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AUTOMATIC SPRINKLER
PERFORMANCE TABLES

TABLE 3 — CONDENSED *

Number of Number Percentage
Sprinklers of Extinguished
Operating Fires or Controlled
Total Cumulative Total Cumulative
1 3809 3809 66.56% 66.56%
2 901 4710 15.50 §2.12
3 337 5047 5.89 88.01
4 184 5231 3.22 91.23
5 91 5322 1.58 92.81
6 71 5393 1.24 94.05
7 50 5443 0.87 94.92
8 45 5488 0.78 95.70
9 25 5513 0.44 96.14
10 31 5544 0.54 96.68
10 or
more 170 5720 ' 3.08% 99.76%
TOTAL NUMBER PERCENT
Fires Extinguished or Controlled 5720 99.76%
Unsatisfactory Performance 14 00.24%
TOTAL 5734 100.00%
0 5 B by W Wt Auetratian Hire Brotsction Asssctation
(April,” 1971)

Source: 242 National Automatic Sprinkler and Fire Control Association, Inc.;
News Bulletin, p. 25-28, January-March, 1973
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type of occupancy, this is an indispensa-
ble reference source.

If you delight in “the laws of )Q*e num -
bers”, statistics, this text is the ultimate
source of information about sprinklers,
originating from Australia and New Zea-
land, where statistical research into
sprinkler behavior stands out as an ex-
ample for the world to emulate.

Marryatt has evaluated 5,734 fires, virtu-
ally every instance of sprinkler operation
of which a known record exists in the
nation’s down under. His conclusion:
5,720 extinguishments out of a possible

5,734. 99.70% of all recorded fires: suc-
cessfully extinguished by sprinklers.

Marryatt has wrung every conceivable
drop of information out of the statistics
he has developed: operating tempera-
tures of sprinklers, types of sprinkler
(link and lever, bulb, pendant, upright,
etc.), response time of the “fire brigade”
(department), time of day at which fires
occurred, month of year, construction
type (fire resistive — non-fire resistive),
floors of buildings in which fires occur-
red, the height above the floor of sprink-
lers in operation. He makes extensive

AUSTRALIA - NEW ZEALAND

WHY UNSATISFACTORY PERFORMANCE?

« Severe external exposure
« Partial sprinkler protection

« Explosions
Systems destroyed by blast

« Fire loading too high for water supply

« inadequate water supplies

« Roof surface destroyed

Source:

Percent of
No. of Unsatisfactory
Fires Performance

4 28.0%
4 28.0%
3 21.5%
1 07.1%
1 07.1%
1 07.1%
TOTAL 14 100.0%

242 National Automatic Sprinkler and Fire Control Association, Inc.;

News Bulletin, p. 25-28,January-March, 1973
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commentaries on water supplies, flowing
pressures, gallonage consumed, and a de-
tailed analysis with illustrative case his-
tories on the behavior of fires in nearly
one hundred types of occupancies.

His analysis of incendiary fires, even
cases where as many as seven fires were
set by an arsonist, have given rprinklers
a 100% record in controlling 120 out of
a possible 120 fires set by arsonists.

Marryatts five years of research into
5,734 fires discovered only 14 cases where
sprinklers failed to extinguish or control
fires. That’s only 0.24% compared to a
record of 99.76%- of the total fires success-
fully managed by sprinklers.

In 32 years, 14 unsuccessful operations
is a little short of unbelievable.

The most amazing fact to emerge from
the book was the small number of sprink-
lers needed to control fires. 66.56% of all
fires were controlled by one sprinkler.

Source:

82.12%, by two or less sprinklers. 91.23%,
by four or less sprinklers. Only 176 fires
opened more than ten sprinklers out of a
possible 5,734. That's 3.08%.

If you really want to know the story on
sprinklers, this book is a must.

You can order it directly from the Na-
tional Fire Protection Association.
60 Batterymarch Street
Boston, Massachusetts 02110
Attention: Doris Sheldon

Enclose a check or money order made
payable to NFPA ($15.50).

242 National Automatic Sprinkler and Fire Control Association, Inc.;

News Bulletin, p. 25-28, January-March, 1973
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PART 111

STATISTIHICS

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

1. ISO Guide for Determination
of Required Fire Flow

2. Municipal Grading Schedule
Description



WATER SUPPLY REQUIREMENTS FOR FIRE PROTECTION

This chapter gives information on the quantities of water
needed for fire protection purposes. The companents of a
water system arc discussed in other chapters in this section.
No disfinction is made for ownership of a system, whether
public or private, as quantities of water needed for fire
protection are not based on ownership of the system but
rather on experience and engineering analysis of fire pro-
tection requirements_for the property t0 be protected.
Supply requirements for automatic sprinklers or other fixed
systems using water arc discussed in appropriate chapters
of Sections 14 and 15.

A. The Two Uses of Water Systems

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

B. Rales of Consumption

. There are three rates of consumption that are considered
in designing water systems. They establish, a base to
which required fire flows can be added in designing a sys-
tem or de ermlnlnP its adequacy. The rates are:

1. Average daily consumption—the average of the total
amount of water Used each day durlnc% a Lycar period.

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

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

a day.

_ Tr¥e maximum daily consumption is normally about 15
times the avera?e daily consumption, The peak hourly fate
will vary from two to Tour times a normal hourly raté. The
effect these varying consumption rates will have on the
ahility of the system to deliver required fire flows will vary
with the system design. But both maximum daily c_onsumP-
tion and peak hourly consumption should be considered to
ensure that water stpplies and pressures do not reach dan-
gerously. low levels during these periods, and that adequate
water will be available in"the event of a fire.

c.  Water for Fire Fighting

Historically, water systems for cities and towns were
developed with needs other than fire protection in mind.
However, it was found that in n large city which had to

Source:

National Fire Protection Association;

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

All this led to0 inquiries into the cost In a given city,for a
waterworks that could provide water for fire fighti-'9 pur-
poses as well as for other uses. A number of distinguished
sengineers associated with individual waterworks examined
the” problem and their findings were discussed in technical
papers presented at engineering society meetings. Papers
J. Herbert Shedd gl 1JT Fannln% ?189 ,2and Emi
Kuichliug (1897)3 should be consulted Tor details of the
discussions in which standards now followed in American
and %anadmn waterworks practice developed (Table

Tablr 11-1A. Estimates of Fire Flow
Number of Fire Streams Required Simultaneously

Populations et Fanning  Freeman  Kuichling NBFU
Thousands 1889 1892 1892 1897 1910

1 2-3 3 4

4 7 6 8

) 5 4-8 6 9
10 7 10 6-12 9 12
20 10 8-15 12 17
40 14 12-18 18 24
50 14 20 26
60 17 15-22 22 20
100 22 18 20-30 20 36
150 25 34 44
180 30 38 48

200 30-50 40 48

Sources (those authorities define streams slightly differently os de—
scribed in accompanying tedt, but the streams were of the order of
200 opm 1 300 grom):
RB“?_hedcli.PJ. Herbert, di_swst%i’\o/ln on a pa&e)r hv Shorman, William B..
10 O PFUmp N ] aximum Cor _u ptlm.
Fanning. VP T..g D%J%h%mMalns and tre AreService*
Kuichling, E,, The Firercial Management of Water Works.0
Freomnn__John R.. The Ar] ol HydrantsandWater Pipes kr
ion ofa City Against Hire >
Figures fumnished by National Board of Fire Underwriters, and
presented in a paper by Metcalf. Leonard, ot ol.6

The Number of llose Streams

_ The starting point for considering the cost of water for
fire protection was an estimate. of the number of hose
streams that a fire department might need for fire flqhtlng.
This was usually estimated on thebasis of the central por-
tion of the city where the largest buildings were located and
where there was the ?reatest qumq congestion. The num-
ber of streams was_ Tound, to be related,” in a very rough
way, to the population. Slicdd’s proposal, the first, was on
the basis of lioi.e streams dlscharglng 200 gpm. He sug-
gested that a runvnt ity of 5.000 population, as a rule
would need about five sich streams and that the needs of

Fire Protection Handbook,

pp. 11-2 through 11-6 14th edition 1976 0>



other cities could be graduated up to thirty streams in a
city of 180,000. Fanning proposed_ streams requiring about
54" psi pressure as the basis. His, figures were of the same
general order as Shedd’s. beginning"at seven streams for a
cor_nmunlr% 0f 4,000 and going up to twenty-five streams for
a city of 150,000.

Kuichling . suggested a formula where the number  of
streams required Would be the square root of the Ropulatlon
in_ thousands multiplied by a factor of 2.8. There were
arithmetical dlifferences as'to how these estimates worked
out for individual cities, but they were of the same general
order f(Table J_l-lAf)]. Most important, they did provide a
basis from which the waterworks designérs could make
some estimates of the cost factors which fire demands im-
posed on various details of the system. )

Durlng this period of consideration of waterworks design
features 10 provide fire protection, the most important paper
on the subject, The Arrangement of Hydrants and Water
Pipes fur the Protection og a City Agﬂlnst Fire, was pre-
sented (1892) by John If. Freeman4 He had done the
fundamental work on llow of water through hose and
nozzles, so he was able to pin down the définition of a
standard fire stream to one with n discharge of 250 gpm at
40 to 50 psi pressure. He said that the relat|o_nsh|£s sug-
gested by ‘Shedd and Fanning between population and the
cumber of streams required Were of the right order, but he
did not think the needs of individual cities could be quite
so definitely pinned dov%] e su?gested two to three
streams as 4 minimum at LU population graduated up to
thirty to fifty at 200,000 (Table 11-1A). Mast significantly,
be warned:;, *Teu streams, or as large a proportion thereof as
the financial consideration will ‘permit, ma%/ be recom-
mended for a compact group of large, valuable buildings,
irrespective of a small population.”

Engineering: Distributing Network, Hydrant Spacing,
Sto?age g g y pacing

Freeman noted a fundamental difference in purpose be-
tween a s¥stem desqned for supplymg ordinary water needs
and one Tor water Tor fire protection. Fire draft required
concentrfatlon of the water, whereas domestic draft was a
matter of distribution. - )

Freeman sought to secure recognition of the fact Ihat if a
water system was to supply fire protection needs, the dis-
tribution system should be designed to concentrate the
needed amounts of water. Small “pipes were sufficient for
distribution, but larger ones were needed. for concentration
of supply to fire stréams. He suggested In. diameter pipe
* the minimum for residential djstricts, and he noted that
8in. pipe was adequate only where_ it formed part of a
Pgrtwoglr(t of distributing pipes whose intersections were not

Another important point Freeman made was that h}/-
drants should” be placed where they could concentra
IMreans at specific blocks or groups of buildings to be pro-
ved rather than on an arbitrary basis of a ceftain number
feet apart on the street mains.” His work on hose streams
“ad shown how Iong hose lines reduced the water that can
** delivered promﬁ y on a fire. He therefore suggested a
“orking rule for hydrant spacing of 250 ft between hy-
drants in compact mercantife and” manufacturing districts,
a 400 to 500 ft in residential districts. These workln%
lues_ mm still be used as guides for _(I;o_od design. EHydrar]
‘ :onﬂ)ls discussed In greater detail in Chapter 2 0f this

Source:

National Fire Protection Association;

Freeniun further insisted that fire supply should be in
addition to maximum domestic_consumption and laid the
foundation for eventual recognition of this principle. He
also indicated how much_ water should be stored in stand-
pipes or elevated reservoirs in the application of the prin-
ciple. He expressed the ]ud?ment that flow for all of the
hose streams required should be supplied from a reliable
surce, such as %n elevated storage reservoir, for a period
of not less than 0 hrs during a pefiod when the system was
also furnishing maximum demands for domestic and other
uses. His judgment also was that to supp(lly the, combined
fire and doméstic ngeds in a system provided with reliable
pump Qapa(:lt?/ a Lhr SUBPly in a standpipe or elevated
reservoir would be acceptable:

The Insurance Grading Schedule

As early as 1SR, the NBFU (National Board of Fire
Underwrifers) began to make fire protection surve%/ts of
municipalities, This work was intensified in 1904 after a
conflagration in Baltimore. Taday the larger cities country-
wide and the smaller communities in all but seven stales afc
surveyed by the 1SO (Insurance Services Office), successor
to the NBFU. The survey includes an_evaluation of a
municipality's water system in all its details, and a map is
usually prepared of the s¥stem itself. Actual hydraulic tests
are made to determine the fire flow available in various
parts of the community.

From the examination_of the water supply, as well as
other factors affecting fire. defenses, the community is
provided with recommiendations expressing an engineering
Judgment on what the community should consider in IS
decisions on its public fire protection program. Engineers
use as a vardstick the latest edition of ISO's Grading
Schedule for Municipal Fire Protection . that considers a
municipality as a whole, and no Iongectr*places more empha-
sis on protection for downtown distiict®, than on other im-
portant districts as did earlier editions of the grading
schedlule. F]For a moréﬁomplete discussion of the inSurance
grading schedule see 0—*iwi P. filnjm fi) TIT 1$ — TJIX"

ai).
D. Fire Protection Requirements in Water
Systems

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

In North American cities, a public water system is ex-
pected to furnish water for a great variety of purposes. In
Individual cities, there may be a heavy industrial demand,
but demands for air conditioning ang” lawn sprinkling arc
examples of regular uses which can also affect the reqired
capacity of the system. The adequacy of a public water
system”for fire protection cannot be’ taken for granted.

ese. other demands on the system must be detérmined
to estimate_ their effects on the Capacity of the system for
fire protection. _ _

A'joint report (1951) of committees of the American
Society of Civil Enginéers, the American Water \Works
Association _and others,/ suggested that the maximum
general service demand on a Waterworks system be taken
as the peak hourl){ demand during a test }/ear. This, the
noted, was the orily figure which can fairly be compare
with the maximum Tire Tlow requirement.

Fire Protection Handbook,

pp. 11-2 through 11-6 14th edition 1976
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Evaluating System Capacity

ISO engineers evaluate the ability of a water system to
meet the maximum daily consumption rale plus thé needed
lire flow. In most large Tities, the peak homly rale exceeds
the maximum daily Consumption rate plus fire flow, and
therefore, is the controlling factor in system design. How-
ever, In the smaller communities the reverse is trué with the
maximum daily consumption rale plus fire flow teing the
controlling factors. For many years water consumption has
been incréasing in most municipalities resulting in Increased
peak hourlx rates. One result of this_trend has been an in-
crease in the number of municipalities in which the peak
hourly rate controls design.

Pressure Characteristics of Systems

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

San Francisco, for example, has a separate system
designated the "h|(%h ressure system," under the control of
the fire department. All of the pipe is,extra-heavy cast iron,
tar-coated_and lined, and tested on installation"and repair
to 450 psi. Two_steam-operated pump stations can BumB
water from San Francisco Bay into the system, and 20,00
gpm at 250 psi can be delivered to mosl of the, principal
mercantile district. San Francisco provided this system
anarlly because an earthquake might put the re%%JIar pub-
ic water system out of service. A number of other Cities
have provided similar “high pressure” systems.

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

_ Public water systems reflect a compromise on the ques-
tion of pressures. Pressures in the range of 65 to 75 psi are
best in most systems. This range is adequate for ordinar
consumption in buildings up to about ten stories. It wi
Brow_de sufficient water Tor aytomatic sprinkler system: in
uildings of four to five stories. Where pressurés of this
order are provided, there is a reasonable margin to make it
relatively easy to compensate for local fluctuations in draft
at variols times. » _

It is gen 6lly_recomr_nended that a minimum residual
pressure of £U psi_be maintained at hydrants when deliver-
Ing the required fire flow. Pumpers can be operated where
hydrant pressures are less, but with difficulty. Where hy-
drants are well distributed and of the proper size and type
(so that friction losses in the hydrant and suciqn line may
not be excessive), it mfary e possible to set 1U psi as the
minimum - pressure. Sufficient_ suction pressure should be
maintained to prevent developing a negative pressure in the
street mains, which might result in the Collapse of the msing
or other water system components, or baek-siphonagc: of
polluted water from some intercoppected source. The Use of
residual pressures of less than ZU psi is not permittee by
most state health departments. _

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

source:

they tend to cause leaks in domestic plumbing, and special
atténtion is required to restrain the mains_in the ground.
Pipe and linings used_in the ordin.vy public water %stem
are designed lor maximum working”pressures of 150 pg.
This does not mean that it is good practice to run pressures
up that h|?h. Pressure-reducing valves can be used in some
sections of a system where the toPography would produce
excessive pressures, and individual water Services to build-
ings may require pressure reducing valves to keep the pres-
suire on domestic piping at safe levels.

Systems for Higher Elevations

When water must be supplied. to an area of a community
on h|gh_g[round, the usual practice is to provide a separate
water distribution system for the elevated section so that a
normal range of pressures is provided. In such cases, the
elevated area should be provided with its own water storage
fa0|llt%/, and pumps may be _Erov_lded to boost the water
from the rest of the systém. Likewise, the upper stories of a
high _bwldmgi should e provided with water systems n the
building itself. These systems will have the snnte require-
ments s for an area on a hilt, A very tall building would
have to be divided into a number of pressure zones. Zones
of more than twelve stories tend to get outside the normal
pressure ranges. In any case, each pressure zone must have
storage of water in amounts needed for the sprinkler service
or hose streams to be provided, and a system of pumps so
that each zone is supplied from the zone Helow. Care should
be taken to epsure that the pumps will be able to operate
even during times of power failures.

E. Calculating Fire Flows

For many years the NBFU formula (see Table 11-1A)
was commonly used as a guide in determining the fire flow
required in the downtownbusiness districts of municipalit-
ies. The formula

G=1020VP (1-0.01 \P)

ave the fire flow, G, in gallons per minute as a function of

e population, P, in thotisands. _ _

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

As cities became more decentralized, the formula based
on population became less reliable as a guide for the fire
flow needed in the downtown district, In addition, it became
more apparent that a guide to englne_erlnrq judgment was
needed for the other sections of the cities. n 1948, a Ez?__per

y A. C. Hutson,0 assistant chief engineer of the NBFU,
provided some specific suggestions for estimating fire flow
requirements in these sections. . . . _

he latest developments In estlmatlng fire flow re(%uwe-
ments are found An the Guide for Defermination of Re-
quired Fire Flowd published by 1SO in 1972, 1t provides
guidance for estimating fire flow requirements in all parts of
a municipality. The hasic formula in the guide is:

F- 18C (A)°-s

where /¢ is the required fire flow in gallons per minute, C is
the coefficient related to the_ type of construction, and A i*
the total floor area of the huilding consigered. _

d’ he valuer, for C arc: 15 fob od frame construction.
10" for ordinary construction, 0.3 for noncombustiblc con-

National Fire Protection Association; Fire Protection Handbook,

pp. 11-2 through 11-6 14th edition 1976

Ul=2



struction. and 0.6 for flic resistive construction, lulcrpohi-
lion is used if llie type of construction does not (ail into one
of the four categories, o

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

The maximum fire {Iow required is 12,000 gpm for any
one location. The practical reason for this top figure is that
manual fire fighting methods using men with hdse streams
and heavy stream “appliances arenot likely to develop a
|arger supply congidering the general arrangement of builg-
IS and thé availahility of hydrants, However, the_ possi-
bility of a second simultaneous fire in %argegb%ws IS
considered, for which an_allowance of Z,U"V t0 6,U0lU gpm
additional may bfzﬂd%(be This sets a prac.ical maximum’tire
flow demand of ng for any city. _

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

Table11-1B. Fire Flows for Groups of Dwellings
Exposure Disitices Suggested Required_Fire Flow*
Feet Gallons per.minute
Over 100 500
31 to 100 750-1.000
11 to 30 1.000-1.500
10 or less 1.500-2.000t

'Where wood shingles could contribute to spreading fires,
add 500 gpm. - . N
t Ifthe buildings are continuous use a minimum of 2.500 gpm.

be used. The required fire flow should be available with con-
aumption at the maximum daily rate (see Part B of this
chapter). The number of hours”during whjch tT required
fire flow should be available varies from £ to 1U hqurs as
Indicated in Table 11-1C.

Table 11-1C. Duration of Required Fire Flow

(U.S. Gallons)
Required Fire Flow Required Fire Flow
Gallons  Million . Gallons  Million _
per allons  Duration  per allons  Duration

minuto ger day hours  minute Ser day  hours
1000 144 2 4500  64B 4
1250 180 2 5000  7.20 5
1500 216 2 5500  7.92 5
150 252 2 6.000  8.64 6
2000 288 2 7.000  10.08 7
2250 324 2 8.000 1152 8
2500 380 2 9.000 12.96 9
3000 432 3 10.000  14.40 10
3500 504 3 11.000 15.84 10
<00 576 4 12.000 17.28 10

There are fires where quantities of water in excess of the
Suited fire flow arc used, Water supplies of 50,000 gpm
%greater have been used in fire supPressmn, but to design

ems capable of delivering flows of that ma_?mtude in the
Xerjge community for a p—siblc unusual situation is not

conomic practice.

Source:

F. Adequacy and Reliability of Supply

The adequacy of any given water system can lie deter-
mined by engineering stimates. The saurce, including, stor-
age facilities”in the distribution system, must be sufficient
t0 furnish all the water that corbined fire and domestic
needs may call for at any one time, ArranFe_ment of the
supply works and details of the pumping facifities may limit
the ‘adequacy of the supply or affect its reliability. The var-
Ious companents of a water system arc discussed in other
chapters of this Section. )

In a “pumping” system, a common arrangement Is to
have one set of pimps that takes suction from Wells or from
a river, lake, or other body of water. If the water does not
have to be filtered, the pumps may discharge directly into
the distribution system. Where filtration is”necessary, the
Pumps take suction from the pnma&y source and discharge
he water into settling reservoirs and filter beds. After pro-
cessing, the water flows to clear water reservoirs from which
a second set of pumps takes suction and discharges the
water directly into the water main system. Unfortunatel}/,
failure of any part of the_equipment may EUt the supply
works out of commission. This s usually taken care of by
duplication of units and by arrangement 0f the plant so as to
facilitate repairs. T

In considering the reliability of the supply works, features
taken, into accolint include: minimum yield, frequency and
duration of droughts, condition of intakes, earthguakes
tloods, forest fires, ice formations, silting up or shi mg of
river channels, and absence of watchmen where. needed or
the possipility of physical injury to them. Reliability is also
affected by reservoirs out of service for cleaning and inter-
dependence of Bar_ts of waterworks. The condition, arrange-
ment, and reliability of individual units of plant equipment
such as i)umps, engines,. generators, electric motors, fuel
supplty, electric transmission facilities and similar items are
also factors. Pumpln?_ stations of combustible construction
arc subject to destruction by fire unless equipped with auto-
matic sprinklers. ) ] o

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

elr use.

G. Future Requirements for Determining Fire Flow

_ The amount of water needed to control and extinguish a
fire in a given property cannot be establisheq currently in
P_rems_e terms, Differences in fire fighting tactics and varia-

lons in condjtions which may exist at the time of a fire, as
compared with the copditions existing when fire flow re-
quirements were established, are varidbles that cannot be
adequately measured at the present time. Better fire ex-

erience data basis should make it possible to tailor fire

lows more specifically to conditions that m|aght he expected
at the time of a fire. Better analysis may indicate a need to
increase fire flow beyond whatIs preséntly required, or it
may result in_a water system design based” upon a balance
betiveen the risk involved and the économics of maintaining
the water system.

The Role of Codes unrt Ordinances

_ Fire prevention_ codes can effectively limit hazards and
ignition sources within buildings which in turn will not onlx
hielp to limit the number of firés, but the size of fires throug

National Fire Protection Association; Fire Protection Handbook,
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the control of combustibles in a fire area. A good building
code further reduces the chance for a seriols fire by re-
quiring construction materials and building assemblies
which will contain a_developing fire to a Plven area. These
two factors alone will reduce considerably the amount of
water needed for fire fighting. Zoning ordinances that es-
tablish distances between properties can be effective in con-
trolling exposure situations.

The Role of Fire Detection und Extinguishing Systems

The increased use of automatic extinguishing systems,
whether they use water or some other agent, will" affect the
quantities Qf water required. However, until more wide-
spread use Is made of early warning systems and automatic
extinguishing systems, it Will not be_ possible to equate the
effect” of tneSe Systems to required fire flow. Consideration
is now given in"the 1SO Guide for Determination of Re-
quired Fire Flow for_ the presence of automatic sprinklers.

Water supply requirements are just one factor in a com-
plex system that in total determings what the Rotentlal for
a . -wextensive the fire will be, and the measures

Ppp. v-jress it.. Research will someday e(%uate all
I, - " permit establishing fire flows on the basis
giple ; /o ghly researched, and documented prin-

Sl Units

The following conversion factors are given as a con-
venience in converting to SI units the English units used in
this chapter.

1ft = 306m

lpsi =68%4.757Pa |

Lgpm = 3.785 litres/min
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HOW THE 1SO ESTIMATES FIRE-FLOW REQUIREMENTS
Insurance Services Office

Guide for Determination OFf Required Fire Flow

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

area may be determined by the formula:

0.5
F=18 C (A
where
F = the required fire flow in gpm
C = coefficient related to the type of construction

C 1.5 for wood frame construction

1.0 for ordinary construction

0.8 for noncombustible construction

0.6 for fire-resistive construction

Note: For types of construction that do not fall
within the categories given, use a coefficient
reflecting the differences. Such coefficients
shall not be greater than 1.5 nor less than 0.6
and may be determined by interpolation.
A = the total floor area (including all stories, but ex-
cluding basements) in the building being considered. For
fire-resistive buildings consider the 6 largest successive
floor areas if the vertical openings are unprotected; if
the vertical openings are properly protected, consider
only the 3 largest successive floor areas.
The Tfire Fflow as determined by the above shall not exceed
8,000 gpm for wood frame construction

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

6.000 gpm for noncombustible construction

6.000 gpm for fire-resistive construction

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

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

The fire ilow shall not be less than 500 gpm.

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

in height see note 10.

2. The value obtained in No. 1 above may be reduced by up
to 25% credit for occupancies having a light fire loading or may
be increased by up to a 25% surcharge for occupancies have a high
fire loading. As a guide for determining low or high fire loadings,
lists of light hazard and extra hazard occupancies as given 1in
National Fire Protection Association Standard No. 13 are included

in the Appendix.

The fire flow shall not be less than 500 gpm.

3. The value obtained in No. 2 above may be reduced by up
to 25% credit for complete automatic sprinkler protection. For
building of fire-resistive or noncombustible construction having
a light fire loading the reduction may be up to 50%. The percentage
reduction that can be made for an automatic sprinkler system will
depend upon the extent to which the automatic sprinkler system is

Source: Insurance Services Office, Guide for Determination of
Required Fire Flow, New York, June 1972.
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judged to reduce the probability OF fires spreading within and
beyond the fire area. Normally this reduction will not exceed 25

percent.

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

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

under consideration. The degree of this charge shall depend upon

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

exposed, the separation, openings in the exposed buidings(s), the
length of exposure, the provision of automatic sprinklers and/or
outside sprinklers in the building(s) exposed, the occupancy of

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

the possible spread of fire.

The charge for any ore side generally should not exceed the

following limits for the separations shown:

Separation Charge
0-10 feet 25%
11-30 20
31-60 15
e 61-100 10
101-150 5

The total percentage surcharge shall be the sum of the

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

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

Source: Insurance Services Office, Guide for Determination of
Required Fire Flow, New York, June 1972.
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credit @f any) determined in No. 3 above and increased by the

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

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

500 gpm.

Note 1

Note 2

Note 3

Note 4

Note 5

Note 6

Note 7:

Note 8:

Note 9:

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

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

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

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

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

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

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

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

Any noncombustible building is considered to
warrant an 0.8 coefficient.

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

Exposure distances Suggested required fire flow
Over 100~ 500 gpm
31-100" 750-1000
11-30* 1000-1500
10" or less 1500-2000*

*1¥ the buildings are continuous, use a minimum of 2500 gpm.

Also consider Note 8.

Outline of Procedure

A Determine the type of construction.

B. Determine the ground floor area.

C. Determine the height in stories.

D. Using tables i1n Appendix, determine required Ffire flow

to the nearest 250 gpm.
E. Determine the creditor surcharge for occupancy and

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

answer.
F. Determine the credit, if any, for automaticsprinkler
protection. Do not round off the value.
G. Determine the total surcharge for exposures. Do not

round off the value.
H. To theanswer obtained in E, subtract the value obtained

in F and add the valueobtained in G.

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

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

gpm.

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

The tables use the GROUND AREA of the building and the
height of the building in stories. Using the table corresponding
to the type of construction, look under the number of stories and
locate the gound area of the building(s) being considered between
two ground areas given in the table. The corresponding fire flow
is found in the left column.

EXAMPLES:

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

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

gpm.

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

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

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



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

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

e. Given: A normal 1l1l-story building of ordinary construc-
tion of 210,000 square Tfeet (ground area). The table
gives arequired fire flow of 8,000 gpm, however, since
this is a normal 1-story building, the maximum fire
flow is 6,000 gpm.

. Given: A normal 1l1l-story building of ordinary construc-
tion of 80,000 square feet communicates with a normal
l-story building of noncombustible construction of
85.000 square feet. Normally the required fire flow
would be determined by proportioning as in 'c" above.
This would result in a required fire flow of 6480 gpm,
or 6500 gpm. However, since these are normal 1l-story
buildings the maximum Ffire flow is 6,000 gpm.

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

NFPA No. 13-1971, Paragraph 1311. Light Hazard Occupancies:
Apartments Libraries, except Large Stack
Asylums Room Areas
Churches Museums
Clubs Nursing, Convalescent & Care Homes
Colleges & Universities Office Buildings
Dormitories Prisons
Dwellings Public Buildings
Hospitals Rooming Houses
Hotels Schools
Institutions Tenements

NFPA No. 13-1971, Paragraph 1331. Extra Hazard Occupancies:
Aircraft Hangers
Chemical Works - Extra hazard
Cotton Picker and Opening Operations
Explosives and Pyrotechnics Manufacturing
High Piled Combustible Storage in excess of 21 feet high
Linoleum and Oilcloth Manufacturing
Linseed Oil Mills
Oil Refineries
Paint Shops
Pyroxylin Plastic Manufacturing & Processing
Shade Cloth Manufacturing
Solvent Extracting
Varnish Works
and other occupancies involving processing, mixing, storage
and dispensing flamable and/or combustible liquids.

Source: Insurance Services Office, Guide for Determination of

Required Fire Flow, 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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B. Insurance Grading Schedule

The "Grading Schedule for Municipal Fire Protection”l
is published and copyrighted by the Insurance Services
Office.* The schedule provides n yardstick for ISO insurance
grading engineers in classifying municipalities with refer-
ence to their fire defenses and physical conditions. Gradings
obtained under the schedule arc used throughout the United
Slates in establishing base rales for 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 FFire Underwriters and was con-
tinued by its successor, the American Insurance Associa-
tion, prior to the orgaStation of ISO. It has had a pro-
found influem upon the level of municipal fire protection
provide' in many communities. While ISO never assumes
to dictate the level of fire protection services provided by a
municipality, reports of surveys made by its Municipal Sur-
vey Office generally do contain recommendations for
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 of deficiencivJ can result ina more
favorable fire insurance classification which has certain
economic rewards as well as a general satisfaction that the
community is providing its citizens with an improved level
of service, or is holding a favorable classification where
already obtained. While from lime to time communities
may want to employ independent consultants to evaluate
their fire departments, water supplies, and building regula-
tions, the fact is that over the past sixty odd years under-
writers’ surveys have provided a uniform measurement of
municipal fire defenses involving many millions of dollars
of engineering time and talent at no cost to the local com-
munities which may choose to follow the recommendations.
It has been observed, for 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 of under-
writer survey teams.

The Municipal Grading Schedule is subject to change
with the state of the art and references in this text are to
the 1974 edition. With the organization of I1SO, application
of the Grading Schedule has tended to be more uniform
throughout the country. Under NBFU and AIlA the larger
communities, generally those over 40,000 population, were
surveyed directly by teams of engineers from the national
organization while smaller communities generally were
graded by state or regional rating associations some of which
used their own systems of grading municipal fire defenses
Most of the latter now have been consolidated into regional
ISO offices insofar as municipal surveys are concerned al-
though state associations have essential functions in filing
rites and performing other duties as may he required by
law.

The Grading Schedule is based upon a deficiency point
system with a possible 5,000 points of deficiency represent-
ing a community totally unprotected against fire. The 5.000

e Availnblc from Insurance Services Oflicc, 160 Water St., New
York, N.Y. 10038.
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Table 9*6B. Relative Class as Determined by

Points of Deficiency

Points of Deficiency Rotative 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 ngenth
3.501-4.000 Eighth
4.001-4.500 Ninth*

More than 4.500 Tenth*

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

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

points arc 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
of deficiency. However, a ninth class municipality may be
one receiving 4,001 to 4,500 points of deficiency, or 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 of deficiency, or without a recognized
water supply, or with a water supply but no fire department,
or without a water supply with a fire department grading
over 1,755 points, or no fire protection at all. In many rural
areas there are subclasses of Class 9 recognizing the value
of properly organized and equipped rural fire departments
serving communities without a recognized water supply.
Such fire departments are 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. Water supply and fire
department each account for a possible 1,950 points, or
39 percent. Fire service communications account for
another 450 points, or 9 percent. Fire safety control, includ-
ing fire prevention and building regulations, counts for 650
points, or 13 percent. Where there is a divergence of more
than 500 points between water supply and the fire depart-
ment, additional deficiency points may be 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. If either of these essentials is lacking, up to 900
additional deficiency points miy be charged.

W ater Supply

It isimportant to understand that a principal basis for the
Grading Schedule’s evaluation of fire protection is the
ability to provide needed “fire flow" of water meusured in
gpm. In years past schedule requirements were based largely
upon population protected which, while having some
validity, was not entirely equitable because some of the
smaller communities may contain properties with serious
lire potentials that could require large flows of water,
whereas a larger community might not require as much
water to control its hres. An example might be a very large
unsprinklered shopping complex in a suburban residential
community. In both water supply and fire department ser-
vice, reliability factors gel considerable attention in the
schedule.

Source:

Required lire flow is the rate of flow needed fo.- fire figh>.
ing to confine a major fire to the buildings within a blxk
or group. T - determination of this flow depends upor.
construction, occupancy, size of buildings, and exposure
hazards. Required flow is determined for each section of j
municipality and may vary from a minimum of 500 gpm
to a maximum of 12,000 gpm for a single fire. Where con-
sideration must be given to simultaneous fires, an additional
2,000 to 8,000 gpm isrequired. Actual flow tests are made in
each section of the municipality and the results obtained ire
compared with the flow required in each neighborhood to
deal with the hazards found.

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

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

Fire Department

Items considered under the fire department include,
pumpers, ladder trucks, distribution of companies and types
of apparatus, pumper capacity, design and condition of
apparatus, number of officers, manning, master and special
stream devices, equipment for pumpers and ladder trucks
(including elevating platforms), hose and its condition,
training, response to alarms, fire operations, special pro-
tection such as fireboats, and miscellaneous factors.

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

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

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

National Fire Protection Association; Fire Protection Handbook.
pp.9-77 through 9-80 14th edition 1976
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pany manning is a practical requirement based upon the
work that must be done by engine and ladder companies.
Where fewer men are provided, it is often necessary to
obtain additional manpower from other companies.

While the standard calls for a 6-man level of company
manning, credit is given for chiefs' aides who participate in
fire fighting. Credit also is given for 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 of one man per company.
Credit is given also for the regular response of off-duty or
volunteer fire fighters. In the schedule, 3 off-duty or volun-
teer members are counted as equal to one paid man on
duty, up to § of the required on-duty strength. Thus a fire
company with 3 men on duty and 9 off-duty or volunteer
members assigned to respond can be counted as a full 6-man
crew. However, records of such off-duty response must be
kept for both day and night alarms to substantiate the actual
value of such manning. If proper records ure not kept, call
or volunteer response may be taken on the basis of 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 full
standard response should be made immediately to all alarms
for structural fires and other alarms that present a hazard
to life and property.

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

Manpower responding on automatic mutual aid is
credited up to 1 of the required strength, but may not
reduce the point charge by more than 75 percent or 90 per-
cent as may be applicable. Credit also is given for 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 for off-shift
response based upon past experience when called.

Deficiency charges are determined by comparing the
total requirtd manning of the fire companies being graded
with the on-duty strength of these companies as determined
by the schedule. Any deficiency divided by the number of
companies equals the average deficiency per company. An
average deficiency per company of one man results in only
10 points, two men 20 points, three men 40 points, four men
80 points, and five men 160 points. Thus, n 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 in manpower
under the standard. Likewise, a fire department that has an
average on-duty manning of 3 men per required company
plus response of off-duty or call men may not be considered
deficient if the record of response is satisfactory. Thus, the
manpower requirements are flexible and reasonable. Places
that should expect poor grading on manpower are those
with 2- and 3-man engine companies and 1- or 2-man
ladder companies without satisfactory arrangements for
prompt response of off-shift members or other men on call

Source:

and without well-scheduled automatic mutual aid. Such
departments obviously arc too badly undermanned to effco
tively 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 bx
good off-shift and call response plus automatic mutual aid
may have a minimum deficiency charge for manning.

Fire Service Communications

As fire service communications are an essential element
in the fire defenses of any community, the Grading Schedule
evaluates the following: the communications center; the
communications center equipment and current supply; fife
alarm boxes; alarm circuits and facilities including current
supply at fire stations; material, construction, condition,
and protection of circuits; fire department radio; fire depart-
ment telephone service; conditions adversely affecting use
and operations of facilities; fire alarm operators; and the
handling of alarms. While alarm boxes are not required in
residential districts, a credit of up to 20 points is given for
such boxes depending upon coverage.

Determination of deficiencies under the various com-
munications items are based upon the degree of compliance
with the intent of applicable provisions of NFPA No. 73.
Standard for Public Fire Service Communications. This
Standard is discussed in further detail in Chapter 3 of this
Section of the Handbook.

Some persons in the fire service have often felt that the
Grading Schedule placed undue emphasis on water supply
at the expense of 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 of the 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 heller than Class 9.
Hundreds of fire departments serving areas without water
systems arc organized to exceed the minimum requirements
for fire flow from water systems by using fleets of tankers,
and by the use of 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 *he attack pumpers, no delay is involved.
Many rural fire departments believe that their ability to
apply required fire flow should be recognized because it has
proven successful in the control of major fires, including
fires in communities recognized as having inadequate water
supplies.

National Fire Protection Association; Fire Protection Handbook,
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PART 1V

INSURANCE STATISTICS AND INFORMATION
CONCERNING SPRINKLERS AND FIRE PROTECTION



INSURANCE SAVINGS CAUSED BY AUTOMATIC SPRINKLERS

Installation of automatic sprinklers reduce fire insurance
premiums by an approximate average of seventy-five percent (75%)
when they are installed in a building. The insurance savings will

vary from this percentage by:

1. Type of construction;

2. Occupancy hazard class;

3. Quality of construction (combustible to fire resistive); and,
4. Quality of sprinkler equipment installation

In a building of fire-resistant construction, the insurance
premium reduction is less since the sprinkler system is merely an

addition to a building which already has fire protection qualities.

Source: Insurance Services Office, Anchorage, Alaska. The
above information is subject to particular circumstances
of each individual risk being evaluated, and is not
conclusive or binding for any particular risk or other
building.
V-1
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Fig. 14-3G. Water discharge rate of standard automatic
sorirkler.

Source: National Fire Protection Association; Fire Protection Handbook,
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WATER SUPPLIES FOR SPRINKLER SYSTEMS

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

A. Types of Supplies

Sprinkler systems may be supplied with water from one
or a combination of sources, such as street mains, gravity
tanks, reservoirs, fire pumps, pressure tanks, rivers, lakes,
wells, etc. (see Fig. 14-1F).

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

Connections to Public W ater Works Systems

A connection from a reliable public water works system
of adequate capacity and pressure is the preferred single or
primary supply for automatic sprinkler systems. In deter-
mining its adequacy, consideration has to be given not only
to the normal capacity and pressure of 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 or by winter conditions.

The size and arrangement of street mains and feeders
from public water supplies are also important. Connections
from large mains fed two ways or from two mains on a
gridiron system may provide an excellent supply. Street
main» less than 6 in. in diameter are usually inadequate and
unreliable. Feeds from dead-end mains are also undesirable.

W ater meters, if required by the water supply authority,
should be of types aoproved for fire service (see Sec. 11,
Chap. 2).

Flow and pressure tests under varying conditions of
demand arc generally necessary to determine the amount of
public water available for fire protection. The proper method
of making such tests is described in Section 13, Chapter 5.

Cross-connections Between Public and 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 nrc commonly referred to as being “cross-
connected.”

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

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

Source:

bility of puhlic health being endangered by water of ques-
tionable potability entering the public system.

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

Gravity Tanks

Gravity tanks of adequate capacity and elevation make a
good primary supply and may be acceptable as a single
supply. Details of the construction, heating, and mainten-
ance of gravity tanks are given in NFPA No. 22, Standard
for Water Tanks for Private Fire Protection, hereinafter
in this chapter referred to as the NFPA Water Tank
Standard (see also Sec. 11, Chap. 3 of this Handbook). In
determining tank size and elevation, consideration should
also be given to the number of sprinklers expected to oper-
ate, duration of operation, the arrangement of underground
supply piping, and the provision of hose standpipes, hy-
drants, nnd fire department connections.

Fire Pumps

A fire pump having both a reliable source of 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 of main-
taining a high pressure over a long period of time, and may
be a necessary part of some installations requiring greater
water pressure than would otherwise be available.

For details of power sources, pump construction, installa-
tion, and methods of control and operation, NFPA Nu. 20.
Standard for Centrifugal Fire Pumps, should be consulted
(see also Sec. 11. Chap. 3 of this Handbook).

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

Automatic control of fire pumps is usually needed where
a high water demand may occur immediately, as with a
deluge system; or where a competent pump operator is not
continuously present. Automatic fire pumps should have
their suction under a positive head to avoid (he delays and
uncertainties of priming.

Under favorable circumstances of moderate property
values and hazards, 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 for automatic
sprinklers.

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

National Fire Protection Association; Fire Protection Handbook,
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WATER SUPPLIES FOR SPRINKLER SYSTEMS

Pressure Junks

Pressure tanks have several possible uses in automatic
sprinkler protection. An important limitation is the small
volume of 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 of water can be
suoplicd by a public or private source but where the pres-
su-e is not sufficient to serve a sprinkler system directly,
the pressure tank gives a good starting pressure for 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 istoo low
for effective water distribution from the highest sprinklers,
pressure tanks may be used to supply such sprinklers during
the time required for a public fire department to begin
supplying water through fire department connections.

Each proposed use of pressure tanks calls for special
consideration and analysis of water capacity, location, and
arrangement of 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 NFPA Water Tank
Standard (sec also Sec. 11.Chap. 3 of this Handuook).

Fire Department Connections

Under fire conditions which result in a considerable num -
ber of sprinklers operating, public water or tank supplies
may not provide water at sufficient pressure for 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 cases, a
connection through which the public fire department can
pump water into the sprinkler system provides an important
auxiliary supply. Fire department connections arc therefore
astandard partofsprinkler systems.

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

Hg. 14-4A. Fire fighters attaching liate lines to it fi- depart-
m'nt (Siamese) connection supplying n sprinkler sys :m. The
Ul'et shows typical Siamese connections for sprinkler systems

};“d standpipes. A check valve allows the use of a single Itosc
ue.

Source:

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

Where a sprinkler system has a single riser, the fire
department connection should be attached to the system
side of the controlling gate valve for a wet system, and
between the dry-pipc valve and the gale valve for a dry sys-
tem. This makes it possible to pump water into the system
even if the gate val ve is closed.

If there are two or more sprinkler system risers con-
nected to a public main, each system must have its own fire
department connection. If more than om riser is connc,
to a yard system, the fire department connection should feed
into the yard system on the supply side of 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 of water supplied through the fire department con-
nection. If 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 or other sources of water into .. sprinkler
system through its hose and a yard hydrant or other hose
connection using a double female hose coupling, if other
supply connections have a check valve or a gate valve that
can be closed.

B. Water Supply Requirements

The water supph needed for sprinkler systems raises
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 for all the sprinklers in any lire
area, systems employing closed automatic sprinklers in
hazardous areas where the simultaneous operation of all
sprinklers is usually assumed, and multiple open sprinkler
systems in a single file area where one or more systems can
he expected to operate. With such sprinkler systems (largely
used for special hazard situations) the water supply require-
ment resolves itself mainly into a matter of hydraulic and
mathematical calculations. The answer to the water supply
requirement with the majority of sprinkler systems, ' ow-

National Fire Protection Association; Fire Protection Handbook,
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WATER SPRINKLER SYSTEMS

ever, is not so definite. If a water source that could supply
all the sprinklers is available, there would be no problem,
but such a water supply is seldom practical except in the
case of small systems. The water supply requirement for
any sprinkler system is directly related to the number of
sprinklers expected to operate, but this depends on so many
variables and uncertain fuel.trs that no exact mathematical
solution is possible.

The NFPA Sprinkler Tables show that in 93 percent of
all fires in sprinklered buildings, twenty or less sprinklers
opened. Experience shews that with adequate water supply
the percentage of 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 for any par-
ticular sprinkler system lies mainly in experienced engineer-
ing judgment, based on consideration of the factors for 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 all conditions arc favor-
able, the control of fi'- hould be accomplished by the
operation of only a sm. number of sprinklers. As con-
ditions vary, however. different classes of occupancy,
areas, and types of bui.Jngs, the number of sprinklers
expected to operate in order 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 for
cumulative data for the various numbers of sprinklers op-
erating in fires.)

C. Influence of Various Factors on Water Supply
Need

The primary factors affecting the number of sprinklers
which might open in a fire, and therefore to he considered
in determination of the water supply requirement, include
the following:

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 provide water sufficient for the operation of
all the sprinklers in any individual fire area.

Initial Water Pressure: At a pressure of IS psi, a stan-
dard sprinkler will discharge about 22 gpm, or an average
of 0.17 gal per sq ft per min on an area of 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 of coverage. With a greater dis-
charge and greater area of coverage, there is a better chance
of fire control with a small number of sprinklers, and less
need for large volumes of water to supply a large number
of sprinklers.

Obstructions tc Distribution of Water from Sprirklers,
such as High-piled Stocks. Bale Tiering, Pallets, Racks, and
Shelving: With obstruction, there is less likelihood that
fire will be controlled in its initial stages, and a greater
chance of opening a large number of sprinklers needing
large water supplies.

High Ceilings and Draft Conditions: With ceilings of 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 of water hut
also in the opening of sprinklers remote from the place of
origin of the lire. More water is usually needed under such

Source: N ational Fire Protection
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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 of origin. Where
there are unprotected openings up which heat and fire may
spread, it may be expected that mc.< sprinklers will open,
particularly in the case of a lire originating near the vertical
opening. In case of high cjmbustibii/v, 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 orDry 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 of sprinklers, with a possibility of a greater
maximum number of 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 of reach of sprinklers or burn
through.

Extent of Coverage and F.xposures: Any fire in an tin-
sprinklered space extending to an area with automatic
sprinklers places an abnormal demand on the sprinkler sys-
tem, and requires increased water supplies for effective
functioning of the system.

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

There arc, however, certain general statements on 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 higher
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 of water provides
a margin of safety.

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

The munagers of large properties under sprinkler pro-
tection may, by “shopping,” secure insurance coverage
predicated on water supplies that arc "shaded" for economy.
Obtaining the desired coverage does not mean that,
measured in term, of true fire safety, the property is suffi-
ciently protected. Property owners who realize that any fire
may cause indirect losses far beyond any insurance in-
demnity will consider full protection essential.

D. Water Supply Requirements for Pipe Schedule
Sprinkler Systems

Notwithstanding the general problems involved in ar-

riving at water supply requirements, the hazard of occu-

pancy, being the factor of major importance, has made it

Fire Protection Handbook,

1976



WATER SUPPLIES FOR SPRINKLER SYSTEMS

possible lo establish "Guides to Water Supply Requirements
(nr Sprinkler Systems" using this factor as the primary
consideration with latitude allowed for the contributing
lactors.

The established "Ciiiide" tables eonlained in the NI-T'A
Sprinkler Standard divide hazards of occupancy, for the
purpose of determining water supplies, into several groups
with specified minimum water supplies for each group (sec
Table 14-4A).

Where fire pumps contribute to the water supply, standard
sizes of pumps snruld be used with adequate rate of dis-
charge, as oullinec in Section 11, Chapter 4. A suction
supply for the pump should preferably be large enough for
continuous operation, as outlined in Section 11, Chapter 4.

Where pressure tanks furnish the water supply, the pro-
vi>ions for pressure tanks in Section 11, Chapter 3, should
be followed.

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

The "Guide" should be used only with experienced judg-
ment, but it can scr'c for all cases qualifying in the Light
Hazard and Ordinary Hazard, Groups | and 2, occupancy
classifications which constitute the larger percentage of
sprinkler installations. The other occupancy classifications
usually involve more complex factors, and therefore require
special consideration.

Light Hazard Occupancies

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

Ordinnr. Hazard, Group 1, Occupancies

The Oidiiuiy Hazard, Group 1classification includes oc-
cupancies where the combustibility of contents is generally
low, such as in gauges, bakeries, laundries, and canneries,
hut is greater tha i lor the Light Hazard classification. In
this group the water supply requirement may he as low as
700 gpm where small areas, noncombustiblc construction,
and very limited hazards arc encountered; it can range up
to 1,000 gpm as these conditions become more adverse.

Ordinary Hazard, Group 2, Occupancies

Ordinary Hazard, Group 2 classification includes oc-
cupancies such as clothing factories, mercantilcs, pharma-
ceutical manufacturing, and shoe factories. With this group
the features of combustibility of contents, ceiling heights,
and obstruction are generally unfavorable, separately or
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 for this group and tl is,
of course, would be applicable only under very favorable
conditions.

W ater supply requirements for the three classes men-
tioned, as in all cases, call for a careful consideration of all
factors concerned, but the figures given in Table 14-4A arc
of value in placing lower and upper limits for the classes
concerned. While il is never advisable to provide less than
the lower limit indicated, the upper limit will usually he
sufficient for all situations within the group classification.

Ordinary Hazard, Group 3, Occupancies

Ordinary Hazard, Group 3, consists of occupancies where
standard sprinkler spacing and pipe schedules are considered
satisfactory, but where more than ordinary water supplies
are advisable. This group includes certain woodworkers and
other occupancies such as flour and feed mills, paper mills,
piers and wharves, and tire storage.

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

Residual Pressure
Required
(See Note 1)

Occupancy
Classification

Light Hazard 15 psi
Ordinary Hczard (Group 1) 15 psi or higher
Ordinary Hazard (Group 2) 15 psi or higher

Ordinary Hazard (Group 3)

Pressure and flow requirements (or sprinklers and hose streams

Acceptable Flow
at Base of Riser
(See Note 2)

Duration in Minutes
(See Note 4)

500-750 gpm (See Note 3) 30-80
700-1000 gpm GO-90
850-1500 gpm G0-90

e0-120

to be detnrmincd by authority having jurisdiction.

Warehouses

Pressure and How requirements for sprinklers and hose streams

to be determined by authority having jurisdiction. Also see
Chapter 7 of NFPA 13. NFPA 231. and NFPA 231 C.

High-Rise Buildings

Pressure and flow requirements for sprinklers and hose streams

to be determined by authority having juiisdiction. Also see

Chapter Bof NFPA 13.
Pressure and (low requirements tor sprinklers and hose streams

Extra Hazard

to be determined by authority having jurisdiction.

NOTES:

1. The pressure required at the base of the sprinkler tiscr(s) is defined as the residual pressure required at the
elevation ot the highest sprinkler plus Ihc pmcsure required lo reach this elevation.

2. The lower figure is the minimum (low including hose streams ordinarily acceptable (or pipe schedule sprinkler
systems The higher tlow should nounally sullicc lor all cases under each group.

3. The requirement may bo reduced to 250 gpm it building area is limited by size or compailmeiitstion or if

building (including root) is honcombustiblc construction.

A. The lower durotion figure is uidmarily acceptable whore remote station water-(low elaim service or equivalent
is provided. The higher duration figure should normally sutlice tor all cases under each group.

Source:

National Fire Protection Association;
pp- 14-42 through 14-48 14th ~di“tion 1976
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Extra Hazard Occupancies

Extra Hazard occupancic .onsist of properties where
flash fires opening all the sprinklers in a fire area are prob-
able, and call for 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.

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

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

E. Water Supply Requirements for Hose Stream
Protection

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

In evaluating hose stream requirements, possibilities
should be considered such as the amount of water necessary
for final extinguishment or clean-up operations, or in the
event that sprinklers are retarding fire spread but arc not
fully effective in gaining control and extinguishment.

F. Water Supply Requirements for Hydraulically
Designed Sprinkler Systems

A tire protection engineer planning new water supplies or
evaluating existing supplies for sprinkler systems must have
some information regarding the hydraulic behavior of
sprinkler piping systems.

Hydraulic Calculations

A hydraulically designed sprinkler system is one in which
pipe sizes are selected on a pressure loss basis to provide a
prescribed density (gallons per minute per square foot)
distributed with a reasonable degree of uniformity over a
specified nrea. This permits the selection of pipe sizes in
accordance with the characteristics of the water supply
available. The stipulated design density and area of ap-
plication will vary with occupancy hazard.

Tabic 14-4B is used to del "-mine density, nrea of sprink-
ler operation, and water supply requirements for hydrau-
lically designed sprinkler systems. Systems must be
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 on the selected
curve. Total water supply available to ihc system at the base
of the riser at the residual pressure required by the design
must be not less than shown in Table 14-4B: this total water
supply need not be calculated through the overhead piping.

Source:

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

Minimum Water Supplies

Combined Duration
Hazard Sprinklers Inside £r Outside in
Classification GPM Hose— GPM Minutes
Light 150 100 30
Ord—Gp. 1 400 250 *60-90
Ord— Gp! 2 600 250 *60-90
Ord— Gp. 3 750 500 *G0—20

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

5000

64000

3000

A CASE g N CAC CHA

3

1500-
Q.

DENSITY —GPM/SO FT

NOTES:

For dry syslums increase area of sprinkler operation by 30 percent.

For combustible construction with v/et or dry system* the minimum
mou of application is 3.000 sq It

For hazard classifications other than those indicated see appropnete
Nfl'A Standards (or design criteria.

Calculations shall | j *ucd upon the area ol sprinkler operation
suleetud Itorn T.iblu 14 or upun dm aru-i o the largest room being
cansideiert. whicliovei i» smaller. Such rooms must be enclosed by
construction having a luc resistance rating at least equal to the water
supply dotation indicated in Table 14-46. and wall openings must be
protected n an approved manner. For areas of sprinkler operation less
than 1.600 sq It. the density lor 1.500 sq ft is used.

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

The water allowances for inside hose and for outside
hydrants may be combined and added to the system require-
ment at the system connection to the underground main.
The total water requirement must be calculated through the
underground main lo the point of supply.

With deluge systems and water spray systems having
open orifices, calculations arc essential. (See NFPA No. 15.
Standard for Water Spray Fixed Systems.) Automatic
sprinkler systems protecting high piled storage situations
require a specific water density for fire control. (See NFPA
No. 231, Standard for Indoor Storage, and NFPA No.
231C, Standard for Rack Sioragc of Materials.) Hydrau-

National Fire Protection Association; Fire Protection Handbook.,
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liciilly cnlculitied systems can, however, ltc used rm-all types
of occupancies.

Method, of making llow calculations lor spunkier sys-
tems ate given in the following: (I ) the NFI'A Sprinkler
Standard, (2) NFPA No. 15, Standard for Water Spray
Systems for Fire Piotcclion, (3) "Automatic™ Sprinkler
Hydraulic Data published by “Automatic" Sprinkler Corp.
of America,1 (4) Factory Mutual Corporation’s Handbook
o! Industrial Loss Prevention,2and (5) an address "W ater
Flow Characteristics of Sprinkler Systems" rcpc'tcd in the
Proceedings of the 58th Annual Meeting of the NFPA.3

The design area for the system is the hydraulically most
remote area, and usually includes sprinklers on both sides
of the cross main. Each sprinkler in the design area must
cischirge at a flow rate 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 for any sprinkler must not be less than
7 psi.

The Most Remote Sprinkler

Assuming a minimum pressure of 10 psi at the most remote
sprinkler and a discharge coefficient of 0.75 for a standard
1-in. orifice sprinkler (the cocllicient varies—0.78 is used
elsewhere in this Handbook), we will have a discharge of

17.7 gpm calculated from the formula Q - 29.8 cd7\IP (see
Sec. 11, Chap. 6), used in calculating Hows through orifices
and short lubes. The value for 29.83 cd* in this instance is
S.6. a figure commonly used as the sprinkler discharge con-

stant K in the simplified formula Q - K\I>. Velocity pres-
sure is not a factor at the more remote sprinkler, but it is
considered at all the other sprinklers in the example that
follows. Some organizations ignore velocity pressure in their
calculations. The error introduced is on the safe side. NFPA
No. 15, Standard for Water Spray Fixed Systems, recom-
mends considering velocity only when it is more than 5 per-
cent of the total pressure.

Assuming sprinklers 10 ft apart on branch lines, with the
end section of pipe 1in. nominal diameter, the friction loss
»t 17.7 gpm flow, with a Hazen and Williams formula co-
efficient of 120 (value for black steel pipe) will be 1,0 psi
(see Fig, 11-6L in Sec. 11, Chap. 6 and change friction loss
vilu sin that graph, which arc based on C = 100, to values
bused on C = 120 by multiplying by 0.714).

Second Sprinkler from the End

The total pressure at the second sprinkler will be 10.0 +
0= 11.0 psi. Of this, velocity pressure based on a flow of
17.7 gpm will be 0.3 psi (see Fig. 11-6A, Sec. Il, Chap. 6).
The normal pressure (pressure acting perpendicular to the
pipe wall) acting on the second sprinkler is the total pressure
of 11.0 psi less the velocity pressure of 0.3 or 10.7 psi. On all
sprinklers except the end sprinkler, only nomial pressure is
considered as acting on the sprinklers.

The discharge from the second sprinkler, at a pressure of
*-7 psi, will be 18.3 gpm.

The pipe between the second and third sprinkler, also I in.
d*mcier, 10 ft long, and with a flow of 17.7 + 183

6pm, will have a friction loss of 3.8 psi, and a velocity
Pressure of 1.2 psi. Total pressure at tiic third sprinkler
*Mwls 10.7 + 3.8 + 1.2 or 15.7 psi.

Sprinklers on a Branch Line

Up to this point, velocity pressure lias been based on flow
downstream from the sprinkler being considered; this has

Source: N ational Fire Protection
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been eonliimcd by tests.3 It lias also been shown by those
lesls that beyond the second sprinkler velocity pressure
should be liguicd fioin the llow on the upslicani side of the
sprinkler being consideicd. This is done by trial and error,
assuming a llow from the sprinkler, calculating the velocity
pressure from the lotal flow, determining a normal pressure,
and calculating a flow from the normal pressure. If the cal-
culated flow is not reasonably close to the assumed flow,
assume a different flow and repeat the procedure until the
two arc close.

Assume a flow from the third sprinkler of 19.0 gpm, and
also assume that the pipe between the third and fourth
sprinkler is Ij in. Total flow is 36.0 + 19.0 = 55.0 gpm.
Velocity pressure is 0.9 psi and normal pressure at the third
sprinkle: is therefore 15.7 - 0.9 or 14.8 psi. Corrected flow
then becomes 21.6 gpm, which is not close enough to the
19 gpm assumed. Try an assumed flow of 21.4 gpm. Velocity
pressure at 57.4 gpm is 1.0; normal pressure is 14.7 psiand the
new correcled 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 be seen that we 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. W htlhcr or not the pressure with 57.5
gpm flow is higher than 15 psi depends on the characteristics
of 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.

Branch Lines, Cross Mains, Risers, and Fittings

Cross Main Pressure at the Branch Line Connection:
This is the normal pressure at the nearest opc.i sprinkler
increased by the friction loss and the velocity pressure in
the intervening pipe. If 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.

Tteo Branches inOne Line of Sprinklers: These may have
the same or different numbers of sprinklers. The pressure at
the entrance to the two branches will alwuys he the same.
The computations starling at the end sprinklers will be
duplicated for the number of open sprinklers.

After the discharge from any number of 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 discharge characteristics of a single
IXke, and the discharge cgmgtant K in the formula Q -
Wan he determined, being the net pressure where
flows arc taken from tees in the cross main.

Branches on Opposite Sides of u Cross Main: These
branches may have different numbers of sprinklers open, in
which ease the cross main pressure must be the higher of the
two computed values. This increases the discharge from the
branch giving the lower computed pressure, and ihe actual
discharge must be calculated for the higher pressure using
the equation:

G, /5

Q-

in which Pi is taken as the higher pressure, Q2 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-
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Fl«. 14AC. A flowv curve for a side-central feed o sprirklers
on a system having six sprirklers on each branch lire isshown
on the above graph. Below Is the pattem of sprinklers opening
on a sice-cattral feed system. (Faciory Mutual System)

mined, the two rales of flow can be combined and K for the
combined branches calculated.

When sprinklers on the second branch line are assumed to
have opened, starting at the cross main sprinkler, the opened
sprinkler most remote from the cross main is considered
as the end head in the branch line computation, the next
opened is the second, etc., regardless of nonoperating sprink-
lers on the outer cud of the branch.

Cross Main Pressures: Cross main pressures arc calcu-
lated by the same procedure as used for sprinklers on a
single branch line, except that it is not necessary to use the
trial and erTor procedure for the th;rd and additional branch
lines since the effect of change in velocity pressure with
flows 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 at the end
branch line increased by the friction loss in the pipe between
the branches.

Fixer Pressure: 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 at the riser connection.

Friction Loss in Fittings: This is generally included in
calculations only when the fitting involves a chunge in
direction of 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 of supply
and the opened sprinklers must obviously be included in nil
calculations.

Where there are differences in elevation, these must bl
allowed for on the basis that each foot of height represents
0.434 psi. In multistory buildings, this may be a substantial
factor.

Feed mains, cross mains, and brunch lines within the
same system may be looped or gridded to divide the total
water flowing to the design area.

Sprinkler System Water-flow Curves

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

S1 Units

The following conversion factors are given as a con-
venience in convening to SI units the English units used in
this chapter.

1ft2 = 0.0929 m1
lin. = 25.400 mm
1ft = 0.305m

lpsi = 6.895 kPa

1gpm — 3.785 litrc/min
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PART VI

STATISTICS

METERS ARE AVAILABLE WHICH CAN MEASURE WATER
CONSUMED FOR FIRE PROTECTION AND CITIES WHICH HAVE
UTILIZED METERS FOR DETERMINING PRIVATE FIRE PROTECTION CHARGES



H. Meters for Fire Connections

Fire flow meters arc devices capable of measuring small
and large flows with a minimum loss of head for heavy

Source: N ational Fire Protection Association; Fire Protection Handbook,
pp. 11-21 through 11-25 14th edition 1976
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demands. They are offered in two types: (1) detector check
valve-type meters that detect only small rates of flow and
(2) so-called full registration meters that measure the entire
flow throughout the line in which they arc installed. Meters
of types other than the fire flow type have been found to be
unsatisfactory for fire protection water supplies.

Detector Checks

These devices consist of a check valve with a weighted
clapper in the main passage and a disc meter in a bypass
around the check. In operation the smaller flows pass
through the disc meter in the bypass and are accurately
registered. Disc meters may be furnished up to 3 in. in size
to serve specific needs. For heavy flows the check valve
opens and a free unmetered waterway is provided. Beyond
the point wlwre the weighted check valve lifts, the bypass
meter registers only a small part of the flow. In many situa-
tions the detector checks should give the water works the
assurance desired as to the proper use of water.

Figure 11-2BB shows a representative detector check
valve.

Fig- 11-2BB. A detector dieckt vahe. Photo shows view from
top o/ weighted check valve and n-eter in bypess. Section view
shows clapper in closed positian. (The Viking Corporation)

Full Registration Metera

These devices are of three general types, each produced
by a different manufacturer, and they have been designed
for small friction loss with large flows and for a main pas-
sageway practically unobstructed when open. The three
types arc: (1) proportional type meters, (2) meters of the
displacement type in a bypass and (3) turbine-type meters.

Proportional Type, llersey Detector Meter, Model FM:
This meter is a special meter of the compound type in which
a '‘proportional meter" and an automatic valve in the main
line of the meter are combined with a disc or compound
meter in a bypass (sec Fig. 11-2CC).

In the Model FM, the smaller flows pass through and are
measured by the bypass meter. When the demand for water
reaches a rate of flow which causes a difference in pressure

Fig- 11-2CC. A detector meter of the proportiomal tye.
(Hersty-Sparling Meter Company)

of 4 psi in the bypass, the automatic check valve opens and
provides a practically free waterway through the main line.
When water begins to flow through the line in which the
automatic valve has opened, it is slightly retarded by a
restricting orifice placed a little upstream from the auto-
matic valve, and u part of the water is diverted through a
metering unit. This diverted flow is a fixed percentage of
the total flow through the restricting orifice. The metering
unit is calibrated to record the total quantity through the
ling, the sum of the readings of the bypass meter and the
main line metering unit gives the total flow.

Displacement Type, Neptune Trident Protectus hiclar:
This meter has all of the working parts in one casing. A disc
meter is installed in a bypass on one side and a current
meter on the other side of the main waterway. Small flows
pass through the disc meter and arc recorded when the
check valve is closed. With larger flows the main check
valve opens and gives a free waterway. The opening of the
check valve stops the flow through the disc meter and opens
the bypass to the current meter so that the flow through the
open waterway is measured proportionately. The sum of the
readings gives the total flow (see Fig. 11-2DD).

Turbo Type, Rock-well W-2000 Turbo Meter: This meter
is based on the turbine principle of measurement. The meter
is composed of two principal assemblies, the main case and
the measuring chamber. The main case contains the flow
straightening vane assembly. The measurin. chamber in-
cludes rotor, adjusting vane, pulse amplifier chart and ter-
minal strip for attaching the connecting cable. The function

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

Source:

National Fire Protection Association;
pp. 11-21 through 11-25 14th edition 1975
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Fie. U-2EE. A fire flow meter of the mrho type. (Rockwell
Mff. Co.)

of a printed circuit card is to electronically count revolu-
tions and transmit intelligence to a register. The meter
should be installed with a 6-in. Rockwell strainer placed im-
mediately upstream of the meter. If the strainer is not used,
i minimum of 15 diameters of straight pipe must be im-
mediately upstream of the meter to assure valid registration
(see Fig. 11-2EE).

Friction Loss in Fire Flow Meters and Detector Check

VEIVES

The standard specifications for cold water meters adopted
by both the American Water Works Association and the
New England Water Works Association limit the friction
las for fire flow meters to 4 psi at rated flow capacities.
Tabic 11-2H gives friction loss values for the three cur-
rently available types of fire flow meters.

Friction loss values for meters of the disc, current and
compound type that arc used commonly in waterworks
'ystems for general purposes are relatively high and not
wiled for fire protection purposes. AWWA limits their
friction loss values to 20 psi.

Detector Check Valves: The friction loss in detector
check valves listed and approved by recognized testing
hboratories is less than 3 psi for the following flows:

Size (in.) Flow (gpm)

750
1.500
3,000
4.500
6.500

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

KRBoo =

Protection Association; Fire Protection

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

Loss of Pressure Caused by Meter
Pounds per Square Inch

Size
.Of . Gallons per Minute Flowing
Meter vimei
Name and Type iches 250~ ' 500 750 1000 1250 1500 2000 * 2500
"P°onional Type 4 2.2 19 4.0
' *ey-FM) 6 3.8 2.7 14 18 22 29 39
e 3.0 3.7 19 1.0 0.8 0.8 13 22
10 16 36 4.0 3.7 2.6 14 0.8 11
m/**ntial Type 4 22 2.0 3.9
no*rt Protectus) 6 23 19 18 18 18 18 22 33
8 32 18 15 15 15 16 18 22
10 3.0 23 18 13 12 11 11 12
fUOType 6 0.2 0.3 0.6 0.05 12 1.6 35

~*well W-2000 Turbo)

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

PLANNING

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



C. Planning

The following information has been extracted in whole
and in part from “America Burning,” the report of the
National Commission on Fire Prevention and Controll and
is considered appropriate for inclusion in this portion of
the Handbook.

Planning

Fire protection has been largely a local responsibility, and
for good reasons it is destined to remain so. Each com-
munity has a set of conditions unique to itself, and a system
of fire protection that works well for one community can-
not be assumed to work equally well for 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 Handbook,
pp- 9-80 through 9-82 14th edition 1976
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A major section of n community general plan of land use
should he a Master Plan /or Fire Protection, written chiefly
by fire department managers. This plan should, first of all,
be consistent 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. N'ot 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-hcnefit 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 |

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 will result in trade-

offs between benefits and risks.

4. Lstablish a 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 cf fire department personnel, of all ranks;

(b) The system should provide goals and objectives for
all divisions, supportive of the overall goals of th»
department;

Source:

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

Phase Il

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 eoal
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,

?. 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 be reviewed and
updated as budget allocations, 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.

lgal (U.S))
lgpm

3.785 litres
3.785 litres/min
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C. Planning

The following information has been extracted in whole
and in part from “America Burning,” the report of the
National Commission on Fire Prevention and Controll, and
is considered appropriate for inclusion in this portion of
the Handbook.

Planning

Fire protection has been largely a local responsibility, and
for good reasons it is destined to remain so. Each com-
munity has a set of conditions unique to itself, and a system
of fire protection that works well for one community can-
not he assumed to work equally well for 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 Handbook,
pp. 9-80 through 9-82 14th edition 1976



is ilic key: Wiihout local-level planning, ihe system of lire
protection is apt to be ill-suited to locnl needs and lag
behind the changing needs of the community.

Excellent fire protection (for example, in the form of
automatic extinguishing systems) lies within technical grasp,
and certainly Ifes within the resources of most communities
to provide. Even with considerable public support, this pro-
tection would require many years to accomplish. In the
meantime, in every fire jurisdiction (whether a municipality,
county, or region) standards aiming at a significant increase
in fire protection must be set. Among the concepts to be
defined:

Adequate Level of Fire Protection: The question of
"adequacy" addressed itself not only to day-to-day normal
needs, but to major contingencies that can be anticipated
and to future needs as well. W hat is needed is a definition
of "optimal" protection—in contrast to "minimal” protec-
tion, which fails to meet contingencies and future needs,
end "maximal™ protection, which is more than the com-
munity can afford.

Reasonable Community Cotta: Fi'e, both as threat and
reality, has its costs: property losses, deulhs, injuries, hos-
pital bills, lost tax revenues, plus the costs of maintaining
fire departments, paying fire insurance premiums, and pro-
viding built-in fire protection. Each community must decide
on an appropriate level of 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 or height or with a certain occupancy are re-
quired to have automatic extinguishing systems).

Acceptable Risk: A certain level of losses from fire must
be accepted as tolerable simply because of limited resources
of the community. Conditions that endanger the safety of
citizens and fire fighters beyond the acceptable risk must
be identified as targets for reduction.

Consideration of 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,
lews, or regulations that may be needed. Most important,
mnsideraiion of these matters makes clear that fire safety
is a responsibility shared by (he public and private sectors.
Because the fire department cannot prevent all fire losses,
formal obligations fall on owners of certain kinds of build-
ups to have built-in fire protection. For the same reason,
Private citizens have an obligation to exercise prudence with
tepard to fire in their daily lives. But prudence also requires
education in fire safety, and the obligation to provide that
education appropriately falls in the public sector, chiefly
Befire 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

8 important functions for fire departments can be
*dentified:

fire Suppression: Fire fighters need proper training and
sdequate equipment for saving lives and putting out fires
ouickly, and also for their own safety.

f'le Safety-paramedical Services: Capabilities needed
fluring fires and other emergencies include first aid, resus-
ai*iion, and possibly paramedical services. (By “para-
Bxdical services" we mean emergency treatment beyond
“binary first aid, performed by fire service personnel under
“JPorvision_ (through radio communication, for example)
014 Physician.)

Mrc( Prevention: This includes approving building plans

Source:

National Fire Protection Association;

and actual construction, inspecting buildings, their contents,
and their fire protection equipment, public education, and
investigating the causes of (ires to serve as a guide to future
priorities in fire prevention.

Fire Safety Education: Fire departments have an obliga-
tion to bring fire safety education not only into schools and
private homes, bui also into occupancies with greater than
average fire potential or hazard to people, such as restau-
rants, hotels, hospitals, and nursing homes.

Deteriorated Building Hazards: In coordination with
other municipal departments, fire departments can work to
abate serious hazards to health and safety caused by deteri-
orated structures or abandoned buildings.

Regional Coordination: Major emergencies can exceed
the capabilities of a single fire department, and neighboring
fire jurisdictions should have detailed plans for coping with
such emergencies. But effectiveness can also be improved
through sharing of day-to-day operations— as, for example,
an area-wide communication and dispatching network.

Datu Development: Knowledge of how well a'fire depart-
ment is doing, and of how practices should change to im-
prove performance, depends on adequate record-keeping.

Community Relations: Fire departments arc representa-
tive of the local community that supports them. The impres-
sion they make on citizens affects how citizens view their
government. Volunteer departments dependent on private
donations must, of course, also be concerned with their
community relations. Moreover, since fire stations arc
strategically located throughout the community, they can
serve as referral or dispensing agencies for a wide range of
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 fires. The cooperation of the building
department is needed to enforce the fire safety provisions of
building codej. The work of the water department in main-
taining the water system is vital to fire suppression. In the
realm of fire safety education, the public schools, the
department of recreation, and the public library can aug-
ment the work of the fire department. Future development
and planning will influence the location of new lire stations
and how they will be equipped.

These are just the obvious examples of interdependence.
So seemingly trivial a matter as the manner in which house
numbers are assigned and posted can afTccl the ability of
fire departments to respond quickly and effectively to emer-
gencies.

M aster Planning

Fire protection is only one of many community services.
Not only must it compete for dollars with other municipal
needs, such as the education system and the police depart-
ment, but, in planning for 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 tom down and replaced with high-rise apartment build-
ings, that will change the fire protection needs of the area.
Changes in zoning maps will also change the fire protection
needs in different parts of the community.

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

Fire Protection Handbook,

pp- 9-80 through 9-82 14th edition 1976
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A major section of n community general plan of land use
should he a Matter Plan lor Fire Proieciion, written chiefly
by fire department managers. This plan should, first of all,
be consistent 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 payoff. The fire protection master plan should
not only seek to provide the maximum cosl-henefit 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.

DevisiDg a Fire Protection Plan m

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

Phase |

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

2. ldentify the best combination of public resources and
built-in protection required to manage the fire iroblem,
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 will result in trade-

offs between benefits and risks.

4. Lstablish a 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) The system should provide goals and objectives for
all divisions, supportive of the overall goals of the
department;

Source:

National Fire Protection Association;
pp- 9-80 through 9-82 14th edition

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

Phase Il

1. Develop, with the other government agencies, j
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.

Phasem

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 be reviewed and
updated as budget allocations, 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?

S| Units

The following conversion factors are given as a con-
venience in converting to SI units the English units used
in this chapter.

lgal (U.S)

l1gpm

3.785 litres
3.785 litres/min

Bibliography
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FISCAL NOTE DETAIL, HB648 & SB370

Fire Prevention Related Loans

1 Loan Examiner I/11 (flex) @2,289/mo.
1 Clerk Typist Il @1,277/mo.

Standard Benefits (Wages x.1529)

Supplemental Benefits (Wages x.0665)

Health Insurance (Man months X $127)
Total Personal Services

Trips to inspect collateral and close loans:

10 Trips @430
20 Days per diem @60

Telephone, postage, printing
Additional office space @200/mo.

Office supplies

12 Months Operating Costs

Desks @278
Credenza

Typist's extension
Executive chair
Secretarial chair
Side chairs @125
File cabinets @202
Calculators @225
Typewriter

PNNNRRREN

Total

10% Inflation for succeeding years.

12 Months
$27.,5
15.3
$42.8
6.5
2,8
3.1
$55.2
$4,3
1.2 5,5
$10.0
2.4 12.4
___-A
$73,6
$ .6
.3
4
2
A
.3
4
.5
_j8. 3.6
$77.2



Original sponsors: Malone and Duncan
1 IN THE HOUSE BY THE FINANCE COMMITTEE
2 CL FOR HOUSE BILL NO. 648 (Finance)
3 IN THE LEGISLATURE OF THE STATE OF ALASKA
4 ELEVENTH LEGISLATURE - SECOND SESSION
5 A BILL
6 For an Act entitled: "An Act relating to fire prevention.”

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

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

9 () The assessor shall assess property at its full and true value
10 as of January 1 of the assessment year, except as provided in this

n section and AS 29.53.030, 29.53.035, and 29.53.160. The full and true
12 value 1is the estimated price which the property would bring in an open
13 market and under the then prevailing market conditions in a sale between
14 a willing seller and a willing buyer both conversant with the property
15 and with prevailing general price levels. The assessor may not include
16 the value of a fireprotection system in the assessment of the full and
17 true value of a building.

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

19 (d) In this section, "fire protection system”™ means a fire protec—
20 tion system as defined in the National Fire Codes published by the

2 National Fire Protection Association.

2 Sec. 3. AS 42.05.381 1is amended by adding a new subsection to read:

23 (d) A utility may not charge a fee or surcharge for standby water
24 for fire protection systems which use hydraulic sprinklers.

25 Sec. 4. AS 42.05.701 1is amended by adding a new paragraph to read:

26 (9) “"fire protection systems™ means fire protection systems
21 as defined in the National Fire Codes published by the National Fire

28 Protection Association.

0 Sec. 5. AS 45.95.020(a) 1is amended to read:

-1- .CSHB 648(Finance)



16

17

19

23

25

26

27

28

(@) The commissioner shall, under regulations and policies adopted
by him, make small business loans to acquire, finance or refinance or
equip businesses, including farming equipment, fire protection equip—
ment , mining and fishing, not exceeding $500,000. The Iloans shall be
secured by acceptable collateral and may not exceed 75 percent of the
appraised value of the collateral offered as security. The rate of
interest may not exceed nine and one-half percent a year on the unpaid
balance.

Sec. 6. AS 45.95.020 1is amended by adding a new subsection to read:

(e) The commissioner may not disqualify an applicant for, or
prejudice an applicant®s privilege to receive, a loan to purchase and
install fire protection equipment because of a loan already made to the
applicant under this chapter.

Sec. 7. AS 45.95.080 1is amended by adding a new paragraph to read:

(2) "fire protection equipment™ means fire protection or fire
alarm systems as defined in the National Fire Codes published by the
National Fire Protection Association.

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

(b) Tourist attraction development matching money may also be
obtained for the purpose of purchasing and installing fire protection
equipment for a building used or to be used for the purposes described
in (a) of this section.

(c) In (b) of this section, "fire protection equipment”™ means fire
protection or fire alarm systems as defined in the National Fire Codes

published by the National Fire Protection Association.

-2- CSHB 648 (Finance)



THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

FISCAL NOTE

.  REQUEST
Bill/Resolution No. S. B. 370 and H. B. 648 .
Title An Act Relating to Fire Prevention
Requested hv  Legislative Finance rkte 2-6-80

Il. FISCAL DETAIL
Agency Affected Department of Community & Regional Affairs
Program Category Affected Development
Budget Request Univ(s) Affected 1.ocal Government Assistance

EXPENDITURES (Thousands of Dollars)

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

100 PERSONAL SERVICES
2,00 TRAVEL
300 CONTRACTUAL
400  COMMODITIES
500 EOUIPMENT
600 LAND & STRUCTURES
700  GRANTS. CLAIMS. FTC

TOTAL = 0 0 0 0 0 0

FUNDING  (Thousands of Dollars)
GENERAL FUND

FEDERAL FUNDS
OTHER (Specify)

POSITIONS
FULL TIME

PART TIME
TEMPORARY

Ill. ANALYSIS (See Fiscal Note Preparation Instructions, Section I11)

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

IV. DATE 2/5/8CL PREPARED BY LaDonna Brown

AGENCY Local Government Assistance Division
Original: Le%islative Finance PHONE  465-4739
cc: Budget and Management

Prime Sponsor (First Legislator Named)

33-001  (Rev. 10/70)
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l. REQUEST
Bill/Resolution No. S. B. 370 and H. B. 648 .
Title An Act Relating to Fire Prevention
Requested bv  Legislative Finance Date 2-6-80

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

EXPENDITURES (Thousands of Dollars)

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

100 PERSONAL SERVICES
200 TRAVEL .
300 CONTRACTUAL

400 COMMODITIES

500 EOUIPMENT

600 LAND & STRUCTURES

700 GRANTS. CLAIMS, ETC.

TOTAL - 0 0 0] 0] 0] 0

FUNDING  (Thousands of Dollars)
GENERAL FUND

FEDFRAL FUNDS
OTHER (Specify)

POSITIONS
FULL TIME

PART TIME
TEMPORARY

IIl. ANALYSIS (See Fiscal Note Preparation Instructions, Section I1I)

No fiscal 1impact to this agency. There may be fiscal impact to Department of Commerce
and Economic Development.

IV. DATE 2/5/80 PREPARED BY LaDonna Brown

AGENCY Local Government Assistance Division
Original: Legislative Finance PHONE 465-4739
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33-001 (Rev. 10/70)
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THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

FISCAL NOTE

| REQUEST
Bill/Resolution No. S. B. 370 and H B. 648

Title An Act Relafing to Fire Prevention

Requested bv ~ Legislative Finance Date 2-6-80

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

EXPENDITURES (Thousands of Dollars)

FY 79 FY 80 FY 81 FY 82 FY 83
oo PERSONAL SERVICES
200 TRAVEL
30 CONTRACTUAL
400 COMMODITIES
500 EOUIPMENT
600 LAND & STRUCTURES
700 GRANTS. CLAIMS. ETC.
TOTAL - 0 0] 0 0] 0

FUNDING  (Thousands of Dollars)
GENERAL FUND

FEDERAL FUNDS
OTHER (Specify)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

Ill. ANALYSIS (See Fiscal Note Preparation Instructions, Section II)

<Y 84

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

and Economic Development.

IV. DATE 2/5/80 .PREPARED BY LaDonna Brown

AGENCY Local Government Assistance Division
Original: Legislative Finance PHONE  465-4739
cc: Budget and Management

Prime Sponsor (First Legislator Named)

33-001  (Rev. 10/78)
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The Oonrmnitxﬁ Legal Assistance Conponent provi?es ?rants_to local _governments for the gurpose of bolstering their legal capabilities by enabling
thom to purchase “appropriate resources to resolve Tegal issues. These grants may not exceed 120,000.

The Revenue Sharing Administration Component ﬁrovides the gersonn_el and expertise required to determine eligibility of municipalities to receive
revenue sharing grants as well as determine their program allocation.

Coastal Energy Impact Proargm is designed to assist those coastal communitigs, thrqugh federal grants from the U.S, Department of ICe,
ﬂ‘é expect to%e%ggggt?é E?/ ofafmshor.e en%rgy erects. t}V\o positions err‘rp%e Fede al%zg? qgeg %n gf@é to m?(nltor exlstlnp rants angoggrrﬁ
guarantees and to make futufe determination3” on awarding bond guarantees from CEI? funds obligated to the Alaska Municipal Bank.

COMPONENT DESCRIPTION 77 AUTH 79 FINAL 79 ACT 80 AUTH 30 SUPI 80 RP GOVERNOR
TRAINING, DEVELOP, 4 RDA A73.A 515.3 A71 .6 A88.9 7A0.9
.STATE ASSESSOR 2A7.7 258.9  210.1 235.9 283.8
LOCAL DOUIID. COMM-ADMIN 87.2 91.2 8A.9 $6.0 91.7
REVENUE SNARING ADMINISTRATION 85. A 89.9 77.8 72.5 73.7
COAST ENERGY IMPACT PROGRAM 36A.7 886. A  585.2 376 .9 585.2
ADMINISTRATION 592.9 625.2 578.5 598.5
XX TOTAI 1851.3  2A66.9  2008.1  1858.7 1775.3
*
xx CHANGE VERSUS 80 AUTH -AAR
ODJECT DESCRIPTION
PER5. SERV. 11AA1  118A9 11056  1179.8 952.9
TRAVEL 210.A  "21A.A 170.5 180.9 120.3
rOITRACTUAL 191.6 216.2 138.8 182.3 157.3
COMMODITIES 17.7 16.2 10.9 1A.9 12.5
EQUIPMENT 6.5 8.5 8. A 2.1 29.1
*ANOS/BLDGS 3.0 3:0 2.9 A0 3.2
GRANTS, CLMS 278.0 823.7 521.0 29A.7 500 .0
FUNDING SQURCE
Fc'D. RECHII'T 6A8.7  1226.A  856,9 660.9 585.2
G. r. MATCH 71.0 77.3 67.9 71.0
GENERAL hUND 11316 11632  1033.3  1126.8 1190.1
vx GEHERAI FUND CHANGE VS. 80 AUTH y -0.658
POSITIONS
FUK.-T IME 3A.0 3A.0 3A.0 3A.0 25.0
PART-TIME 7.0 7.0 7.0 7.0 9.6
STAFF MONTHS A50.0 A50.0  A50.9 A50.0 357.6
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Bill/Resolution No. S. B. 370 and H. B. 648
Title An Act Relafing to Fire Prevention
Requested bv  Legislative Finance Date 2-6-80

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

EXPENDITURES  (Thousands of Dollars)

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

100 PERSONAL SERVICES
?,00 TRAVEL .
300 CONTRACTUAL
400 COMMODITIES
500 EOUIPMENT
600 LAND & STRUCTURES
700  GRANTS. CLAIMS. ETC.

TOTAL - 0 0 0 0 0 0

FUNDING  (Thousands of Dollars)

GENERAL FUND
FEDERAL FUNDS

OTHER (Specify)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

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

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

IV. DATE 2/5/80 .PREPARED BY LaDonna Brown

AGENCY Local Government Assistance Division
Original: Legislative Finance PHONE  465-4739
cc: Budget and Management

Prime Sponsor (First Legislator Named)
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FISCAL NOTE
| REQUEST
Bill/Resolution No. S. B. 370 and H B. 648
Title An Act Relafing to Fire Prevention
Requested bv ~ Legislative Finance Date 2-6-80

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

EXPENDITURES (Thousands of Dollars)

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

100 PERSONAL SERVICES
200 TRAVEL
300 CONTRACTUAL
400 COMMODITIES
500 EOQUIPMENT
600 LAND & STRUCTURES
700 GRANTS, CLAIMS, ETC..

TOTAL = 0 0 0 0] 0 0]

FUNDING (Thousands of Dollars)
GENERAL FUND

FEDERAL FUNDS
OTHER (Specify)

POSITIONS
FULL TIME

PART TIME
TEMPORARY

I1l. ANALYSIS (See Fiscal Note Preparation Instructions, Section Il1)

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

IV. DATE 2/5/80 .PREPARED BY LaDonna Brown,

AGENCY Local Government Assistance Division
Original; Legislative Finance PHONE  465-4739
cc: Budget and Management
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THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

FISCAL NOTE

REQUEST
Bill/Resolution No. S. B. 370 and H. B. 648 .
Title An Act Relating to Fire Prevention .
Requested bv ~ Legislative Finance Date 2-6-80

FISCAL DETAIL

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

EXPENDITURES  ~Thousands of Dollars)

FY 79 FY 80 FY 81 FY 82 FY 83 FY 84
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EQUIPMENT
LAND & STRUCTURES

700 — grants, CLAIMS. ETC.

TOTAL - 0 0 0] 0 0 0

FUNDING  (Thousands of Dollars)

GENERAL FUND
FEDERAL FUNDS

OTHER (Specify)

POSITIONS

FULL TIME
PART TIME
TEMPORARY

ANALYSIS (See Fiscal Note Preparation Instructions, Section I11l)

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

and Economic Development.
IV. DATE 2/5/80 PREPARED BY LaDonna Brown

AGENCY Local Government Assistance Division
Original: Legislative Finance PHONE 465-4739

CC:

Budget and Management
Prime Sponsor (First Legislator Named)
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BILL ANALYSIS
ASSIGNMENT DATE 2-1-80

DEPARTMENT SPONSOR (PRINCIPAL) BILL NO.

Public Safety M alone and Duncan HB 648

DEPARTMENT POSITION

Support

D*?/1S10N DIRECTOR . DATE COMMISSIONER a DATE
Ronald A. Hendrie" 2-13-80 Vwittiam r. nix: 2/14/80
GOVERNOR'S OFFICE USE *
[} POSITION NOTED [} POSITION APPROVED [} POSITION DISAPPROVED
BY: DATE:
SUMM ARY

(1) Ild entical to SB 370 introduced 1/31/80

(1) RELATED BILLS (SIMILAR OR CONFLICTING) (2) Department of Commerce & Economic Development

(2) OTHER AGENCIES AFFECTED BY BILL

(@] n. ORGANIZATIONAL SUPPORT FOR BILL (2) b. ORGANIZATIONAL OPPOSITION TO BILL

Alaska Fire Chiefs Association

Alaska State Firefighters Association Unknown

(3) PROGRAM EFFECTS OF BILL

The incentive aspects of the b ill (voluntary or regulated installation of private fire
protection systems) w ill favorably affect fire prevention and protection programs and j
efforts at the state and local levels.

m,-j
(4) FISCAL IMPACT: O NONE [} FISCAL ANALYSIS ATTACHED

(5) AMENDMENTS PROPOSED:

None

(6) COMMENTS:

The provisions in this b ill provide the incentive and means and methods for the installat:
of private fire protection system s in private property which w ill in turn enhance and
support the public fire protection systems and capabilities of communities throughout Alas
Many communities are being faced with providing additional fire protection services and

w ith the costs associated with providing those services. A community fire protection
incentive program <can provide an alternative to the increasing costs of fire protection.

A long term affect of such a program would be in the area of security of a communities
assets, e.g . private fire protection systems protect the economics of the community by
providing security for the businesses that provide the tax base and employment of those

with in the community. Both the direct and indirect socioeconomic impacts, from fire

-would be reduced.



JuaSkS J“ale Jieyidcdure

House of Representatives

Committee on pOUch v
) ) ) State Capitol
Community & Regional Affairs Juneau, Alaska 998ii

Proposed CS for HB 648 relating to fire
protection would include.a definition of
fire protection equipment as follows:

-p. 2 line 13

(c) In (b) of this section, nfire protection
equipment™ means Tfire protection or fire alarm
systems as defined in the current edition

of National Fire Codes published by the National
Fire Protection Association.

Appropriate reference to this definition will
be made as needed throughout the bill.



DEFINITIONS OF FIRE PROTECTION SYSTEMS

Fire protection and fire alarm systems are those systems as
defined in the National Fire Codes, current edition, published
by the National Fire Protection Association.,

These systems include, but are not limited to the following:

Foam Extinguishing systems, High Expansion Foam systems, Carbon
Dioxide systems, Halon 1301 systems, Halon 1211 systems, Dry
Chemical systems, Water Spray Fixed systems, Foam/Water Sprinkler
and Spray systems, Standpipe and Hose systems, Hydraulic
Sprinkler systems, and associated pumps,& tanks as required for

the foregoing systems.

Fire Alarm systems -include, but are not limited to: Central
Station signaling systems, Local Protective signaling systems,
Auxiliary systems, Remote Station signaling systems, Propietary
signaling systems, Automatic Fire Detection systems.
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DEPARTMENT OF NATURAL RESOURCES

10-J9H

omecorm woumsmu FAUTVATEREEN

ANNUAL REPORT ON THE FIRE SUPPRESSION FUND
Prepared for the Alaska State Legislature

While the 1978 fire season was the mildest on record, the
1979 fire season was one of the worst on record for the
State.

In accordance with AS 41.15.240 the following report of
income and expenses of the fire suppression fund is sub—
mitted for the 1979 fire season.

The fund was established at $750,000 by the 1978 Legislature.
During the 1978 fire season $75,955.75 was expended on fire
suppression work. The 1979 Legislature did not appropriate
funds to bring the suppression fund back to its original
level. Due to this fact the sum of $674,044.25 was avail—
able at the start of the 1979 fire season.

The 1979 fire season started with a few inconsequential
fires near Fairbanks and in the Mat-Su Valley. On May 10,
1979 a fire was started within the Delta Barley project, the
agricultural clearing project near Delta Junction. Under
existing weather conditions of high wind and low humidity,
the fire could not be controlled and grew to 2000 acres the
first night. A project fire organization was initiated and
the fire declared controlled on May 19, 1979 at 4200 acres.
By May 25, the fire had been totally demanned. No new
evidence of fire was observed until June 4, 1979.

June 4 was another day of high wind and low humidity. It
has never been satisfactorily determined whether a new fire
start was made or buried fire within the perimeter blew
across and started in unburned fuels. A project fire
organization was again ordered to attempt to control the
fire. Fire control personnel stayed on the fire at various
levels until the summer was ended. The fire made runs on
June 24, July 4 and 1in August.

Late season problems continued to appear from the Delta
Barley Project. During the fall some individuals started
their berm piles with no effort to control fire spread. On
October 16 an individual started his berm piles and under
igeﬁl fire conditions, made a run of six miles during the
night.



The accompanying fire statistics indicate that state fire
fighters were suppressing other fires through the area of
state responsibility at the same time the Delta Barley fire
was being fought.

To i1llustrate some of the major costs, the following items
of expenditures are given. These are firm figures only
through August but are indicative of the ration of major
cost items on any project fire.

Class of Expenditure Costs

Emergency Firefighter wages $1,091,572.36
Helicopter charter 305,259.88
Tractor rental 470,046.16
Other vehicle rental 190,714.06

These costs, along with the accompanying attachments indicate
the Fires Suppression Fund must be better aligned with state
fire responsibility. BLM predicts that by 1985 Alaska will
have its full entitlement of land. Along with the land, the
State"s fire workload will increase many times over. By

1985 it i1s estimated 75 million acres of state land will be
under fire protection.

Future Demands

Land will be transferred at the rate of 10-15 million acres
per year; and will result in the State having 75% of the
total fire cost on state lands by 1985. Total statewide
fire cost in 1979 dollars is $20,000,000 per year, therefore
state funds must be able to support expenditures of $14-15
million per year, with about $5 million of this in project
fire costs.

Attachment A: Fire Cause - State Responsibility Lands

Attachment B: Projected Fire Occurrance Through 1985

Attachment C: Problem Fire Identification State Lands
Through 1985

Attachment D: Statewide Fires by Cause - State and Federal
Lands

Attachment E: Fire Suppression Funds - Receipts and Expenditures
Calendar Year 1979



STATE RESPONSIBILITY

1979 FIRE SEASON

FIRES
CAUSE DISTRICT
NO. %
LIGHTNING NCD 22 7.8
SCD 1 0.4
MAN CAUSED NCD 127 44 .8
SCD 133 47.0

SUB-TOTAL 283

1978 FIRE SEASON

FIRES
CAUSE DISTRICT

NO. %
LIGHTNING NCD 3 2.0
SCD 1 0.6
MAN CAUSED NCD 36 23.5
SCD 1131 73.9

SUB-TOTAL 153

JANUARY 22, 1980

LANDS
ACRES
NO. %
458 1.1
9 0.0
41,697 98.1
336 0.8
42,500
ACRES
NO. %
2 0.3
-0- 0.0
61 10.7
SDS;- 89.0
572

1, INCLUDES 2 FIRES IN SE & 100 ACRES

Attachment A



PROJECTED* FIRE OCCURRENCE THRU 1985

Lightning Man-Caused False Alarnm
Total % Average

No. % No. 7 No, %
State Responsible Land 681 50 1,144 85 338 75 2,163 69% 432.6
Fed. Responsible Land 659 50 195 15 107 25 961 31% 192.2
Total (5 Years) 1,340 1,339 445 3,124
Annual Average 248 267,8 625

*Based on 1972 - 1976 Fire History

Lands transferred to the State at 14 million acres per year.



PROBLEM FIRE* IDENTIFICATION
STATE LANDS PROJECTED TO 1985

Problem Fires Percent Total Fires

No. Cost No. Cost No. Cost
State 62 $7,405,039 33 44 2163 $9,527,000
Federal 127 9,512,014 67 56 961 12,126,000
Total 189 16,917,051 3124 21,653,000
Average 37.8 $3,383,006 625 $4,330,000

*Problem Fire: Fires over 300 Acres and fires costing over $100,000
Based on Fire Histroy, 1972 to 1976 (r years)
Problem Fires accounted for 78% of the total suppression cost.

Dollar costs are actual expenditures, not adjusted for inflation.



JANUARY 22, 1980
1979 FIRE SEASON

NO. OF FIRES BY CAUSE

STATE RESPONSIBILITY LANDS

FIRES ACRES
CAUSE DISTRICT

NO. % NO. %

LIGHTNING NCD 22 3.6 458 0.1
SCD 1 0.2 9 0.0

MAN CAUSED NCD 127 20.7 41,697 9.6
SCD 133 21.5 336 0.1

SUB TOTAL 283 46.0 42,500 9.8

FEDERAL RESPONSIBILITY LANDS

FIRES ACRES
CAUSE DISTRICT NO. % NO. %
LIGHTNING FAIRBANKS 164 26.7 384,534 89.2
ANCHORAGE 24 3.9 787 0.2
MAN CAUSED FAIRBANKS 74 12.0 2,249 0.5
ANCHORAGE 70 11.4 1,444 0.3
SUB TOTAL 332 54.0 389,014 90.2
STATEWIDE
TOTAL 615 431,514 1

Attachment D



JANUARY 22, 1980
1979 FIRE SEASON

NO. OF FIRES BY CAUSE

STATE RESPONSIBILITY LANDS

FIRES ACRES
CAUSE DISTRICT

NO. % NO. %

LIGHTNING NCD 22 3.6 458 0.1
SCD 1 0.2 9 0.0

MAN CAUSED NCD 127 20.7 41,697 9.6
SCD 133 21.5 336 0.1

SUB TOTAL 283 46.0 42,500 9.8

FEDERAL RESPONSIBILITY LANDS

FIRES ACRES

CAUSE DISTRICT NO. % NO. %

LIGHTNING FAIRBANKS 164 26.7 384,534 89.2

ANCHORAGE 24 3.9 787 0.2
MAN CAUSED FAIRBANKS 74 12.0 2,249 0.5
ANCHORAGE 70 11.4 1,444 0.3
SUB TOTAL 332 54.0 389,014 90.2
STATEWIDE
TOTAL 615 431,514

Attachment D



FIRE SUPPRESSION

RECEIPTS AND EXPENDITURES FOR CALENDAR YEAR 1979

RECEIPTS

January 1, 1979 Fire Suppression Fund
June 5, 1979 Revised Program

June 3, 1979 Governor®"s Disaster
August 7, 1979 Debt Service Lapse

August 7> 1979 Agricultural Loan

Fund

Fund

EXPENDITURES G)

January - June 1979
(attachment 1 minus 2)
July - December 1979
(attachment 3)
January - June 1979
(attachment 4)
July - December 1979
(attachment 5)

Total Expenditures

Adjustment
(Prior year obligations decrease

December 31, 1979 Balance

«<This balance 1is the total

(¢D) See attachments numbers

of prior year and current year

1 thru 5 for

10-42-9-500 10-42-9-505
674.044.25
315,000.00
395,000.00
86,900.00 513,100.00
1,200,000.00
760.944 .25 2,423,100.00
760,856.98
707,429.53

661 ,855.40

1,407,775.11

1,468,286.51 2,069,630.51

46,826.72

current and prior year authorizations)

(707,342.26) *306,642-77

(119,417-88 +

line items allocations.

187,224 89)

Attachment



RECOMMENDATIONS

FROM THE

ALASKA FIRE CHIEF®"S ASSOCIATION
ALASKA STATE FIREFIGHTER ASSOCIATION

FOR
ADOPTION OF THE

COMMUNITY FIRE PROTECTION INCENTIVE PROGRAM

Material Prepared By:
Robert R.Shirnberg

Fire Marshal

Nikiski Fire Dept.
Chairman Ad-Hoc Committee
ASF.



The Alaska State Firefighters Association and the
Alaska Fixe Chief"s Association, at their respective
annual meetings 1in October of 1979 1in Petersburg,
Alaska, were presented a program entitled, "Community
Fire Protection Incentive Program".

Both the Alaska State Firefighters Association and

the Alaska Fire Chief"s Association submitted to their
respective memberships a resolution calling for support
in the preparation of program material to enact the
Community Fire Protection Incentive Program during the
1980 session of the Alaska State Legislature. Both
bodies passed unanimously this resolution.

A joint AD-HOC committee was formed, comprised of

members of the ASFA and the AFCA to prepare the necessary
material and to carry out the legislative program presen—
tation.



The State of Alaska has the honor of being Number #1 in many
catagories. We are by far the largest state in the Union.

Our fisheries and resources from the sea are Number 11 1in
value. Our resources on oil and gas production are approach—
ing Number 11. Our mineral potential is the greatest of all
states.

Qur state also has the dubious honor of being Number 11 by
some margin in the loss of life per capita by fire and the
property dollar loss per capita. It appears that the growth

of our state is assured with projections of ship building
facilities, processing and support facilities for a bottom
fishing industry, oil and gas production with related petro—
chemical 1industrial plants, mineral development, etc. With
the population and constructions that will come with this
growth and with our present methods of providing fire pro—
tection, we will retain the dubious .-honor of being Number #1
in per capita loss of life and property damage as a result of
fire.

We 1in the fire service recognize that a new approach in pro—
viding for both public and private fire protection needs must
be developed. We recognize that the Community Fire Protection
Incentive Program does offer the method to redirect fire pro—
tection systems and combine the best features of both public
and private fire protection in a manner that will improve and
better the community against the ravages of fire. It provides
a method whereby the costs for public fire protection can be
controlled as the community expands and grows.

The Community Fire Protection Incentive Program provides a
method whereby the private property owner and businessman will
have the incentive and support necessary zo provide for the
installation of private fire protection systems in their prop—
erty. This 1incentive is created through a three-part program
as follows:

This loan provide loans to ty owner
and busi an interest r that/w"i
Create ive to/install ppiVate re
such ulic sprankler sysrems.
of the loan wiy/be such/that ect insurance

received/for the/installation of inkier /system
will*be calculated in/the repayment e. It is/the intent
that the peo”erty”ptfner will/fealize dollar return on

the installation of the spr~fnkler system. An example would be



that if therr*t in._&tifanc£”aving was-"$6 ,000Marrffually,,”"the loan
terms wpirfTd recprfre a~T”~000 annual payrivueht, respiting inter"-""
net return ttftheof”perty owper of SS*TO00 annually u>tr3Tl the
Ipan has/b”en p~rd off, atxhich me the property®*€wner would
receiy”r"the entire $6, 00GKoenefit.

Tax Incentive

Remove from the property tax rolls the assessed value of the
private fire protection system. There 1is no question of the
roll that the private fire protection has in supporting the
public fire protection system. It is taken into consideration
in the 1.S.0. rating schedule, it has a decided effect on re—
ducing the overall insurance rating of a community®s fire
defenses. It protects the community & tax base. It protects
the jobs and the economy of the community.

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

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

Water Standby Surcharge for Sprinkler Connections

Some water utilities have placed an excessive standby water rate
to property owners that have installed hydraulic sprinkler sys—
tems 1in their property. In many cases these special rates have
eliminated or exceeded any dollar saving the property owner may
have enjoyed because he has installed a sprinkler system.

In some cases the owners of property equipped with sprinkler
systems have shut the sprinkler system down and discontinued

its use and accepted the higher insurance rate because there was
a dollar saving between the water standby rate and the 1increased
insurance premiums.

As can be seen, the excessive water rate charge is a direct
attack on the incentive to install private fire protection
systems.

Therefore, 1t is necessary that special water rates for properties
equipped with sprinkler systems be reduced to a very nominal fee
or eliminated altogether.



This program intent is to provide for the property owners and
businesses the incentive and assistance to install fire pro—
tection systems. The program 1is to be made available to
property owners in all areas of the state of Alaska, from the
larger municipalities to the smaller communities and very
rural areas. To those communities with full-time paid fire
departments to those with volunteer fire departments, and also
those areas without any fire protection at all. The program
makes assistance available to areas that are isolated, such as
remote cannery locations, and a method to provide for fire
protection of such facilities.

With such a program in effect and within a few short years,

we will see a decided reduction in our property fire loss and
loss of life from fire. We will realize a direct saving 1in
the cost of our public fire protection systems. We will be
able to better meet the fire protection needs of our expanding
and growing communities, and be able to control the costs of
this expansion.

Fewer jobs will be lost through catastrophic fires, the economy
better protected, the rax base of the community better assured,
and those public programs that are supported by the tax base
better protected.
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