the b a s i s  of ne e d  s i m i l a r  to that 

r e q u i r e d  for s mall b u s i n e s s  loans. But, in a d d i t i o n ,  loans 

s h o u l d  a l s o  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  w h o  are 

r e q u i r e d  to i n s t a l l  p r i v a t e  fire p r o t e c t i o n  by the c o m m u n i t y  

b u i l d i n g  codes, w i t h  so m e  c o n s i d e r a t i o n  g i v e n  to t hose 

p r o p e r t y  o w n e r s  d e s i r i n g  to i n s t a l l  a s y s t e m  in a p r e­

e x i s t i n g  s t r u c t u r e .  M a k i n g  funds a v a i l a b l e  to o w n e r s  of 

p r e - e x i s t i n g  s t r u c t u r e s  w i l l  a c c e l e r a t e  the m o v e  t o w a r d s  

u t i l i z i n g  p r i v a t e  fi r e  p r o t e c t i o n  t e c h n o l o g y  i n s t e a d  of the 

m o r e  c o s t l y  and r i s k i e r  F i r e  D e p a r t m e n t .



C. Ta_x C r e d i t s  for I n s t a l l a t i o n  of P r i v a t e  F i r e
P r o t e c t i o n  W i l l  E n c o u r a g e ,  not P e n a l i z e  the O w n e r  
w h o  A d o p t s  B e t t e r  F i r e  S a f e t y  T e c h n o l o g y ,  a n d  W i l l  
N o t  C a u s e  C i t i e s  to Lo s e  T a x  Revenue.

I n s t a l l a t i o n  of p r i v a t e  fire p r o t e c t i o n  s y s t e m s  c a u s e s  

p r o p e r t y  v a l u a t i o n s  to incre a s e .  Up  to n o w  the i n c r e a s e  has 

b e e n  i n c l u d e d  in the p r o p e r t y ' s  a s s e s s e d  and the c o m m u n i t y ' s  

m i l l  r a t e  has b e e n  a p p l i e d  a c c o r d i n g l y ,  thus r a i s i n g  the 

o w n e r  o w n e r ' s  taxes. T h i s  p e n a l i z e s  the p r o p e r t y  o w n e r  for 

i n s t a l l i n g  f i r e  p r o t e c t i o n  s y stems. A  p r o p e r t y  o w n e r  w h o  

d o e s  n o t  i n s t a l l  s u c h  a s y s t e m  is the o n e  to p e n a l i z e ,  

b e c a u s e  he i n c r e a s e s  the p o t e n t i a l  for d i s a s t r o u s  f ires in 

the c o m m u n i t y ,  and c a u s e s  e s c a l a t i n g  c o s t s  for the F i r e  

D e p a r t m e n t  a n d  W a t e r  S y s tem. E n a c t i n g  S t a t e  l e g i s l a t i o n  

w i l l  r e m o v e  f r o m  tax r o l l s  the p e n a l i z i n g  a s s e s s m e n t  a g a i n s t  

p r i v a t e  fire p r o t e c t i o n  systems. T h i s  a p p r o a c h  d o e s  a w a y  

w i t h  c o u n t e r p r o d u c t i v e  t a x i n g  p r a c t i c e s ,  and m a x i m i z e s  tho 

cost s a v i n g s  of b e t t e r  fire s a f e t y  techno l o g y .

L o c a l  g o v e r n m e n t s  w i l l  not lose tax r e v e n u e  as a 

r e s u l t  of tlie tax c r e d i t  for fire p r o t e c t i o n  systems.

First, as the i n c e n t i v e s  i n d u c e  i n c r e a s i n g  n u m b e r s  of f i r e  

p r o t e c t i o n  s y s t e m s  to be i n s t a l l e d ,  fire d e p a r t m e n t s  w i l l  

s a v e  l i t e r a l l y  m i l l i o n s  of d o l l a r s  b e c a u s e  t h e i r  r e q u i r e­

m e n t s  for m a n p o w e r ,  e q u i p m e n t ,  and a d d i t i o n a l  f i r e  s t a t i o n s  

w i l l  be d r a s t i c a l l y  r e duced, to m a i n t a i n  a g i v e n  l e v e l  of 

fire safety. A t t a c h e d  as A p p e n d i x  II is an a c t u a l  c a s e  s t u d y  

of g r e a t  s a v i n g s  w h i c h  r e s u l t e d  in fire d e p a r t m e n t  c o s t s  in



C. T a x  C r e d i t s  for 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  W i l l  E n c o u r a g e ,  not P e n a l i z e  the O w n e r  
w h o  A d o p t s  B e t t e r  F i r e  S a f e t y  T e c h n o l o g y ,  a n d  W i l l  
N o t  C a u s e  C i t i e s  to L o s e  T a x  Rev e n u e .

I n s t a l l a t i o n  of p r i v a t e  fire p r o t e c t i o n  s y s t e m s  c a u s e s  

p r o p e r t y  v a l u a t i o n s  to i n c r e a s e .  U p  to n o w  the i n c r e a s e  has 

b e e n  i n c l u d e d  in the p r o p e r t y ' s  a s s e s s e d  a n d  the c o m m u n i t y ' s  

m i l l  r a t e  has b e e n  a p p l i e d  a c c o r d i n g l y ,  thus r a i s i n y  the 

o w n e r  o w n e r ' s  taxes. T h i s  p e n a l i z e s  the p r o p e r t y  o w n e r  for 

i n s t a l l i n g  fire p r o t e c t i o n  sy s t e m s .  A p r o p e r t y  o w n e r  w h o  

d o e s  n o t  install s u c h  a s y s t e m  is the o n e  to p e n a l i z e ,  

b e c a u s e  he i n c r e a s e s  the p o t e n t i a l  for d i s a s t r o u s  f i r e s  in 

the c o m m u n i t y ,  a n d  c a u s e s  e s c a l a t i n g  c o s t s  for the F i r e  

D e p a r t m e n t  a n d  W a t e r  System. E n a c t i n g  S t a t e  l e g i s l a t i o n  

w i l l  r e m o v e  f r o m  tax r o l l s  the p e n a l i z i n g  a s s e s s m e n t  a g a i n s t  

p r i v a t e  fire p r o t e c t i o n  s y stems. T h i s  a p p r o a c h  d o e s  aw a y  

w i t h  c o u n t e r p r o d u c t i v e  t a x i n g  p r a c t i c e s ,  and m a x i m i z e s  the 

cost s a v i n g s  of b e t t e r  fire s a f e t y  t e c h n o l o g y .

L o c a l  g o v e r n m e n t s  w i l l  not lose tax r e v e n u e  as a 

r e s u l t  of the tax c r e d i t  for fire p r o t e c t i o n  sys t e m s .

First, as the i n c e n t i v e s  i n d u c e  i n c r e a s i n g  n u m b e r s  of fire 

p r o t e c t i o n  s y s t e m s  to be i n s t a l l e d ,  fi r e  d e p a r t m e n t s  w i l l  

save l i t e r a l l y  m i l l i o n s  of d o l l a r s  b e c a u s e  t h e i r  r e q u i r e­

me n t s  for m a n p o w e r ,  e q u i p m e n t ,  a n d  a d d i t i o n a l  f i r e  s t a t i o n s  

will be d r a s t i c a l l y  reduced, to m a i n t a i n  a g i v e n  l evel of 

fire safety. A t t a c h e d  as A p p e n d i x  II is an a c t u a l  c a s e  s t u d y  

of g r e a t  s a v i n g s  w h i c h  r e s u l t e d  in fire d e p a r t m e n t  c o s t s  in



the C i t y  of F r e s n o ,  C a l i f o r n i a .  By i n d u c i n g  w i d e s p r e a d  

i n s t a l l a t i o n  on  of  p r i v a t e  fi r e  p r o t e c t i o n  sy s t e m s ,  the C i t y  

of F r e s n o ' s  fi r e  d e p a r t m e n t  s a v e d  l i t e r a l l y  m i l l i o n s  of 

dol l a r s ,  a c c o r d i n g  to the study. R e i l l y  a n d  V i n i e l l o ,  

S p r i n k l e r s  C u t  F r e s n o ' s  F i r e  L o s s e s  a n d  B u d g e t ,  F i r e  

J o u r n a l , N o v e m b e r  1979 (See A p p e n d i x  I]) . A p p e n d i x  T. 

e m p i r i c a l l y  d o c u m e n t s  the h u g e  s a v i n g s  w h i c h  w i l l  result to 

the F i r e  D e p a r t m e n t  f r o m  a p r o g r a m  of th i s  sort.

S econd, the a s s e s s e d  v a l u e  of a s p r i n k l e r  system, 

w h e n  c o m p a r e d  to the v a l u e  of the r e s t  o f  a b u i l d i n g ,  is 

m i n i m a l .  W i t h o u t  the s p r i n k l e r  s y s t e m  a f i r e  w i l l  d e s t r o y  

the b u i l d i n g ,  and the c o r r e s p o n d i n g  loss f r o m  m u n i c i p a l  tax 

r o l l s  of the e n t i r e  v a l u a t i o n  of the b u i l d i n g  w i l l  be m a n y -  

fold g r e a t e r  th a n  the m i n i m u m  v a l u e  of the s p r i n k l e r  system. 

The C i t y ' s  tax b a s e  w i l l  g r o w  m o r e  r a p i d l y  if it is not 

b e i n g  c o n s u m e d  by d e s t r u c t i v e  fires, w h i c h  w i l l  not o c c u r  

w h e n  a C i t y ' s  p r o p e r t y  tax b a s e  is p r o t e c t e d  by s p r i n k l e r s .  

It is a c e r t a i n t y  that the loss of  t a x - a s s e s s a b l e  p r o p e r t y  

w i l l  be m a n y  t i m e s  g r e a t e r  in a c o m m u n i t y  t h a t  d o e s  not have 

w i d e s p r e a d  s p r i n k l e r  i n s t a l l a t i o n .

Third, the m a j o r  c o m p o n e n t  of a C i t y ' s  w a t e r  

s u p p l y  c o s t  is the n e c e s s i t y  to ha v e  w a t e r  a v a i l a b l e  to 

c o m b a t  fire. W i d e s p r e a d  i n s t a l l a t i o n  of  p r i v a t e  fire 

p r o t e c t i o n  s y s t e m s  w i l l  d r a s t i c a l l y  r e d u c e  the fire fl o w  

demand, w i t h  a c o r r e s p o n d e n t  c o s t  r e d u c t i o n  to the w a t e r



utility. In sum, then, the s a v i n g s  to the f i r e  d e p a r t m e n t  

and the w a t e r  u t i l i t y ,  t o g e t h e r  w i t h  the i n c r e a s e d  tax b a s e  

t h a t  w i l l  r e s u l t  f r o m  the i n c r e a s e d  f i r e  s a f ety, i n d u c e d  by 

e x e m p t i o n  of f i r e  p r o t e c t i o n  s y s t e m s  f r o m  t h e  t a x  base, all 

c u l m i n a t e  to p r o v i d e  inc r e a s e d ,  r a t h e r  th a n  d e c r e a s e d ,  

r e v e n u e  to m u n i c i p a l i t i e s .  T h e  tax c r e d i t  i n c e n t i v e  in 

S e n a t e  Bi l l  370 a n d  H o u s e  Bi l l  648 w i l l  i n s u r e  t h i s  result.

D. E l i m i n a t i o n  Of W a t e r  S t a n d b y  C h a r g e s

O n e  of the m o s t  i n v i d i o u s  d i s i n c e n t i v e s  to the i n s t a l l­

a t i o n  of 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  h a s  b e e n  the w a t e r  

s t a n d b y  c h a r g e  l e v i e d  by w a t e r  u t i l i t i e s .  T h e  c h a r g e  is 

l e v i e d  w h e n  a p r i v a t e  fire p r o t e c t i o n  s y s t e m  is c o n n e c t e d  to 

the w a t e r  system, r e g a r d l e s s  of w h e t h e r  it c o n s u m e s  w a t e r  or 

not. T h e  t h e o r y  of the c h a r g e  is that the c o n n e c t i o n  o f  the 

s y s t e m  c r e a t e s  d e m a n d  that the U t i l i t y  m u s t  meet. N o t h i n g  

can be f u r t h e r  f r o m  the truth, ho w e v e r .  By c o n n e c t i o n  to 

the w a t e r  s u p p l i e s ,  the r e q u i r e d  fire flow, and, t h e r e f o r e ,  

de m and, is r e d u c e d .  S p r i n k l e r s  s i m p l y  do not d e m a n d  a n y­

w h e r e  n e a r  as m u c h  w a t e r  to f i g h t  f ires as d o  F i r e  D e p a r t­

ments. S e e , p. 6, s u p r a ; s e e , a l s o , F i r e  P r o t e c t i o n  

H a n d b o o k , s u p r a , at 14-42 t h r o u g h  14-48. T h e  c u m u l a t i v e  

e f f e c t  if w i d e s p r e a d  s p i n k l e r  i n s t a l l a t i o n  is r e s e r v o i r  

r e q u i r e m e n t s  w h i c h  are s t a b l i z e d  or  r e d u c e d  w h e n  c o m p a r e d  to 

the r e q u i r e m e n t s  w i t h o u t  the s p r i n k l e r s .

W a t e r  d e m a n d  c h a r g e s  e a t  up or c o m p l e t e l y  e l i m i n a t e  any



i n s u r a n c e  s a v i n g s  to the p r o p e r t y  o w n e r  w h i c h  w o u l d  o t h e r­

w i s e  g o  t o w a r d s  a m o r t i z i n g  the c o s t  of i n s t a l l i n g  the 

system. T h e  d e m a n d  c h a r g e  m a k e s  it u n e c o n o m i c a l  to i n s t a l l  

the s p r i n k l e r s .  T h e  w a t e r  d e m a n d  c h a r g e  e l i m i n a t e s  the o n l y  

s o u r c e  of c o s t  s a v i n g  to be r e a l i z e d  by i n s t a l l a t i o n  of the 

s p r i n k l e r  system. T h e  d e m a n d  c h a r g e  s h o u l d  be  e x p o s e d  for 

w h a t  it is-— a d i s i n c e n t i v e  to i n s t a l l a t i o n  of p r i v a t e  fire 

p r o t e c t i o n  t h a t  is c o u n t e r  p r o d u c t i v e  to the goal of h a v i n g  

a d e q u a t e  w a t e r  s u p p l i e s ,  and to the go a l  of m a k i n g  o u r  

c o m m u n i t i e s  s a f e  f r o m  d e s t r u c t i v e  fires. In the i n t e r e s t s  of 

c o n s e r v i n g  s c a r c e  w a t e r  r e s o u r c e s  and m a x i m i z i n g  the p u b l i c  

fire p r o t e c t i o n  d o l lar, then, l e g i s l a t i o n  b a n n i n g  i m p o s i t i o n  

of w a t e r  d e m a n d  c h a r g e s  on p r i v a t e  fire p r o t e c t i o n  s y s t e m s  

s h o u l d  be en a c t e d .

VIII. C O N C L U S I O N

For the f o r e g o i n g  r e a s o n s  s u p p o r t  of th i s  l e g i s l a t i v e  

p r o g r a m  is u r g e n t l y  s o l i cited. S e n a t o r s ,  R e p r e s e n t a t i v e s ,  

local g o v e r n m e n t s ,  and the p u b l i c  are u r g e d  to s u p p o r t  t h ese 

l e g i s l a t i v e  i n c e n t i v e s .  T h e  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  and the A l a s k a  S t a t e  F i r e  C h i e f s  A s s o c i a t i o n  

b e l i e v e  it's time to stop u t i l i z i n g  e x p e n s i v e ,  d a n g e r o u s ,  

and o u t m o d e d  fire s a f e t y  t e c h n o l o g y  to p r o t e c t  o u r  c o m­

muni t i e s .  T h e s e  l e g i s l a t i v e  i n c e n t i v e s  p r o m o t e  u t i l i z a t i o n  

of the b e s t  f i r e f i g h t i n g  techn o l o g y ,  w h i l e  at the s a m e  time 

sa v i n g  money. It w i l l  save the p u b l i c  and local g o v e r n m e n t


