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struction, and 0.6 for fire resistive construction. Interpola-
tion is used if the type of construction docs not fall into one
of the four categories. o

To the result ohtaincd by application of the formula, a
credit or surcharge is applied for occupancy, a credit for
complete automatic sprinkler protection when provided, and
asurcharge for ex?_osures. o _

The maximum fire flow required is 12,000 ?pln for any
one location. TTie practical reason for this top figure is that
manual fire fighting methods using men with hose streams
and heavy stieam “appliances are not ikely to develop a
larger supply considering the general arrangement of build-
m_lqs and the ava||ab|l|t5{ of hydrants, However, the possj-
bility of a second simulftaneous fire in the largest cities is
considered, for which an allowance of 2,000 to 8,000 ng
additional may be made. This sets a practical maximum Tire
flow demand 0f 20,000 gpm for any city. _

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

Table 11-1B. Fire Flows for Groupsof Dwellings
Exposure Distances Suggeste? Required Fire Flow*
Feet Gallons per minute
|

4% 1 1580000

11 to 30 1.000-1,500

10 or less 1.500-2,000f
) %v ehe wood shingles could contribute to spreading fires,

—

m,
Il the Buildings are continuous use a minimum of 2,500 gpm.

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

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

Roquired Firo Flow Required Firo Flow
Gangrns l\gl(;(r)]r; ouration Gallons  Milion ourat
mPnute ger day hours mﬁ1eurte 83r %Q)S/ H(rﬁrlgn
1000 144 2 4500 048 4
12 . . .
WM
IN BN B
. . 2 . 10.08 1
. 24 2 . 11.62
. §.60 % § 12.98
i % 1 oo 0% 1

There arc fires where quantities of water in excess of the
rRuired tire flow arc used, Water supplies of 50,000 gpm
(1 Greater have been used in fire suplpressmn, but to design
*hicms capable of delivering flows of that ma_?mtude in the
*yerage community for a possible untisunl situation is not
*¥*°d conomic practice.

Source:

National Fire Protection Association;

F.  Adequacy and Reliability of Supply

The adequacy of any gi'  water system cun be dct'r-
mined bP( engineering estimates. The source, including, stor-
age facilities in the distribution system, must be sufficient
to furnish all the water that combined fire and domestic
needs may call for at any one time, Arran_Pe_ment of the
supply works and details 1 the pumping facilities may limit
the adequacy of the suppIY or affect its reliability. The var-
jous components of a water system arc discussed in other
chapters of this Section. _

In a “pumping” system, a common arrangement IS to
have one Set of pumps$ that tzkes suction from wells or from
a river, lake, or other body of water. |f the water does not
have to be filtered, the pumps may discharge directly into
the distribution system. Where filtration is” necessary, the
Pumps take suction from the primary soutcc and discharge
he water into settling reservoirs anc filter beds. After pro-
cessing, the water flows to clear water reservoir? from which
a second set of pumps lakes suction and discharges the
water directly into the water main system. UnfortunatelY,
failure of any part of the equipment may put the su?py
works out of commission. This 'is usually taken care of hy
duplication of units and by arrangement of the plant So as to
facilitate repairs. o

In considering the reliability of the supply works, features
taken_into account include: minimum yield, frequency and
duration of droughts, condition of intakes, earthquakes
floods, forest fires, ice formations, silting up or shif mg of
river channels, and absence of watchmen where needed or
the possibility of physical injury to them. Reliability is also
affected by reservoirs out of service for cleaning and inter-
dependence of Ba[ts of waterworks. The condition, arrange-
ment, and relianility of individual units of plant equipment
such as Pumps, engines, generators, electric motors, fue
supplfy, electric transmission facilities and similar items arc
also factors. Pum mgi_ 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 01 mains and distributors so that water may be
supplied to them from more than one direction, “arc
measures that can assure confinuous operation. The im-
Pﬁ)rtance of duplicate facilities is shown by the frequency of

eir use.

G. Future Requirements for Determining Fite Flow

. The amount of water needed to contro| and extinguish n
fire in a given I5)_roperty cannot be established currently in
P_rems_e terms, Differences in fire _flghtmﬁ tactics and varia-
ions in conditions which may exist at the tine of a fire, as
compared with the conditions existing when fire flow re-
quirements were established, arc variables that cannot be
adequately measured at the present time, Better frc ex-
Penence data basis should make it possible lo tailor fire
lows more specifically to conditions that might be expected
at the time of a lire. Better analysis may indicate a need to
increase fire flow beyond what’is preséntly required, or it
muy result in_a water system design based” upon a balance
between the risk involved r.nd the economics of ir ..intaiiting
the water system.

Tlie Role of Codes mill Ordinances

_ Fire prevention_codes can effectively limit hazards and
ignition sources within buildings which In turn will not onlx
help to limit the number of tires, but the size of fires throug

Fire Protection Handbook,

pp. 11-2 through 11-6 14th edition 1976
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the control of combustibles in a fire area. A good building
code further reduces the chance for a serious fire by re-
quiring construction materials and buiidirig assemblies
which"will contain a developing fire to a ?lven area. These
two factors atone 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 s<tuations.

The Role of Fire Detection and Extinguishing Systems

The increased use of automatic extmgmshmlg systems,
whether the)( use water or some other agent, will"affect the
quantities of water required. Howr.vcr, until more wide-
spread use is made of early warning s; terns and automatic
extlntgmshlng systems, it will no'. |:e_possible to equate the
effect of these systems to requgred lire flow.. Consideration
IS now |g_lven in"the 1SO Guld" for Determination of Re-
quired Fire Flow for_the presence of automatic sprinklers.

Water supply requirements arc just one factor in a com-
plex system that in total detc.mines what the ﬁotentlal for
a fire 15, how extensive the fire will be, and the measures
needed to suppress it. Research wilt someday e(iuate all
these factors and permit establishing fire flows on the basis
of sound, thoroughly researched, and documented prin-

ciples.
P Sl Units

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

It = 305m
Lpsi = 6894.757 Pa
Logpm = 3.785 litrcs/nvn
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HOW THE 1SO ESTIMATES FIRE-FLOW REQUIREMENTS

Insurarce Services Office

Guide for Determination Of Required Fire Flow

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

area may be. determined by the formula:

0.5
F =18 C (A
where
F = the required fire flow in gpm
C = coefficient related to the type of construction
C = 1.5 for wood frame construction
= 1.0 for ordinary construction
= 0.8 for noncombustible construction
= 0.6 for fire-resistive construction
Note: For types of construction that do not fall
within the categories given, use a coefficient
reflecting the differences. Such coefficients
shall not be greater than 1.5 nor less than 0.6
and may be determined by interpolation.
A = the total floor area (including all stories, but ex—

cluding basements) in the building being considered. For
fire-resistive buildings consider the 6 largest successive
floor areas if the vertical openings are unprotected; if
the vertical openings are properly protected, consider
only the 3 largest successive floor areas.

The fire flow as determined by the above shall not exceed
8,000 gpm for wood frame construction

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



Tl

8.000 gpm for ordinary constructior

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 excped 6,000 gpm.

The fire flow shall not be less than 500 gpm.

For 1-family ai.d small 2-family dwellings not exceeding 2 stories

in height see note. 10.

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

in the Appendix.

The fire flow shall not be less than 500 gpm.

3. The value obtained in No. 2 above may be reduced by up
to 25% credit for complete automatic sprinkler protection. For
building of fire-resistive or noncombustiblf 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 1is

Source: Insurance Services Office, Guide for Determination of
Required Fire Flow, New York, June 1972.
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judged to reduce the prokability 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 3hould

be added for structures exposed within 150 feet by the fiie 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 possiole spread of fire.

The ch .rge for any one side generally should not exceed the

following limits for the separations shown:

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

101-150 5

The total percentage surcharge shall be the sum of the

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

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

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



credit (if any) determined in No. 3 above and increased by the

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

The fire flow shall not exceed 12,000 gpm nor be less than

500 gpm.

Note Is

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, petroleunm
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.

Farty Walls: Normally an unpierced party (common)
wall may warrant up 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, an occupancy surcharge may be warranted.
However, 1if 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 1l-story
building and an occupancy credit may be warranted.

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

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

Any noncombustible building is considered to
warrant an 0.8 coefficient.

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



Note 10: Dwellings: For groupings of 1-family and small 2-
family dwellings not exceeding 2 stories 1in 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 1001 50C gpm
31-100" 750-1000
11-30" 1000-1500
10" or less 1500-2000%*

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

Also consider Note 8.

OQutline of Procedure

A. Determine the type of construction.

B. Determine the ground floor area.

C. Determine the height in stories.

D. Using tables 1in Appendix, determine required fire flow

to the nearest 250 gpm.

E. Determine the credit or surcharge for occupancy and
apply tothe value obtained in D 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 the answer obtained in E, subtract the value obtained
in F and add the value obtained 1in G.

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

111-10



Round off the final answer to the nearest 250 gpm if less

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

gpm.
Use of Tables (Steps A, B, C, D)
The tables use the GROUND AREA of the building and the
height of the building in stories. Using the table corresponding

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

EXAMPLES:

a. Given: A 3-story building of ordinary construction of
7300 square feet (ground area). Using the table C =
1.0, in the 3-story column, 7300 square feet falls
between 7100 and 8500 square feet and the corresponding
fire flow 1is 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 are 0 for a total ground area of 17,000
square feet. Determine the total floor area which
equals 3 (7300) + 5 (9700) = 70,400 square feet. Using
the table C = 1.0, under the one story column for
70,400 square feet the corresponding fire flow Is 4750

gpm.

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

Determine the total floor area for each type of construc—

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

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



Source:

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 ohe-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 gpnm.
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 gpnm. In
this case, the fire flow will be 31% (7250) + 69%
(4750) = 2250 + 5530 gpm or, to the nearest 250 gpm, =
5500 gpm.

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 fire flow would be determined by proportioning
as in "c" above. This would result in a required fire
flow of 7460 gpm, or 7500 gpm. However, it is to be
noted that the total area of the 2-story building alone
results in a fire flow of 8,000 gpm and, of course, the
logical answer would be 8,000 gpm. Any time the total
area results in the use of an upper limit for fire
flow, the possibility of a portion of the fire area
justifying the upper limit must be investigated.

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

flow is 6,000 gpm.

Given: A normal 1-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 gpnm,
or 6500 gpm. However, since these are normal 1l-story
buildings the maximum fire flow is 6,000 gpm.

Insurance Services Office, Guide for Determination of
Required Fire Flow* New York, June 1972.
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NFPA Mo. 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 1in 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 procesring, 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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insurance Grading Schedule

. The "Grading Schedule for Municipal Fire Protection™
is published and copyrighted by the Insurance Services
Office.* The schedule provides a yardstick for 1SO insurance
grading engineers in classifying” municipalities with refer-
ence |0 their fire defenses and physical conditions. Gradings
obtained under the schedule arc used throughout the Unitéd
Slates in establishing base rates for fire insurance purposes.
A similar schedule 1s used in Canada by the Insurers” Ad-
visory Or%amzatmn to evaluate municipal fire defenses in
that country. _ o

The Insurance Grading Schedule originally was developed
by the Natjonal Board of Fire Underwritefs and was con-
tinued by its successor, the American Insurance Associa-
tion, prior to the orga™'tation of 1SO. It has had a pro-
found influence upon the level of municipal fire protection
Prov;ded in many communities. While ISO never assumes
0 dictate the level of fire protection services provided by a
mummp_ahty, 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 planmng improvements in their services. It I1s generally
appreciated that removal of deficiencies can result in a more
favorable fire insurance classification which has certain
economic rewards as well as a general sa.'faction that the
community is providing its citizcno with an improved level
of service, or is holding a favorable classification where
already obtained. While' from time to time communities
may want to emplog independent_consultants to evaluate
thelr fire department?] water supplies, and building regula-
tions, the fact is that o 'er the past sixty odd years under-
writers' surveys have provided a uniform measurement of
municipal fir¢ defenses mvolvm% many millions of dollars
of engineering time and talent at no cost tu the local com-
munifies 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, o

The Municipal Grading Schedule is s_ubge_ct to chan%e
with the state of the art and references in this text arc 1o
the 1974 edition. With the organization of I1SO, application
of the Grading Schedule has tended to be more "uniform
throughout thé country. Under NBFU and AIA the larger
communities, ggenerally those over 40,000 population, were
surveyed direc IP]/, by teams of engineers from the national
orgariization while” smaller communities generally were
graded by state or regional rating associations sonic of which
used their own systéms of grading municipal lire defenses.
Most of the letter now have heen Consolidated into regional
ISO offices insofar.as municipal surveys arc concerned al-
though state associations have essential functions in filing
rates and performing other duties as may be required by

aw

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

* Available from Insurance Services Ollicc, 160 Water St., New
York, N.Y. 10038.
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Table 9-6B. Relative Cla?.s.as Determined by

Points of Deficiency
Points of Deficiency Relative Class of Municipality

Eiergtond
Third

D ~CO0oroOrO——

' A ninth class municipality is one (a) receiving 4.001 to 4.500
points of deficiency or (b) receiving loss than 4.001 points but having
no recognizod water supply.

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

points are divided into 10 classes, and every 500 points
eliminated places the community in'a more favorable class.
Table 9-6B shows the relative class as determined by points
of deficiency. However, a ninth class municipality 'nuy 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 ma¥ be one recen_nng
over 4,500 points_of deficiency, or without a recognlze
water supPIy, or with a water supply but no fire department,
or without a water supply with afire department gradlnq
over 1,755 points, or no fire Protecnon atall. In many rura
areas there are subclasses ot Class 9 recognizing thé value
of properly organized and equipped ruralfire departments
serva communities without a reco%nlzed water supply.
Such fire departments arc required to have stipulated water
tanker capacity as well as pumping_engines.

The 5,000 possible deficiency points are divided between
4 main subject areas or featlres. Water suggly and fire
department "each account for a possible 1,950 “points, or
19" percent. Fire service communications account for
another 450 points, or 9 percent, Fire safety control, includ-
ing fire prevention and bqumH regulations, counts for 650
i)omts or 11 percent. Where there'is a divergence of more
hnn 500 points between water supply and the fire depart-
ment, additional deficiency points may he assessed on' the
grounds that a good water supply_re%ulres an adequate fire
epartment to apply it in fire “fighting, and a good fire
department without ‘an adequate water suL)ply Is [ess effec-
tive, If either of these essentials is lacking, up to 900
additional deficiency points may be churged.

Water Supply

It is important to understand that a principal basis for the
Gradm? Schedule's evaluation of fire protection is the
ability to provide needed "fire flow" of water measured in
gpm. In years past schedule requirements were based largely
Upon. population protected which, while having some
vnlidity, was not entirely equitable because some of the
smaller communities may contain properties with serious
fire potentials that could  require large flows of water,
whereas a larger community might not require as much
water to control its fires. An’example might he a very large
unsprinklcred shopFL])mg complex iu a suburban residential
community. In both water supply and fire department ser-
w%e,d r|e||a ility factors get considerable attention in the
schedule

Source:

_ Required fire flow i« the rate of flow needed for fire flpht,
ing to confine a major fire_to the buildings within a block
or group. The determination of this flow depends upon
construction, occuPancy, size of buildings, and cxposur*
hazards. Required flow ‘is determined for each section of |
municipality and may vary from a minimum of 500 gpm
10 a maximum of 12,000 gpm for a single fire. Where con-
sideration must be given to simultaneous fires, an additional,
2,000 t0.8,000 %pm is required. Actual flow tests are made in
each section of the municipality and the results obtained are
compared with the flow required in each neighborhood to
deal with the hazards found. o
For purposes of tgrad!ng_under the standard, a “ basic fire
flow” is used which is indicative of the guantities of water
needed for handling fires in important districts. Among the
items considered under water supply are: ade_quacy of
supply works; r_e||ab|||(tjy of source of suPpIy; reliability of
pumping capacity and of power. SUFF
arrangement, operation, ang |_Pl|ab||y of system com-
ponents; adequacy and rellabntg_ 0f mains and their
Installation: arrangement of the distribution SP{st_em; dis-
tribution of hydrants and their size, ?/pe, installation, and

y; ‘the condition,

condition; and various miscellaneous factors. ,

A minimum recognized water supply for grading pur-
E)oses must be able to deliver at least 250 |gpm for 2 hours, or
00 gpm for | hour for fire protection plus consumption, of
water at the maximum_daily rate. Any water supply which
cannot meet this requirement is not ‘graded, and the full
1,950 deficiency points arc assigned.

Fire Department

ltems considered under the fir; department include:
pumpers, ladder trucks, distributim of companies and types
of apparatus, pumper capacity, design and condition of
apparatus, number of officers, manning, master and special
stream devices, equipment &'r pumpers and Jadder trucks
(including eIevatm? platfornsg), hose and its condition,
fraining, Tesponse fo alarms fire operations, special pro-
tection"such as firehoats, ard miscellaneous factors.

A" minimum recognized fire department under the
schedule must have a pcrmar. -nt organization under appli-
cable state and local faws, nr. | he ‘headed b}/ one person
responsible for the operation of the department. There
must he sufficient membership to provide a response of a
least 4 members to alarms, with trammg conducted for all
active members. There must be at least one piece of suit-
able fire ap&aratus with housing and maintenance for the
aloparatus. leans must he_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
compames 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 a?ply basic flic 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 lires. o _

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

National Fire Protection Association; Fire Protection Handbook,
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distance for the first due engine company must be not over
|J miles, except that it may he 2 miles in, residential dis-
tricts of 1- and 2-family dweéllings not regumng over 2,000
gpm fire flow, and 4 miles where such awellings have an
average separation of 100 ft or more. For flovs of from
5.000°to 8,500 gpm inclusive, the first due engine should
be within 1 mile, and for flows of 9,000 gpm or more the
distance is £ mile. I

The first due ladder compan¥ should be within 2 miles for
flows of 4,500 gfm or less, bu ma¥_be3 miles for residen-
tial districts of "1- and 2-far ‘ly dwellings and 4 miles where
such dwellings have an average separation of 100 ft or more,
Where there arc less than 5 buildings of a height equal to 3
0r more stories, a Iadder_compang may not be required.
Where required fire flow is from 5,000°to 8,500 8pm, the
first due response distance for ladder trucks is reduced to
14 miles, and where the required flow is 9,000 gpm or more
the first due ladder should be within | mie.

Standard first alarm response is 2 engines and 1 ladder
company for flows not exceeding 8,500"gpm, except that
for tlows of less than 2,000 gpm onIE/ one engine may be
required, and ladder coverage may not he required for flows
of 3500 gpm_or less if there arc’less than 5 buildings of a
height requiring such service. ,

or (lows of 9,000 gpm and above, the first alarm response
should be 3 engines and 2 ladders. Response distances for
the second due engine should be within 4 miles with fire
flows of under 2,000 gpm, within 24 miles for fire flows of
from 2,000 to 4,500 qpm 2 iniles for flows from 5,000 to
6,500 gpm, and 14 miles for flows between 7,000 and 8,500
%pm. Where 3 engines arc required, these should be within

4 miles. Where 2 ladders are required on first alarms,
these should be within 2 miles. _

Maximum multiple alarm response and res,oonse distances
also are specified for the various fire flows. In general, one
engine comgany is recuired for each 1,000 ?pm fire flow
thiough 7,000 gpm. At higher flows, additional engine com-
panies arc required up to 15 for 12,000 gpm. Maximum
multiple alarm response distances for engines vary from
I miles for 3 engines to 5 miles for 15 engines, In general,
the response On"each multiple alarm should duplicate the
first alarm response. o o _

A second ladder company within 24 miles is required for
multiple alarms with fire ﬁows of 5,000 to 6,50 Ppm, a
third ladder company should be within 34 miles for flows of
7,000 to 8,500 gpm,“and on up lo 7 ladders within 5 miles
for 12,000 gﬁm. _ _

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

Under the schedule there should be nt least one reserve
Pumper for every 8 pumpers or major fraction in service,
Aot less than one. This is essential to permit proper
Awtenance. Fully equipped reserve pumpers manned b
Aglinted off-shift or volunteer members arc considere
' CrMS'nB the pumpers in service and mny equal up to
0]* in-service pumper if manned on first alarms, and | an

Source:

in-service pumper if manned on sPecmed multiple al;.ms;
however, credit cannot exceed \ of the required number of
pumpers. Where the requirements for manning reserve
Bumpers have not been met, equipped reserve pumpers may
e credited the same as outside aid. o

Pumpers respo,ndm? on automatic mutual aid within 5
miles of the municipal limits may be credited_not to exceed
\"cf the pumpers required. This credit requires a detailed
mutual aid system with scheduled a_ssqnments and proper
training and ‘communications. Credit allowed may not re-
duce the point charge by more than 75 percent, except that
where there is a central’communications center dispatching
all companies the reduction may he up to 90 percent. Con-
sideration also is given to outside aid available within 15
miles, and depending upon various factors deficiencies may
be reduced by not more than 33 percent for such available
response. Similar credits arc allowed for response of ladder
companies respondlnP on scheduled mutual aid and outside
aid, and for reserve fadders manned by oflf-shift personnel.
However, deficiencies charr};ed for an”inadequate number
of ladder trucks is only half that for pumpers. o

Pumping capacity must be not less than the basic fire
flow, and “additional capacity may be needed. From the
response assignments in the Schedule it appears that 1,000
gpm pumpers arc assumed to he standard, although credit
IS given for smaller capacity Vgutnps and also for available
Pumps on other apparatus.” Where simultaneous fires arc
ikely, the pumper capacity must not be less than the total
flow™ requirements for the simultaneous fires. Pumper
capacity is taken as that demonstrated by test and not
merely” that specified in purchasing contracts. In the
absence ofdproper test data, the credif for pumper capacity
may be reduced.

Fire Department Officers

There must be a chief officer in charge of the department.
For more than 2 companies there must also_be an assistant
or other officer above company rank who is in charge in the
absence of the chief. For over 8 companies there must be
sufficient battalion or district fire chiefs to provide one on
duly for each 8 companies or major fraction thereof. For
less than 12 companies tho assistant chief may serve as a
battalion or district chic." The, preceding is a very. con-
servative re%uwement. Many fire departments, provide a
district fire chief on duty for gach 5 or 6 compinigs in order
to give prompt supervision of fire companies. it fires and to
cover simultaneous alarms. Most fire dcpa-intents with, 5
0r more companies provide a chief officer 0" each duty shift,
although not required under the schedule. ,

There must he a company officer on duty at »!! with
each required engine, hosé, or ladder company. The com-
pany officers arc”credited in the company strength. Two
call’or volunteer officers are considered equivaU.nl to one
full paid officer, up to\ the number of paid officers required.

Manning Standards

Standard manning is 6 men on, dutz for each reguned
engine and ladder company, including the officer and 5 men
for” hose companies where pumps arc not required. Where
companies operate special ‘apparatus, additional mannin
may be needed. Years ago from 5to 7 men were considere
standard manning, deﬁend[n(t;_upon the tyrpe of company
and the hazards of the disfrict served. Today with™ the
%]reater mobility of radio-equipped apparatus and the fact
at serious hazards arc found ;n all parts of the com-
munity and not just in a central district, a uniform manning
is considered desirable. The 6-man standard level of com-
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pan{ manning is a practical requirement bast- 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
manmn%, credit is_given for chiefs' aides who participate in
fire f|rg]h Ing.. Credif also is given for manpower respondin
on other units, such as rescue squads and fire departmen
ambulance crews, to the extent that these assist in fire
fighting, but not to exceed credit of one man per company.
Credit’is gfl_ven_also for the regular response of off-duty or
volunteer Tire fighters. In the schedule, 3 off-duty or volun-
teer members are counted as equal to one paid man on
duty, up to 4 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 resp_onse must be
kelot for both day and mqht alarms to substantiate the actual
value of such manning. 1f proper records are not kept, call
or volunteer response may be taken on the basis of 6 men
on call equalmq one on duty. In many small fire depart-
ments, small outside fires m_a%/ be handled _b}/ 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 thai: present a hazard
to life and propergy.

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_havm? 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 Mmunicipal grading. This would appear to be a small
deficiency as compared with the advantage of immev.ate
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. , o

anpower responding on automatic mutual aid is
credited up to | 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 aPpll_ed
by more than 33 percent. Credit also is given for oft-shift
resBon_se_ based upon past experience when called.

eficiency charges arc determined by comparing the
total required manning of the fire companies bemg graded
with the on-duty strength of these companies as defermined
by the schedule. Any ‘deficiency divided by the number of
companies equals the average deficiency per company. An
average deficiency E)er 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, a fire department
that maintains 5 men on each required engine and ladder
co_mPany_ assisted by rescue squads, ambulance crews, and
chiefs' aides may not_be considered deficient :n manpower
under the standard. Likewise, a fire department that has an
average on-dutY manning of 3 men per required company
plus ,resEJo,nse of off-duty or call men may not be considered
deficient if the record of responsg is satisfactory. Thus, the
manpower requirements arc flexible and reasoriable. Places
tha' should expect poor grading on manpower arc those
with 2- and 3-man  engine companies and [- 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 effec-
lively apply required fire flow when serigus fires occur. On
the other hand, a small community requiring 2 engines and
a ladder and having 6 paid men on duty supplemented bi
good off-shift and call response plus automatic mutual aid
may have a minimum deficiency charge for manning.

Fire Service Communications

_As fire service communications are an essential clement
in the fire defense of any community, the Grading schedute
evaluates the fo lowing: the communications center; the
communications center eqmpment and current supply; fire
alarm boxes; alarm_ circuits and facilities including clrent
supply nl fire stations; material, construction, condition,
and protection of circuits; fire department radio; fire depart-
ment telephone service; conditions adversely affectmg use
and operations of facilities; fire alarm operators; and the
handhn? of alarms. While alarm boxes are notquired in
residential districts, a credit of up to 20 points | given for
such boxes depending upon coverage. .

Determination of “deficiencies under the vrrious com-
munications items are hased upon the degree of compliance
with the intent of applicable provisions of NFPA No._7).
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 t!" 5,000 possible
deficiency points. The one area in which water supply stil
has an ddvantage over the fire department service is the
requirement that without a recognized water system, no
community can have a classification belter than Class 9
Hundreds “of lire departments serving, areas without water
systems are organized to exceed the minimum requirements
for fire (low 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 the attack pumpers, no delay is involved.
Many rural fire dePartments believe that their ability to
apply required fire (low should be recognized because it has
P_rove_n successful in the control of major fires, including
|res|!n communities recognized as having inadequate water
supplies.
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INSURANCE STATISTICS AND INFORMATION
CONCERNING SPRINKLERS AND FIRE PROTECTION



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 1insurance savings will

vary Tfrom 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 1is 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
uilding.
1v-1



PART V

STATI1ISTI1CS

SPRINKLER WATER CONSUMPTION CHARACTERISTICS



<>y — <S>y <>

Source:

WATER DISCHARGE
i-r— RATE OF STANDARD
:AUTOMATIC sprinkler:

Fi(T;. }4-36. Water discharge rate of standard automatic
sprinkler.
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WATER SUPPLIES FOR SPRINKLER SYSTEMS

It is vital that every itomatic sprinkler system have a
water supply of adequute 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 s¥§tems may be supplied with water fro u 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 sm&;_le water supply would seem to be all that
IS necessary for satisfactory protection. However, that single
supply may at times_be témporarily out of service; it may
be disabled at the time of a fire or before a fire is com-
gletely extinguished; or the pressure or the capacity may be
elow normal during an emergency. Therefore, a secondary
supply may be necessary, depending on the strength and
reliability of the primary supply, the'value and importance
of the proRerty, the area, height and construction of the

buil,dinq the dccupancy, and the outside exposures. Oc-
cas|ona|P{, three supplies .arc needed, especially where
neither the primary nor a single secondary supply is judged

wholly satisfactory or reliable.

Connections to Public Water Works Systems

A connection from a reliable public water works, system
of adequate capacity and pressure is the preferred smgle or
primary supply for automatic sprinkler sgstems. In deter-
mining’its adequacy, consideration has to be given not only
to :he'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, durlng
heavy demand on the system, or during impairment cause
by flood or by winter conditions. ,

The size and arrangement of street mains and feeders
from Fubllc water surnlies arc also important. Connections
from large mains feu two ways or from two mains on a
gridiron “system may provide “an excellent supply. Street
main* less than 6 in."in diameter arc_usually inadequate and
unreliable, I'ccds from dead-end mains are’also undesirable.

Water meters, if required b}/ the water supply authon%
%hhouldzk))e of types approved for fire service (see Sec. 11,

ap. 2).

Flow "and pressure tests under varying conditions of
demand arc generally necessary to determine the amount of
public wateravailable for fire protection. The gro(?er method
of making such tests is described in Section 13, Chapter 5.

Cross-connections Between Public nnrl Private Supplies

Where a secondary supply is needed to supplement the
public water supply,J)ubllc and private supplies can be con-
nected so as to féed into a smgle fire protection system.
These systems arc commonly reterred to as being *
connected." . _ .

In some localities, cross-connections may be prohibited
hy h%alth av}thonhes. . _

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

Cross-

Source:

National Fire Protection Association;

bility of public health being endanq_ered by water of ques-
tionable potability entering the public systém.

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

Gravity Tanks

Gravity tanks of adequate capacity and elevation make a
good primary suPpIy and may Dbe ‘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. s 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, and fire department connections.

Fire Pumps

A fire pumP_ havm? 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 pressuré than would otherwise be available. ™

. For details of power sources, pump construction, installa-
tion, and methods of control and operation, NFPA No. 20
Standard for Centrifugal Fire Pumps, should be consulted
(see also Se<t 11, Chap; 3 0f thiS Handbook). ,

Manually controlled pumps may be use(i if the primary
water supply will last Tong 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 lire 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
*t..rsuction under g positive head to avoid the deiays and
uncertainties of priming.

Under favornl-1 circumstances of moderate property
values and halai , dependable power, and a dependable
suction supply under a head, an elect_r|ca||¥ 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 centnfu?al
pumps must be arranged to prevent frequent repeated
starting of the motor, either by initiating continuous run-
ning until stopped manually, or b;r a timing device that will
stop the motor automatically only after a predetermined
period of operation.

Fire Protection Handbook,
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water Applies for sprinkler systems

Pressure Tanks

Pressure tanks have several possible uses in automatic
sprinkler protection. An |m80rtant 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
supplied b¥ a Pubho or private source but where the pres-
sure is not surficient to serve a sprinkler system directly,
ihe pressure tank gives a good star mg_Pressure for the first
sprinklers that operate; the flow from™it may be used while
E)hrgsgtﬁe pumps start automatically to increase the supply

In tall bundm(t;s where the public water ﬁ_ressure IS too low
for effective water distribution from the highest sprinklers,
pressure tanks may be used to s_upPIy such s?rmklers during
lhe time required_ for a public tire department to begin
su%plymg water thiough fire department connections.

ach proposed use of pressure tanks calls for special
consideration and analysis of water capacity, location, and
_arran?er_nent_of the connection to the sprinkler system. Each
installation is usually required to have specific approval.
Details on the consfruction, installation, and maintenance
of pressure tanks arc ?wen in_the NFPA Water Tank
Standard (sec also See. 11, Chap. 3 of this Hanavook).

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 af 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 eases, a
connectiori through which the public fire department can
pum_P water info the sprinkler system provides an important
auxiliary supply. Fire department connections are therefore
astandard part'of sprinkler systems.

Fire department connections should be of approved t}/pe,
readily accessible, and properly marked. Each connection
should_he fitted with a check valve, but not with a ga_te
valve. There should be a proper drain, and an approved Qrip

e S A S B <
uu o(\{vs pi&al lamese cgﬁ\'ﬁact?onﬁ 1%r sg |rn er ﬁgsems
i n§ standpipes. A chec

valve allows the use of a single hose

Source:

device between the check valve and the outside hose
coupling. Figures 14-4A and 14-4D 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 prlnk[er Standard. _

Where a sprinkler system has a single riser, the lire
department connection “should be attached to the system
side of the controlling gate valve for a wet system; and
between the dry-pipc vp.ivc and the gate valve for a dry sys-
tem. This makes it possible to pump water into the systém
even if the gate valve isclosed. = ,

If there ‘arc two rr more sprinkler system risers con-
nected to a pub’ic mat,., each system must have,its own lire
department connection. If moré than one riser is connected
to ayard 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 fXard system to prevent backflow
and Joss of water supplied through the fire department con-
nection. If ong riser is shut off; the fire department con-
nection can still suppl;F_ all other risers.

In_an emergency, a fire department can pump water from
public thrants or other sources of water into a 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 gutc valve that
can be closed.

B. Water Supply Requirements

The water supPIy needed for sprinkler systems r res
questions that defy specific answers except with sprinkler
systems where it is"planned that all sprinklers in the fire area
will discharge water. Such systems,include deluge and water
spray systems utilizing open sprinklers wheré the design
must provide water supply for all the sprinklers in any lire
area, systems employm% closed automatic sprinklers in
hazard ms areas where the simultaneous operation of all
sprinklers is usually assumed, and multiple ‘open sprinkler
systems in a single Tite area where one or more systems can
he expected to operate, With such sprinkler systems (largely
used for SEECIHI hazard situations) the water supply requiré-
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, how-

National Fire Protection Association; Fire Protection Handbook,
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ever, is not so definite. |f 1 water source that could su,oply
all the sprinklers is available, there would be no problem,
but sucli a water supplyr 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 ex(Pected to operate, but this depends on so many
variables and uncertain factors that no exact mathematical
solution is Bossmle._ _

The NFPA Sprinkler Tables show that in 93 percent of
all fires in sprinklered buildings, twenty or less sprinklers
opened. Experience shows that with adéquate 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 suppIY requirement for any par-

ticular sprinkler system lies mainly in exPerlenced engineer-
ing judgment, based on consideration of the factors for or
aﬁamst sprinkler control. Where the coolln% 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
sBrmkIer system may fail. Where all conditions arc favor-
anle, the control of fire should be accomplished by the
operation of only a small number of sprinklers. As’con-
ditions vary, however, with different classes of occupancy,
areas, and” types of. bundln%s, the number of sprinklers
expected to operate in orde. to control a fire may range up
to possibly the total number in the area, and the water
supply{ should be provided a_ccordmgl%. (See Fig. 14-1D for
cumulative data for the various numbers of sprinklers op-
erating in fires.)

C. Influence of Varimf\ls Fgctors on Water Supply
ee

The primary factors affecting the number of sprinklers
which might open in a fire, and therefore to be considered
m dfet”erm_lnatlon of the water supply requirement, include

e following: _ _

Hazard o% Occupancy, Including Flash Fire Hazard and
Potential Rate of Heat Liberation: This is the most impor-
tant factor, and one involving eéperlenced judgment to
evaluate. Where the flash fire hazard is present, it Is usually
necessary to pro .Jc water sufficient for the operation of
all th,e_s?rlnklers .any irdividual fire area. _

Initial Water Pressure: At a pressure of 15 psi, n stan-
dard s%)rmkler will discharge about 22 gpm, or an average

0.17 gal per sq ft per min on an aréa of 130 sq ft. At
30 psi, the |scharﬁe IS 33 gpm; at 50 psi, 41 gpm, and at
higher pressures the discharge is correspondingly (I;reater,
also with a greater area of Coverage. With n greater dis-
charge and greater area of coverage, there is a better chance
of fife contfol with a small number of sPrmkIers, and less
n]ged fo&llarge volumes of water to supply a large number
of sprinklers.

bstrugtions to Distribution of Water from Sprinklers
such as HI%;PHed Stocks. Rale Tiering, Pallets, Hacks, and
Shelving: ‘With obstruction, there is less likelihood that
fire will”be controlled in its initial stages, and a greater
chance of opening a large number of sprinklers needing
large wutcr supplies. . S

igh _Ceﬂmg]s and Draft Conditions; With ceilings of un-
usual”height, fhere is greater chance that drafts will carry
heat away from the sprinklers immediately over a fire,
result_lngz not only in delay in the application of water hut
also_in the opening of sprinklers remote from the é)lace of
origin of the fire. More water is usually needed under such

Source:

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 desqned on the assumption
that fire ‘will he Controlled on the Tloor of origin. Where
there are unprotected openln%s up which heat and fire may
spread, it may be expected that more sprinklers will oP_en
particularly in the case of a fire orggmatm near the ver ical
opening. In case of high compustibility, the interconnected
floors may need to be considered as one_fire area. This
means more water and larger pipe sizes in risers and supply

main.
~Wet or Dry System: Owing to the delay due to exhausting
air from dry-ﬂlpe systems, more erlnklers 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 Geiling Construction: These
influencé water demand, including stich factors as curtain
boards, or beams affordmg, curtain board effects to retard
fire spread, and the possibility that lire may spread under
?hcomﬁustlble ceiling out of"reach of sprinklers or bum

rough.

Exgent of Coreraga and Exposures: Any fire in an un-
sprinklcrcd space extending fo an area ‘with automatic
sprinklers places an abnormal demand on the sPrmkIer 5ys-
tem, and re(?uwes increased water supplies for clfcctive
functioning of the system. _ o

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 are, however, certain general statements o, . this
subject that may be made. One IS that any situation may be
effectively protécted with much less water where the water
is applied automatically rather than manuaIIY. Another is
that 1t is %ood practicé to provide more water, at highCi

ressure, than will probably be needed to extinguish any fire.

ose streams may be used to supplement sprinklers,” even
when not necessary, and an ample supply of water provides
amargin of safety.” _
_ With a very Iar%e fire area of low to moderate hazard it
IS not reasonable o expect to supply all 5|or|nklers simul-
tancously. Actually, the , t sizes are not large enough to
do so, except where verP/ ligh supply pressures can produce
a hqh discharge rate from’ sprinklers near the source of
sup_p&/ 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
elfective piping pattern calls for sprinkler risers at the center.

The managers of large properties under sprinkler pro-
tection may, by "shopping," secure insurance coverage
Bredl_cated on water supplies that arc "shaded" for economy.

btaining _ the desired coverage does not mean that,
measured in terms of true fire Safety, the P_roperty 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 essentidl.

D. Wnler Supplg R,etkuirements for Pipe Schedule
prinkler 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
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WATER SUPPLIES FOR SPRINKLER SYSTEMS

Possible_ to establish "Guides to Water Supply Requirements
or Sprinkler Sys:cms" using this factor as the primary
consideration with latitude allowed for the contributing

factors.

‘e established "Guide" tables contained in Ihe NFPA
Sprinkler Standard divide hazards of occupancy, for the
purpose of determining water supplies, into several groups
with specified minimum water supplies for each group (see
Table 14-4A). _

_Where fire'pumps contribute tr V' water supply, standard
sizes of pumps should be used = adequate rate of dis-
chargie, as outlined in Sectior. if, Chapter 4. A suction
supply for the pump should prefer_ablsy be Iar(IJe enough for
continuous operation, as outlined in Section I1, Chapter 4.

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

_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 [udﬁ-
ment, but it can serve for all cases qualifying in the Light
Hazard and Ordinary Hazard, Groups 1 and 2, occupancy
classifications which™ constitute the larger percentage of
sprinkler installations, fhe other occupancy classifications
usuall)( involve more complex factors, and therefore require
sped 1consideration.

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-
tid rale of heat liberation is low, areas are usually sub-
divided, and a small number of sprinklers should narmally
control any fire, Under these conditions, 500 ?pm should
generally be sufficient, with an upward range 0 750 gpm
Where conditions arc less favorable.

Ordinary Hazard, Group 1, Occupancies

liie Ordinary Hazard, Group. 1 classification includes oc-
cupancies where liie combustibility of contents is generally
low, such as in gara?es, bakeries, laundries, and canneries,
hut is greater than for the Light Hazard classification. In
this group the water supply requirement may be as low as
700 gpm’ where small areas, noncombustiblC construction,
and «ry limited hazards arc_encountered; it can range up
to 1,000 gpm as these conditions become more adverse.

Ordinary Hazard, Group 2, Occupancies

Ordinary Hazard, Group 2 classification includes oc-

cupancies such as clothing factories, nicrcantilcs, pharma-
ceutical manufacturing, and shoe factories. With this group
the features of combustibility of contents, cciiihg hdights,
and obstruction arc generally unfavorable, separately or
jointly, and as indicated the water supply requirements may
ran%e as high as 1,500 gpm. It will be roted, however, that
an 850 gpm minimum 1S retained for this group and this,
of course, would be applicable only under very favorable
conditions. _
. Water s_upply requirements for the three classes men-
tioned, as in all eases, call for a careful consideration of all
factors concerned, hut the figures given in Table 14-4A arc
of value in placing lower and upper limits for Ihe classes
concerned. While 1t is never advisable lo provide less than
the lower limit indicated, the upper limit will usually he
Millicicnt for all situations within the group classification.

Ordinary Hazard, Group 3, Occupancies

Ordinary Hazard, Group 3, consists of occupancies where
standard sprinkler spacingand pipe schedules arc considered
saUsfac_Iorg but where m :c than ordinary water supplies
are advisable. This group includes certain woodworkers und
other occupancies such as flour and feed mills, paper mills,
piers and wharves, and tire storage.

Tabio 14-4A, GuidetoWaterSupplSyRteeqr#irementsforPipeScheduIeSprinkler
ystems

g e
Cassn‘Pcan n (Seaq\loto 1)
Light Hazaid 15 psi
Oidinory Hazard (Group 1) 15 psi or higher
Ordinary Hazard (Group 2) 15 psi or higher

Ordinary Hazard (Group 3)

Prossirro and (low requirements for sprinklers and hn'.o streams

Acce tnbl? Flow

U
500-750 gpm (Sea Noto 3) 30-80
700-1000 opm G0-30
850-1 GOO npm 00-90

80-120

lo be determined by authority having jurisdiction.

Warehouses

Prcssum and (low loquiromonts for sprinklers and huso streams

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

High-Rise Buildings

Prossuru and How requirements for sprinklers and hose sitcoms

to bo determined by authority having jurisdiction. Also seo

Chapter 8 of NFPA 13.
Pressure and flow requirements for sprinklers and hose streams

Extra Hazard

to Ire determined by authority having jurisdiction.

NOTES:

1. The pressure required nl lire base of lire sprinkler riser(s) is defined ns the residual pressure required at the
elevation of tire highest sprinkler plus tiro pm'sure roquirod lo roach this olnvation.

2. Tho lower liguro is lire minimum How including hose streams ordinarily acceptable (or pipe schedule sprinkler
systems Tho hiQhor (low should normally sullico (or all cases undoi each group.

3. The requirement may bo reduced to 250 gpm it building urea is limited by size or eonrportmoninlion or it

building (including root) is noncombiisrible '.onstruction,

4. The lower duration liguro is ordinarily acceptable where romolo station water-(low alarm survicn or equivalent
is provided. Tho higher duration liguro should normally sullico lor all eases under coclt group.

Source:
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Extra Hazard Occupancies

Extra Hazard occupancies consist 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 p_|ck|nﬁ and or[])enmg 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
havm% jurisdiction as the only possible answer tc the prob-
lem. T Is in such occupancies that hydraulic calculations are
most often needed to determine water supPhes.

In any treatment of hazards by general groups.of ogcu-
pancy, it must he noted that individual properties differ
markedlr, and thut buildings of tlie same nominal qccu-
Rancy classification may show widely different individual

azards which should be considered ‘in any determination
of water supply.

E. Water Supply Requirements for Hose Stream
Protection

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

In evaluatm_g hose stream requirements, possibilities
should he considered such as the amount of wntcr necessary
for final extinguishment or clean-up operations, or in the
event that sprinklers arc re arding fire spread but are not
fully effective in gaining com rol and extinguishment.

F. Water Supply Requirements for Hydraulically
Designed Sprinkler Systems

A lire protection engineer planning new water supplies or
evaluat_m? existing supplies for sprinkler systems must have
some information regarding the hydraulic bclmvior of
sprinkler piping systems.

Hydraulic Calculations

A hydraulically designed sprinkler system is one in which
I" e sizes are selected on a pressure 10ss basis to provide a
prescribed density (gallons per minute per square foot)
distributed with_a reasonable degree of uniformity over a
specified area.. This permits the “selection of pipe’ sizes in
accordance_with the characteristics of the wa'er supply
available. The stipulated design density and area of ap-
plication will vary with occupancy hazard. _

Tnhic 14-4B is used to determine density, area of sprink-
ler operation, and water supply requirements for liydruu-
||ca||){ designed.  sprinkler * systems. Systems . must _he
calculated to satisfy a single point on the appropriate design
curve, and interior plpm? must he based on this design
point. It is not necessary to meet all points OLL the selected
curve. Total water supply available to the system at the base
of the riser at the residual pressure required hy the de5|9n
must he not less than shown in Table 14-411; thiS total wafer
supply mod not be calculated through the overhead niping.

Source:

tTiz(al)ble 14ﬁéB'W [)tgnsit i Area oF{eSpriirgkI%rmOSpefra-
q—’ly(fraulical?y emgrPé)AySprm ITler g@/stems !

Minimum Water Sup- .lies

Combined Duration
Hazard Sprinklers Insida Er 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 *60-120

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

0.05 0.10 0.15 0.20
DENSITY--GPM/SQ FT

NOTES:

For dry systems incrnnso oron of sprinkler operation by 30 pcoint

tor coriit-iisliblu construction with v/ut nr <Ity systems the minimum
rinia ol opplttnliun is 3.000 ] It

tor hazard r.lwnlic.atlon™i other llian those indicated see uppropti.ttu
NI 1"A Standards lor design r.ntorin

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

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

The water allowances for inside hose and for outside
hydrants may he combined and added to Ihe system require-
ment at the system connection to the underground main.
The total water requirement must he calculated through the
unde_r%round main to the point of supply. _

With_ deluge systems anti water spray s%stems havin
o?en orifices, calculations are essential, (Sec NFPA No. 15.
Standard for Water Spray |-ixcd Systems.) Automatic
sprinkler systems protecting high piled storage situations
require a sgecmc water density for (ire control, &See NFPA
No. 231, Standard for Indoor Storage, and NFPA No.
2.11C, Standard for Rack Storage of "Materials.) Hydrau-
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liciilly calculated systems can. however, he used for all lyj»es
ofoccupancies. , ,
Methods of making How calculations for .sprinkler SYS-
tems arc given in_lhe following: (1) the NM'A Sprinkler
Standard, "(2) NFPA No, 15, Standard for Water Spray
Systems for Fire Protection, (3) “Auftomatic” Sp. nkler
ydraulic Data published by "Automatic” Sprinkler Corp.
of America,{ (4) Factory Mutual Corporation's Handbook
of Industrial Loss Prevention2and (5) an address "Water
Flow Characteristics of Sprinkler Systems” reported in the
Proceedings of the 58th Annual Méeting of the NFPA.3
The design area for the system is the hydraullcaIIK most
remi ¢ are, and usually includes sprinklérs on both sides
ol d<: cross main. Eachi sprinkler in the design area must
disch rgc at a flow rale at least equal to the stipulated
minimum water aPpllcanon rate (density). Begin calcula-
lions at the sprinkler hydraulically farthest from" the supp[Y
connection. With common system configurations this will
be the end sprinkler on the end branch line. The minimum
(7Jper,at|ng pressure for any sprinkler must not be less than
s,

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
j-in. - orifice SR[mkIer ﬂhe codlicicn| varies- 0.78 is used
elsewhere in this Handbook), we Will have a discharge of

177 ?Pm calculated from the formula (% - 29.8 ed\Jp (sec
Sec. I1, Chag. 6), used in calculating flows through orifices
and short tubes. The value for 29.83 ¢d? in this instance is
56, a figure commonly used as the sprinkles™ discharge con-

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

Assuming sprinklers 10 ft apart on branch lines, with the
end section of pipe 1 in. nominal diameter, (he friction loss
* 17,7 gpm flow, with a Hnzen and Williams, formula co-
efficient ‘of 120 (value for black steel pipe) will be 1.0 psi
(sec Fig, 11-6L in Sec. I], Chap. 6 ana change friction loss
vilues in that graph, which urc_based on C * 100, to values
based on C « 120 by multiplying by 0,714).

Second Sprinkler from the End

The total pressure at the second sprinkler will be 10.0 +
10 * 11,0 psi. Of this, velocity pressure based on a flow of
H.7 gpom will be 0.3 psi (see Fig. [I-6A, Sec. 11, Chap. 6).
The normal pressure (pressure ac_tmq perpendicular to the
Pipe wall) acting on the second sprinKler is the total pressure
°f 110 psi less the velocity pressure of 0.3 or 10.7 psi. On all
*Prinklers except the end sprinkler, only normal pressuc is
wmiderc / as acting on the sprinklers.,

The discharge from the second sprinkler, at a pressure of

psi, will be 18.3 ﬁpm. _ _ _

Tho pipe between the second and third sprinkler, dso | in.
d*meter, 10 ft long, a'id with a flow of 17.7 | 183
«0 gpni, will have a friction loss of 3.8 ﬁSI, and a velocity
P«ssurc of 1.2 psi. Total gressu_re at the third sprinkler
*quals 0.7 3.8 + 1.2 0r 15.7 psi,

Oflitr Sprinklers on n Branch Line

Up to this Point, velocity ﬁressure_ has been hased on flow
®*nstrcam from the sprinkler being considered; this has

Source:

National Fire Protection Association;

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

Assume a flow from the third sprinkler of 19.0 gJJm, and
also assume that the pipe between the third and fourth
sprinkler is |i in, Total flow is 36.0 + 19.0 = 55.0 ?p_m.

elocity pressure is 0.9 psi and normal pressure at the third
sprinkler 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 psi and the
new corrected flow is 21.5 gpm. Total flow at the third head
then becomes 36.0 + 215 = 575 ng. The calculating
procedure for the other sprinklers on”the branch line is the
same as for the third _sPrmkIer.

At this point it will b seen that wc have exceeded the
15 psi minimum riser pressure, unless, as is quite ﬁrobable, the
pressure with 57,5 gpm flow is substantially higher than that
with 500 gpm flow. Whether or not the prcssuie with 57.5
gpm flow s higher than 15 psi depends on the characteristics
0f the water supply. However, in any case it apjrears that
with not many more sgrmklers open the pressure at the most
remote| sprinkler will be less than the 10 psi selected in this
example.

Brunch Lines, Cross Mains, Kisers, and Fittings

Cross Main Pressure at tlie Branch Line Connection:
This is the normal pressure at the nearest open sprinkler

increased by the friction loss and t. e \_/elocitY pressure in
the interveriing pipe. I the branch line is fed hrough a tge
e made

and mpple, additional friction loss allowances must b
except that the friction loss in nipples less than 6 in. long
is customarily neglected. . _

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

fter 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 d|schur?c characteristics of a single
orifice and the discharge constant K in the formula Q™
K\Ip cun lie determined, |' being the net pressure where
flows arc taken from lees in ecro?s main. _

Branches on Opposite Sides of a Cross Main: These
brunches may have different numbers of sprinklers open, in
which case 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 the actual
discharge, must be calculated for the higher pressure using
the equation:

Qj /£

Q2 \lr,
in which P2 is taken as the higher pressure, Q] the corre-
sponding increased discharge to be determined, and P, and
0, the pressure and corresponding discharge from the branch

re(kjiring only the lower pressure.
fter ‘the dppropriate Increased discharge has been deter*
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on a system having six sprinklers on each branch line is shown
on the above graph. Below Is the pattern of sprinklers opening
on a side-central feed system. (Factory Mutual System)

mined, the two rates 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 ut the cross main sprinkler, the opened
sprinkler mo»i remote from the cross main is considered
as the end head in the branch line computation, the next
opened is the second, etc., regardless of nonoperating sprink-
lers on thu outer end of the branch.

Cross \lnin Pressures: CrOSS main pressure_s arc C&lCU'
lated by the same procedure as used for sprinklers on a
smgile branch line, except that it is not necessary to use the
tridl anc_error procedure for the third and additional branch
lines si'ice, the effect of change in velocity pressure with
flow; _Bassm% through tees in the cross main is usually
negligiole. The net head producing the flow in successive
branch lines is taken as the normal pressure nt the end
branch line increased by the friction loss in the pipe between
the branches. _ _

liixer Pressure: RISEr pressure is taken as the normal pres-
sure at the nearest flowmg branch increased by the total
friction loss between this branch_and the riser and by the
velocity pressure in the cross main nt the riser connection.

Friction Loss in Fittin-'s; This is generally included in
calculations only when trc fitting involves ‘a change in
direction of flow. An exception f0 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.

Source:

Whcie there are differences in elevation, these must he
allicwed for on the basis that each foot of height represents
?.4%4 psi. In multistory buildings, this may be a substantial
actor,

Feed mains, cros- mains, and branch lines within the
sante system maY be looped or griddcd to divide the total
water flowing to the design area.

Sprinkler System Water-flow Curves

To avoid repetition of laborious com?_utatl_on of water
Rows and pressures when such information is needed in
cases involving standard sprinkler, spray, or open head
systems, it is possible to prepare diagrams or "water-llow
curves” from whicli riser pressures and corresponding total
sprinkler flows may be determingd for different numbers
of opened sPrlnklers. One such series of curves, as developed
by the Factory Mutual Engineering Corporation, and the
P|p|ng arrangement and assumed pattern of opened sprink-
ers isshownin Figure 14-4C.

SI Units

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

1ft2 = 0.0929 m*

lin. =25.400 mm

[ft = 0305m

lpsi = 6.895kPa

[ gpm = 3.785 litrc/min
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PART VI

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

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 reF|stration meters that measure the entire
[

low throughout the line in which theK 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 n check vnlve 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 arc 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. Beychd
the point where the weighted check valve lifts, the bypass
meter registers only a small part of the flow. In many situa-
tions the detecto. checks should give the water works the
assurance desired as to the proper use of water.

|F|gure 11-2BB shows a representative detector check
valve.

Fig. 11-2E1). A detector check valve. Photo shows view from
top of weighted check valve and meter In bypass. Section view
shows clapper in closed position. (The Viking Corporation)

Full Registration Meters

These devices arc of three general tyﬁes, each produced
by a different manufacturer, nnd they have been designed

for small friction loss with large flows and for u main pas-

sageway practically unobstructed when open. The three
types arc: (1) proportional type meters, (2) meters of the
isplacement tYpe In a bypass nnd (3) turbine-type meters.

Proportional Type, llersey Detector Meter, Model FMs
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 arc combined with a disc or compound
meter in a bypass (sec Fig. 11-2CC).

In the Model FM, the smaller flows ﬁass through nnd are
measured by the brpass meter. When the demand for water
reaches, a rale of flow which causes a difference in pressure

National Fire Protection Association;

iig. 1J-2CC. A detector meter
(Hcrsey-Sparling Meter Company)

of 4 psi in the bypass, the automatic check vuve opens and
wowdes a practically free waterway through the main line.

hen water begins to flow through the line in which the
automatic valve has opened, it is slightly retarded by a
restncth orifice placed a little upstream from the auto-
matic valve, and a part of the water is diverted through d
meterm? unit. This diverted flow is a fix'd percentage of
the total flow through the restrlctm% orifice. The metering
unit is calibrated to record the total quantity through the
ling, the sum of the readings of the byFass meter and the
main line metering unit gives the total flow.

Displacement yPe, Neptune Trident Frolectus Meter;
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 Hows the main check
valve opens and gives a free waterway. The opening of the
check valve stops the flow through the disc meter nnd opens
the bypass to the current meter so that the flow through the
open waterway is measured proportionately. The sum of the
readln%s ives the total flow (see F|]g. 11-2DD).
~ Turbo yﬁe, Rockwell W-2000 Turbo Mater; This meter
is based on the turbine principle of measurement. The meter
is composed of two principal assemblies, the main case and
e measuring chamber. The main case contiins the flow
straightening vane assembly. The measuring chamber in-
cludes rotor, aojusting vane, pulse amplifier chart and ter-
minal strip for attaching the connecting cable. Thi function

Fig. 11-2D1). A (ire flow meter of the displacement type. (Nep-
tune Meter Company)
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fir. 11-2LH. /I fin: flow meter o/ tlie turho type. (Rockwell
Mfg. Co.)

of a printed circuit card is to electronically count revolu-
tions and transmit !ntelllgence to a register. The meter
ihould be installed with a b-in. Rockwell strainer placed im-
mediately upstream of the meter. If the strainer is not used,
aminimum of 15 diameters of straight pipe must be im-
mediately upstream of the meter to assure valid registration
(tee Fig. 11-2EE).

Friction Loss in Fire Flow Meters and Detector Cheek
Valves

The standard specifications for cold water meters adopted
by both the American Water Works Association and the
Sew En(ﬁlland Water Works Association limit the friction
kas for fire ftow mc'crs to 4 psi at rated flow capacities.
Table 11-2H gives friction loss values for the three cur-
ftntly available types of fire flow meters.

Friction loss values for meters of the disc, current and
compound type that arc used commonly in waterworks
»lems for general purposes are relativel h|gf_h and not
wited for fire protection purposes. AWWA Timits their
friction loss values to 20 psi. o .

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

Size (in.) Flow (gpm)
4 750
i) 1,5013
8 3,00
10 4500
12 6.500

OThe pressure required to open the clapper is less than
psi.

Source: National Fire Protection Association; Fire Protection Handbook,
pp- 11-21 through 11-25 14th edition 1976
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Table 11-2H. Friction Loss in Fire Flow Meters
Compiled from data supplied by manufacturers

Loss of Pressure Caused by Meter
Pounds per Square Inch

Gallons per Minute Flowing

Meter Meter
Name and Type Inches
"tMnional Type
“lrsey-Ri)
-Nential Type

Ani Protccius)

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 11-21 through 11-25 14th edition 1976
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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 Burmn?,” the report of the
National Commission on Fire Prevention and Controll, and
{s considered appropriate for inclusion in this portion of

€ 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 ade%uate, the fire protection system must resPond_ to
local conditions, especially to changinig conditions. Planning

Source: National Fire Protection Association; Fire Protection Handbook,
pp- 9-80 through 9-82 14th edition 1976
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is the key: Without local-level planning, the system of lire
rotection is apt to be ill-suited to local needs and lag
>hind the changing needs of the community.

Excellent fire' protection (for example,” in the form of
automatic extinguishing systems) lies within technical grasp,
and certainly lies within the resources of most communities
to provide. Even with considerable public support, this pro-
tection would requite many Y_ears to rccomplish, In” the
meantime, in every fire jurisdiction (whether a municipality,
county, or region) standards aiming at a . ignificant increase
:jn fﬁredprotectwn must be set. Among tl.e concepts to be

efined:

Adequate Level of Fire Protection: The question of
-'adequacr" addressed itself not only to day-to-day normal
needs, but to major contingencies fhat can be ariticipated
and to future needs as well” What is needed is a definition
of “optimal" protection—in contrast to “ minimal” protec-
tion, which fails lo meet contingencies and future needs,
and "maximal" protection, which is more than the com-
munity can afford. ,

Reasonable Community Costs: Fire, both as threat and
reality, has its costs: property losses, deaths, injuries, hos-
Pnal ills, lost tax revenues, plus the costs of maintaining
ire departments, paying fire insurance premjums, and pro-
viding built-in fire protection. Each community must decid
on an appropriate level of investment in fife protection.
Some costs heyond the public's willingness to bear should be
transferred tothe private sector (as when buildings over a
certain size or height or with a_certain occupancy are re-
quired to have automatic ext_mgfmshmp systems).

Acceptable Risk: A certain Tevel of losses from fire must
be accepted as tolerable simply becuuse 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,
laws, or regulations that may be needed. Most important,
consideration of these matters makes clear that fire safety
Is a responsibility shared by the public and private sectors.
Because the fire department cannot prevent all fire losses,
formal obligations fall on owners of certain kinds of build-
ings to have built-in fire P_rote_ctlon. For the same reason,
Private citizens have an ob |rqat|on to exercise prudence with
regard to fire in their daily fives. But prudence also requires
education in fire safeIY, and the obligation lo provide that
education appropriately falls in the “public sector, chiefly
die fire department. The public sector &gam, chiefly the fire
department) also has an obligation to see that requirements
for built-in protection in the private sector are being met.

Afire department, then, has more than one responsibility.
Aor are the responsibilities just mentioned exhaustive. At
Okt 8 important functions for fire departments can be
identified: o N

Eire Suppression: Fire fighters need proper fraining and
‘ lequatc egmpment for saving lives and putting ouf fires
duickly, ana also for their own safety. N

dile safety-paramedical Services: Capabilities needed

“ting fires and other emergencies include first aid, rcsus-
ai*iion, and possibly paramedical services. (B)( “pnra-
®J'«| services" we mean emergency. treatment beyond
“reinary’ first aid, performed by liré service personnel under
JArvision (through radio communication, for example)

“*physician.) . : .
Prevention: This includes approving building plans

Source:

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

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

Deteriorated Building Hazards: In coordination with
other mupicipal 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 dey rtment, and ne|ghbor|_nﬁ
fire jurisdictions should have detailed plans for coping wit
such emergencies. But effectiveness can also be improved
through sharing of day-io-day operations—as, for example,
an aréa-wide communication and dlspatchlnq network.

Data 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 supﬂorts them. The |mPres-
sion they make on citizen' affects how citizens view their
government. Volunteer departments dependent on private

onations must, of course, also be concerned with their
community relations. Moreover, since fire stations are
strategically located throughout the community, they can
serve as referral or dispensing agencies for a wide range of
municipal services. _ o _
_As communities set out to improve their fire protection,
it is not the fire department alone they must consider. The
police have a roje In reporting fires and in handllng traffic
and crowds during tires. The cooperation of the | u|Id|ngf
department is needed to enforce the fire safety provisions o
building codes. 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 Bubl;c schools, the
department of recreation, and the public library can aug-
ment the work of the fire department. Future dévelopment
and Rlannmg will influence the locution of new fire stations
and how théy will be equipped. _

These are Just the obvious examples of interdependence.
So seemingly trivial a matter as the manner in which_house
numbers arc assigned and posted can affect the ability of
fire departments to respond quickly find effectively to emer-
gencies.

Master Planning

Fire 'orotecno_n 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 Tpolu:e depart-
ment, but, in Iann_lnlg forfutureﬁ;rowth, the fire protection
system must take info account the chanFes ?omg on else-
where in the community. For example, if a slum area is to
be torn down and replaced with high-rise apartment build-
ings, that will change the fire Protecnon 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 _m_creasmgI%( to the concept of muster planning of
municipal functions. Such plans include an examination of
existing programs, projection of future needs of the com-
munity, anda determination of methods to fill those needs.
They Seek the most cost-effective allocations of resources to
help assure that the needs will lie met.

National Fire Protection Association; Fire Protection Handbook,

pp- 9-80 through 9-82 14th edition 1976
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PART VII11

ANCHORAGE WATER UTILITY TARIFF
ON FILE WITH THE
ALASKA PUBLIC UTILITIES COMMISSION



Cancelling "»rl<c \\ij wr

Second Revision 46 KAR £5 1i-"/ m
Shact Na.

Cufe of ril.itka
Public UtJihcu Cciauu::sioa

I. FEES AND SPECIAL CHARGES - NONRECURRING

Rule Service . Fee or Charqe
10.8 Water turn-on or turn-off (per visit)
During business hours $ 12.00
During non-busine:>s hours 50.00 )
5.6 Return visit necessitated by restricted 10.00
access
6.2(c) Hydrant wrench deposit 10.00
6.2(d) Meter deposit (hydrant meters) 100.00
7.2 Fees for water connections (extending a
maximum of 50 feet). This charge includes

permit and inspection fees.

374" 189.60

1= 207.56

1-1/2 310.29

2= 392.04

Larger than 2" Cost of Construction
3" - 4" Connection 800.00 Deposit
6 - 8" connection 1,000.00 Deposit
10" Connection Deposit determined by

AWU Manager

Pursuant to Order No. 4, U-70-66 Ecs 2 § 1977
raritt Advice Mt 8122 fflirlj.d
Anchorage Water Utility
luuod pecF ... .- [
A W S cCcC Utility Manager

— TUlai
"/ DALE R. MERRELL, P.E.



Catcalling

I. FEES

Rule

10.2

10.9

10.10

uant

AdriIC*

First Revision

Sheaf Vo

AND SPECIAL CHARGES - NONRECURRING (CONTINUED)

Service

Charge per foot for construction of
service lines exceeding 50 feet

3/4"

1"

1-1/2"

2.

Larger than 2"
Water extension permit

Permit administration fee

Inspection
Reconnection or restoral charge
Unauthorized turn-on/turn-off
Meter test

3/4" through 2" meters

Meters larger than 2"
Water service for test purposes
Duplicate locate service

Non-business hours

Private fire hydrant maintenance fee

to Order No. 4, U-76-66
W 8-122
IH0d Qp*_JSEEDEUfﬁqe_WEIfUl_QEEJity

/c Vv
TTOCE"RrHERFFICIrTTT " f; -\ -

.mission

Fee or Charge

$ 2.70
3.30
4.85
6.70

Cost of

10.00
25.00

60.00

25.00
50.00
20.00
25.00
50.00

110.00

Construction

Fes 2 8 1977

Utility Manager
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First Revision s AL

~ Evito ol Airska
Fubl'ic Uisiii:.n Commission

MUNICIPALITY OF ANCHORAGE WATER UTILITY RATES

I1. SERVICE CHARGES S

The rates and charges shewn are the monthly service charges for water
service only. Assessments, contributions in aid of construction or
charges for specific services beyond the scope of normal water services

e.g., special construction of a longrservice line; repair of damage
which was the responsibility of the customer) are in addition to the
following'rates.

Schedule A - Residential

One to five units;
per unit per month $ 9.50 )

Schedule B - Metered commercial and industrial

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

Metered rate per 1.000 gallons $1.20 O
Schedule C - Unmetered carmercial and industrial

This schedule applies to all unmetered carmercial and industrial

accounts, including multiple unit residential accounts which have

six or more units. The rates are for one month"s service and vary
by service size.

Service Size Monthly Rate
3/4" $ 14.65 m
1 25.90. m
1 /2" *57.70 0
2" . 102.80 o
3" 232.40 m
4%

412.95 )

Pursuant to Order No. 4, U-76-66 FED 2 8 J977
To/in Aiivis h™. 8rd 22 (L)

- Anchorage-Vfiter utility.

Utility Manager



Il. SERVICE CHARGES (CONTINUED)

Schedule C - Unmetered commercial and industrial (continued)

Service Size . Monthly Rate
6 $ 927.85 (I)
g 1,649.20 (|)
10" 2,576.20 (1)
Twelve inches or larger service shall be a contracted service. Additionally,

any service of six inches or larger which is for mixed accounts (i.e.,
more than one customer class) may be contractual service at the discretion of
the management of the Anchorage Water Utility subject to approval of theAPUC

Schedule D - Special customers

(1) Temporary construction service charge for unmetered service using the
service line that will serve the building under construction. The charge
shall be a flat monthly charge for service according to the following
schedule:

Service Size Monthly Rate
3/4" $ 16.10
1 21.50
Hi" 32.20
2. 42.95
3n 64.40
4" 85.85
6 128.80
g 171.75
10- 214.65
Pursuant to Order No. 4, U-76-66 fcd 2 6 1377
TorUf Advict H* 8AI1£2 (L) Ciftcthyei

i,tund pr.* Anchor-iige.i/ater tltili.ty

d,i A Stt* n tC - Ttl.. Utility Manager
/Dale R. Merrell, P.E.



_Flrst Revision Sh*«f He. 50

. '((I? M *
F|f0|IC U -3 Cr.2isiission

Il. SERVICE CHARGES-(CONTINUED)

Schedule D - Special customers (continued)

(2) Temporary construction or other use requiring a connection to a fire
hydrant. The AWli reserves the right to require the customer to use a meter
when an appropriate meter is available. Service shall be restricted to
2-1/2 inches diameter to 4-1/2 inches diameter. A meter deposit of $100
will be required when the service is connected. The deposit shall be
refunded when the undamaged meter is returned to the Water Utility. The
monthly charges are:

Service Size Demand Charge Commodity Charge
2V $250.80 per month $.42 per 1,000 gallons (1)
3" 300.95 per .month .42 per 1,000 gallons ()
4" 401.25 per month .42 per 1,000 gallons (1)
4V 451.40 per month .42 per 1,000 gallons (I)

(3) When an appropriate meter is not available for a temporary connection
to a fire hydrant, the following monthly charges shall be effective:

Service Size Monthly Charge
2%s" $e 271.70 m
3" 321.85 )
4" 422.15 )
4V 472.30 )

Schedule E - Private fire protection

This schedule shall apply to private fire services. The charges are in
addition to the charge for basic water service unless the service connection
is used exclusively for fire protection. The charges vary by service size. ,

Pursuant to Order No. 4, U-76-66 FED 2 8 1977
Torlit Advier H+. -.87122 (L) C ffutlv+

Anchoraoe Water Utility

Issued t>yi

Till¥i Utility Manager
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First Revision

Sh«» Mo. .51

"I, SERVICE CHARGES (CONTINUED)
Schedule E - Private fire protection (continued)

Service Size

2"

10
12
Schedule F - Bulk water sales

All bulk water sales will be handled by special

Pursuant to Order No. 4, U-76-66

Torlff Atitle# Ho. (ir . ljj (L)

Effvcfiv*'

ittuAd BK « Anchorage Water Utility

i 57 .

Monthly

$ 7.

15.

28.

63.

112.

176.

254.

contracts.

Rate

10

90

45

55

85

40

10

FEB 2 8 ]97?

N)
Q)
Q)
(N)
Q)
Q)
N)
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Please consider this report, including the map,
as confidential information and exercise due care
I * it becomes available only to those persons
» '] jxc entitled to this information.
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ANCHORAGE, ALASKA

AMERICAN INSURANCE ASSOCIATION
Successor to National Board of Fire Underwriters
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ANCHORAGE, ALASKA.

FILE NO. 554

GENERAL

Hio 1960 U.S. Census showed a population of
44320 and the Prese_nt estimated population is
50,000. i-rca of the city is 15.1 square miles of
which 43 square miles “are_included in tidelands,
military reservations, and railroad right-of-way. Tlie
remaining 10.8 square miles are approximately 50%
built upon. Elevations in the dty range from sea
level to 250 feet, with the average elevation of the
?rmc_lpal business district 100 feet. The dtx IS a
erminu3 for the main supply roytes serving Alaska
as well as a tourist stopping point during most of
tho summer.

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

WATER SUPPLY

General —The sYstem is munidpally owned and
su%pl_les nearly all of the dty built-on .ireas and
additional ared to die east and south. Supervision Is
by an appointed director. There is no dvil service
but long tenure is prevalent

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

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

Supply Works.—See map. A diversion dam on

|
Ship Br%ek, elevation 530, 5V* miles cast of the

dty, provides 53% of die system supply ca?adty
tléy ravity and is the Source of water Supply for
-0r{’ Richardson and Elmendorf Air Base, suPpy
line capadty is 10.5 m?d. Seven pumped wells, total
capadty 116 mgd, defiver the r,emalnlngcsupply to
dig distribution”system. Flow_in Ship Creek 15 a
minimum during the early winter, but water lias
never been below the spillway, Tho March, 1964
earthquake disrupted casings of 2 wells, and earth
slides above the diversion” dam muddied gravit
supp'/i seriously rcduring the capadty of the treat-
ment plant which can process in' excess of the sup-
ply line capadty.

A small section, with 7 hydrants, in the southern
part of the dty is served by the Romig Water Com-
gany which has an emergency connection from an

-inch dty main for fire supply:

. Distribution Storage.—See map. SYstem storage is
Img_ltedsié% the 0.5-mg treatment plant clear well,"ele-
vation 360.

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

Pressures.—The average pressure durin(_} fire flow
tests was 57 psi, with @ maximum of 87 psi and
minimum of 38 psi.

Distribution System.—Sec map. From the Control
House, 1400 feet west of the treatment plant, a 24-
Inch wood-stnvc pipe ling extends well into the dis-
tribution system furnishing the main supply to the
more_ important northern section of the system. 'Hie
soudicm’ portion of the system is suPplled by a 36-,
30-indi reinforced concréte steel-cylinder-typo plfe
tho capadty of which is greatly réstricted by n_16-
inch branch supplying 2 lines of 10- and 8-inch pipe.
New mains are of ccment-lined cast iron with older



pipe of tar-coated cast iron. Of the total pipe in tho
system, 23% _is ashestos-cement pipe, and 9% is
Wood-stave pipe in 6-, 8-, and 10-inch_sizes. Of the
154.85 miles of 4-inch_aid larger mains, only 0.32
mile is 4-inch and 59.97 miles ore 0-inch. Dead ends
of 0-inch mains total 4.21 miles.

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

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

The average hydrant spacm% is 125500 square
feet 1n the principal business district, 173,000 square
feet in other high-value districts, and 214,400 square
feet in representative residet. ial districts; hydrants
are inspected 2 or more times a year and after every
use during freezing weather.

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

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

ime of the survey.

FIRE DEPARTMENT

_In addition to the city, tho department provides
fire protection for tho Spcnard and Muldoon Public
Utility Districts outside the dty with an estimated
Bopu ation of 30,000 and an area of 24 square miles.

ne ladder und 5 engine companies, nnd an ambu-
lance are in service in 4 fire stations in tho dty; the
2 engine companies in one station in the Spennrd
District and tho ono engine company in tlie Muldoon

District are under the {urisdiction of the dty fire
chief according to written contracts, although the
]EIH’S (isltéattrll%rt]ss and the fire apparatus are owned by

There are 93 full-paid members (including 20
?gﬁlgvr\}gd to the 3 companies outside the mty% as

Fire Force: _
Officers; Chief and

Senior Captains

5
.. Company . 26
Fire fighters and Engineers: 52
Non-fire force: 10

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

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

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

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

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

_Training is under the part-time supervision of a
lieutenant™who is assisted by other orficers. An 80-
foot drill tower with_basemeént, attached to En%me
1 gu_artersL is of reinforced cqncrete construction
ana is equipped with a standpipe system. Grounds
are paved_but somewhat con(t;ested; a pumper test
pit is provided, but no hydrants are availablo. There
IS no reqular. schedule tor drills at the tower, but
most companies average about ong 3-hour drill per
month on each shift: few of the drills are combined
company drills. Each company conducts 2 hours of
training” daily at quarters; about 25% are drills.
New members normally receive some training be-
fore appointment; after appointment, the company
officer Is_responsible for  die new man’s training.
Somo officer schools have heen conducted, and



monthly stuff officer meetings are held. Most mem-
bers have received some instruction in the hazards
(t)f radioactive materials; some have had advanced
raining.

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

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

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

FIRE ALARM

The telcgraph-typc fire alarm system is main-
tained by a'technidan from the munidpal electron-
ics laboratory.

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

There are 117 boxes in service, all of which are
accessible: 12 ore located outside the dty limits_in
contract districts. Fifteen hoxes aro provided with
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indicating lights; the condition of paint on boxes
and on bands on poles is generally good. Of the 47
miles of box and alarm drcuits, 4 miles are in under-
ground cable, 35 miles in messenger supported
aerial cable, and the remainder is of aerial wire
construction. Four box and one alarm circuits are
in service; moderate to considerable ground read-
Ings'were noted on 2 of the drcuits.

Five telephone trunk lines extend to a switch-
board in alarm headquarters; 4, arranged for pro-
]grcsswe operation, are reserved for emérgency calls
or the city and contract districts, and one” addi-
tional is for emergency calls from a small nearby fire
department; 4 _trunks for business calls extend to
Instruments with switching fadlities at the depart-
ment secretary's desk_and in alarm headquarters.
\oice amplification _circuits extend to 5 fire sta-
gl_%?]sl_ﬁggl are used in lieu of fire telephone exten-
lon lines.

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

FIRE PREVENTION

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

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

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

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



remspection program. Most new work was fairly
?o_od, and existing installations were found to be in
alr condition.

BUILDING DEPARTMENT

The dty has adopted the 1964 Uniform Building
Code, with the appendix and some amendments.
Tlie, 1964 Uniform Housing Code, which provides
minimum requirements for new and emstmg places
of habitation as well as some provisions for fire pro-
tection, has also been adopted. Fire Zone 1 covers
all of the prindpal business district_some adjoining
blocks, and most other commerdal districts through-
out tho dty. Fire Zone 2 includes some of the areas
bounding the high-value districts which should pe
in_Fire Zone 1 Some of the prindpal business dis-
trict is adjacent to a variable zone that allows some
types of 'wood frame constryction. Restrictions
within Fire Zone 1 are satisfactory; restrictions
within Fire Zone 2 are inadequate. Wood shingle
%r sraage roofs are permitted outside of Fire Zones

and 2.

. The department is under supervision of the build-
ing offidal, assisted by 1 plan check engineer, 1z0 je
enforcement officer, 2 building inspéctors, 1 me-
chanical inspector, and 1 clerk. All" personnel are
selected by examination and appointed by the
building offidal Procedures are fairly good. Plans
arg chécked by the plan checker; review of fire
safety features Is coordinated with_the fire loreven-
tion "bureau. Records are consolidated although
somewhat incomplete. Major plans except for most
residential occupanaes arc keP_t indefinitely; most
plans are fairly well stored and filed.

STRUCTURAL CONDITIONS

_Prl_ndPaI Business District—See map. The dis-
trict includes 10 blocks or part blocks and covers
38.9 acres, Streets cover 25% of the district and are
between 60 aad 80 feet in width. Of the total block
area, 55% Is built upon, with individual blocks
ranging from 15% to 84%. Buildings average J and
2 storiés although 5 buildings are over 8 stories. Tlie
tallest building’is a 14-story bundmtg that joins sev-
eral older wood frame structures o form n Large
hotel complex Wood frame construction covers
21%, fire-resistive construction covers 41, and
automatic sprinklers protect 17% of the built-on
S[Fgc.'t_gégosures to the district are mild from all
Irections.

Shopping Centers—Tlie one Iar%o shopging cen-
ter in thodty limits. Northern Lights hoppmﬁ
Center, occupies approximately 9 acres af tho sout
dty limits alon% orthern Lights Boulevard be-
tween Spexmrd Tload and Minnesota Drive. Con-

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

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

Industrial Districts.—Practically all of the indus-
trial oc_cu?andes are located near or along the rail-
road. right-of-way and the waterfront This district
consists of several Iargne bulk oil storage plants, a
large number of waréhouse facilities, a few light
manufacturing plants, and a variety of small busi-
nesses. Most 0f the buildings are widely separated
and have relatlveI%/ low_heights. Some ot the larger

0

buildings have automatic sprit.Jer protection.

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

_ Institutional Districts.—Along Providence Drive
in the southeast portion of the dty, an institutional
district is developing.. It pros* atly contains the
Alaska Youth Correctional Institute, tlie Alaska
Psychiatric Institute, the Providence Hospltal, and
Alaska Methodist University. All of the huildings
are well separated :md of ‘new construction, Hie
hoslol_tal IS a 5-story structure and alsp the tallest
building in the district. Areas arc mainly large, and
we bc?sement portions of some buildings arc sprin-
ered.

Residentjal—Residential districts, consist mainly
of detached, 1- nnd 2-story wood frame dwellings
with a few apartment house districts nnd govern-
ment_housing projects. Composition roofs predomi-
nate in most sections. Current urban renewal proj-
ects are aimed at eliminating the substandard
houses along tlie Seward Highway between [7th
and 19th Avenues.

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



"urther details on the 1964 earthquake and na-

ture of tlie earthquake hazard in Anchorage may be
obtained from the following publications:

"Tlie Alaska Earthquake”, published by the Amer-
ican Insurance Association and the Pacific Fire

Rating Bureau, 465 California Street, San Fran-

cisco, California

Anchohace, Alaska

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

RECOMMENDED IMPROVEMENT PROGRAM

The following profgrram has been prepared lo assist thefCit%/ of Anchorage in providing better protection
u

to life and property

om fire and may be used as a guide for

ture planning. In’general’_recommendations

under each heading arc listed in the order of their importance. The ‘areas in which the City of Anchorage
provides fire protection services under contract have not been analyzed as to their specific fire protection
needs, and recommendations for these areas are not included in this program.

WATER SUPPLY

1. That additional hydrants be provided so that:

a. In the erdpal business district there will
be one nydrant at each, street intersection.

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

« with intefmediate hydrants so that they are
not over 000 feet apat. ,

¢. In residential districts there will be ong hy-
drant at each street intersection with inter-
medjate hydrants so that they are not over
500 feet apart

2. That the.G-rog reservoir be completed as soon
0s possible.

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

a. la high value districts, 8- nnd 12-inch; tho

« former to be used where it completes a close
gridiron and the latter for longer lines, not
Closely interconnected. _

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

4. That tho 24-inch wood-stave supply line be re-
plaoca hy p\lﬁe conformln%_ to im appropriate Amer-
ican Water Works Association standard.

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

inspections, operations, and conditions be recorded.

. 0. That hydrants be maintained in good operat-
ing condition at all times.

7. That all alarms of fire be received and recorded
0\|/ert|he fire alarm system at the water treatment
plant.

FIRE DEPARTMENT

1. That at least 4 members be on duty at all times
with each engine nnd ladder company:

NOTE: Seven members on duty nt all times
with each high-value engine and ladder com-
pany, 6 with other ladder companies, and 5
with other engine companies is considered
standard manning.

2, That a ladder company, equipped with an
SeglratLrIadder truck, be ‘established in Engine 3
uarters.

3. That a full-time training officer be appointed;
that more suitable training “facilities, mcludlng a
structure in winch fires may be built, be provided
in an urea where the use ot smoke and water will
not bo restricted: and that tlie training program
be expanded to include supervised compined Com-
pany drills at the training grounds, reqularly sched-
uled schools for all officérs, and additional training
for pump operators.

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

5. That the apparatus replacement _P_rogram Ik
continued, and that the repair facilities” be ex-
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ponded, including additional took and equipment,
and that a more complete preventive maintenance
program be adopted.

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

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

8. That all fire stations be of noncombustible con-
stryction (preferably fire-resistive), of good de3|gfn,
and suitably located, and that proper refueling Ta-
cilities be provided at each fire station.

9. That if the dty continues to provide protection

outside tho city, an additional ladder company be .

established.

FIRE ALARM

1. That 2 qualified operators be on duty nt all
times in alarm headquarters.

2. That additional boxes be installed so that one
will be visible from and be within 500 feet of ever

bU|Id|n% in high-value districts and be within 80

feet of buildings elsewhere; and that the conspicu-
ousness of boxes bo improved by installing indicat-
ing lights over all boxes in high-value districts.

3. That tlie reliability of tho system be improved

by:
a, Prowdln? additional box circuits so that
none Will serve an excessive area.

b. Repairing circuits to remove high ground
readings. -

¢. Providing emergency ‘oower facilities at each
firo station and for local circuits at alarm
headciuarter_s. _ ,

d. Installing circuits underPround or in mes-
seng_ebrI Supported aerial’ cable, wherever
.possiple. ., . _ _

e, Broyldlng autpmatlc_r_eco_rdmg devices for
radio and voice amplification facilities.

FIRE PREVENTION

1. That additional qualified personnel be ap-
pointed to the fire Breven,tlon,bureau S0 that ade-
quate. control can be maintained over hazardous
materials, processes, and occupancies mcludlngi
regplar and systematic inspections of all commercia
and industrial buﬂdmgs at suitable intervals, and
that adequate records be kept of such inspections,

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

BUILDING DEPARTMENT

1. That die bUIldIn? code be amended to in-
clude those structural Teatures necessary to restrict
the sPread of fire. It is recommended diat the Na-
tional_ Building Code of the American Insurance
Association be used as a guide in framing these
amendments.

2. That only. roof coverin[qs of class C or hetter
be permitted within the dty Nimits.

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

STRUCTURAL CONDITIONS

1. That owners of existing defectively constructed
bundm(t;s which involve serious_life hazard or are
so located as to form conflagration breeders be re-
3U|red to_protect floor, fire wall, and exposed win-

OW openings.

2. That approved automatic sprinkler equipment
bo required in nil basements exceeding 2500 Square
feet in area used for storage or for mercantile (E)_u,r-
poses and in all buildings Which by reason of dieir
Size, construction, or ocCupancy involve serious life
hazard or might act as conflagration breeders.

Report hased_ on survey made during July, and August, 1968, by engineers R. 1. Eby, M. J. Myrick, and

R. E. Boudon, in cooperation with Karl Stcmbrugg

Acknowledgment is made of tlie assistance rendere

* - 1- —

EvkninT W. Fowier, Manager and
Chief Engineer

0 and other pérsonnel of the Pacific Fire Rating Bureau.
by the mayor, city manager, and other officials.

kennetn J. Carl, Director of Municipal Surveys
and Assistant Chief Engineer
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l. . THE PROBLEM: ALASKA®S EXPANDING AND DEVELOPING COM—
MUNITIES WITH UNDERDEVELOPED PUBLIC SERVICES ARE PAR-—
TICULARLY VULNERABLE TO CATASTROPHIC FIRE LOSSES.

A high fire death rate 1is peculiarly an American
problem. No other industrialized nation comes close to the
American fire death rate. Fire deaths and injuries per
million population in the United States are nearly three
times that of Sweden which has the next highest death and
injury rate by fire.

In 1974 nearly 3 million fires caused nearly $4 billion
worth of fire losses. The dollar value of the damage and
destruction by fire does not even begin to approximate the
actual losses because serious fires create indirect business
and community losses such as:

(@) Loss of customers

(b) Loss of profits

(c) Cost of retaining keypersonnel during
shutdown

(d) Loss of taxes on destroyedproperty.
Finally, there are indirect losses of a personal
nature. These rnay be even more difficult to estimate, yet
their importance should not be neglected. In addition to
financial 1losses incurred through temporary unemployment and
expenses incurred in finding and moving to new housing,
there is the destruction of irreplacable personal belong—

ings. With its vast expanses and small communities with



underdeveloped public services, Alaska has a particularly
dismal experience with fire losses. Tragic reminders of
this are the New England Fish Company and Alaska Steamship
dock fire in Cordova, the fires in Sitka which destroyed the
priceless Russian cathedral, and the Sitka Cold Storage
Company and dock facility. Perhaps most tragic are the
cannery fires in small communities (most recently in Craig,
Alaska, 1in 1980). Most often the canneries have not been
rebuilt, and in some cases, the communities, which relied on
the canneries as their sole means of economic support have
ceased to exist. Canneries have plenty of water by virtue
of the business they are in, and private fire protection
would have eliminated the monetary losses, and in some cases,
assured the continued existence of the community itself.

Water is an indispensable commodity when it comes to

fighting fire. Fires cause billions of gallons of water to
be consumed putting them out. Providing adequate water
supplies constitutes a major community expense. Residents

of the Anchorage and Matanuska-Susitna boroughs are cer—
tainly aware of the Susitna hydroelectric project, as part
of the ongoing efforts to assure that area with adequate and
safe water supplies. The residents of Juneau learned of the
exigencies of having adequate water supplies in January of
1980, when climatic conditions temporarily depleted their

water supply.



The State of Alaska will undergo rapid growth 1in popu-—
lation as development of its resources progresses. The oil
industry is expanding, other industrial plants associated
with the oil industry are planned and coming on line. The
fishing industry 1is expanding into new products and plants.
This 1is bringing increasing population and business to many
of our communities. The growth 1is impacting the fire
protection and water supplies of these growing areas.
Communities are being faced with providing additional fire
protection services, and with the costs of providing these
services. See, Shirnberg, Robert R. , Community Fire
Protection Incentive Program, October 20, 1979.

Consequently, given the compelling social goal of
avoiding catastrophic fire losses, together with the abso—
lute necessity to provide water for basic human existence, a
community must develop policies wich maximite its ability to

provide both fire protection and adequate water supplies.



XI. THE SOLUTION: MAXIMUM UTILIZATION OF PRIVATE FIRE
PROTECTION SYSTEMS MINIMIZES FIRE LOSSES AND MINIMIZES
COSTS OF OPERATING FIRE DEPARTMENTS AND WATER UTILITIES.
Private fire protection systems (the backbone of which

are automatic sprinkler systems) are the most effective

means of controlling fires 1in buildings. Not only do
private fire protection systems put out fires, they do not

."etcfuire nearly as much water to extinguish fires as would be

required for the Fire Department to put out the same fire.

Nor do sprinkler systems require as much or as expensive

equipment to fight a given Tfire as a Fire Department. Where

private fire protection systems are deployed the expense and
cost of the Fire Department are much less, and the chance
for injury to firemen as a result of fire is almost negli—
gible in sprinklered buildings. Sprinkler systems are the
most technologically advanced fire fighting weapon, and
their use should be maximized to reduce and hold down costs
of the Fire Department.

We must accept the fact that public fire departments
can contral a fire only in its early development stages.

For the most part, fire departments can only combat fire by

directly overwhelming it with massive amounts of expensive

equipment, manpower and water. When the fire is small, tlie
fire department 1is still on the way. Even with the best
response time, it is fact that many small fires are out of

control by the time the fire departments arive.



By contrast, the private fire protection systenm
has no response time. It is on scene before the fire
starts, and usually has put out the fire before the fire

department even arrives.



I11. LEGISLATION CHEATING INCENTIVES FOR THE INSTALLATION

OF PRIVATE FIRE PROTECTION SYSTEMS WILL ENCOURAGE

A STATEWIDE SHIFT TOWARD MAXIMIZING UTILIZATION OF

MORE EFFICIENT, LESS COSTLY FIREFIGHTING TECHNOLOGY,

THEREBY HOLDING DOWN OR REDUCING COSTS 0" WATER

UTILITIES AND FIRE DEPARTMENTS.

Private fire protection 1is an alternative. Its
technology 1is ready to be implemented, and, through legis—
lative incentive, it will reduce the increasing burden of
fire protection costs. Within a few short years of imple—
menting legislative incentives, private fire protection
systems will become increasingly prevalent in communities
statewide. As Alaskan communities expand and grow, the
legislative incentives will alleviate the necessity to
expand the manpower, equipment, and water supplies for the
fire department as in the past. Fire departments won"t need
to open as many new stations, buy as much Ffirefighting
equipment, or hire as many firefighters to meet the fire
protection needs of the state®"s expanding communities.

Costs of water supplies will be reduced as existing supplies
go Ffarther as a result of the water conservative propen—
sities of private fire protection systems are realized. By
moving now to take advantage of proven fire protection
technology huge savings 1in property loss, jobs, insurance
costs, building costs, life, and indeed even entire com-—
munities (in cases of unprotected cannery fires) will result

and those savings will continue to accrue and continue to

accelerate as the incentives prompt more and more property



to be protected- (For a hypothetical case study of savings

a community can realize as a result of widespread sprinkler

installation see, Hackey, Associate Professor, Univ. Mary-—

land, Built In Fire Protection and Fire Department Manning

(Appendix A).



v THE SAVINGS IN LIFE, PROPERTY, CONSERVATION OF WATER,
AND REDUCED COST OF LOCAL GOVERNMENT SERVICES FROM
WIDESPREAD INSTALLATION OF PRIVATE FIRE PROTECTION
SYSTEMS.

Statistics showing the effectiveness of automatic
sprinkler systems are phenomenal. Only in rare instances
do automatic sprinkler systems fail to control fires in
sprinklered buildings. The failures are seldom due to
the sprinklers, but rather, the lack of water, often because
the system has been turned off, either unintentionally,
intentionally, or by vandals. A complete record of fires in
sprinklered buildings would show that their efficiency
probably approaches 100%-. National Fire Protection Asso—
ciation, Fire Protection Handbook, pp. 14-1 through 14-48,
14th edition, 1976. Given the billions of dollars i.n fire
lorses, the potential for savings resulting from widespread
installation of sprinklers cannot be ignored. 0Of all the
fires controlled by sprinklers, more than 90% of them are
controlled by three or less sprinkler heads. Fire Protec—
tion Handbook, supra.

The effectiveness of automatic sprinklers stems from
their presence at the scene of a potential fire before it
srarts. They can apply water immediately where it is needed
because there are not problems of access to the seat of the
fire, or interference with visibility for fire fighting due
to smoke. Fire Protection Handbook, supia. Sprinklers

extinguish fires much earlier than a fire department could



ever respond to an alarm. Automatic sprinklers are par—
ticularly effective for life safety because they give
warning of the existence of fire, and at the same time apply
water to the burning area.

The only fatalities in fully
sprinklered properties reported to
the National Fire Protection Asso—
ciation were caused by explosions
or flash fires; by 1ignition

of the bedding or clothing of a
person who was too young, too

old, too intoxicated, or too
handicapped 1in some other way

to protect himself properly.

In those isolated instances of
fatalities to sleeping, handi—
capped, or intoxicated persons,
ignition of clothing or bedding
caused fatal burns or asphyxia—
tion either because the small

fire did not generate sufficient
heat to fuse the sprinkler, or
because the victim had surfered
fatal injuries before the sprink—
ler operated. In these later in—
stances, however, the sprinklers
protected the lives of persons in
adjoining areas. Fire Protection
Handbook, supra.

See, also, Horne, B.G., Fire Chief, Control.ling
the Cost of Fire Protection in the City of San Buenaventura.

Water necesaary to put out a fire in its beginning
stages is nowhere near the water required for the fire
department to put it out after it once gets blazing.
Performance characteristics of sprinklers indicate that
standard automatic sprinklers discharge anywhere from 18 to

58 gallons of water per minute, depending on the pressure at



the sprinkler head. Fire Protection Handbook, supra, at
pp- 14-42 through 14-48. By comparison, a heavy-attack two
and one-half inch mobile fire department hose line in
operation can consume as much as 250 gallons of water per
minute. IfT the fire is not put out in its infant stages (as
occurs over 90% of the time when automatic sprinklers are
deployed), it may take a number of heavy-attack lines hours
to control the fire - if the water supply holds out that
long.

Sprinklers do not cause excessive water damage.
Damage by sprinklers is negligible compared to that caused
by fighting the same Tfire with a hose stream. Most fires
are controlled by a small number of sprinklers, while many
hose streams are required to combat a fire which 1is out of
control. Sprinklers, in most cases, control the fire
immediately. The water damage which does occur is negli—
gible compared to the damage which would have resulted if
the building should have been completely or s-bstantially
consumed by a fire fought by conventional means. See,
Horne, B. G., Fire Chief, Controlling the Cost of Fire

Protection in the City of San Buenaventura.



V. THE SIZE OF A COMMUNITY"S WATER SYSTEM CAN BE REDUCED

BY WIDESPREAD INSTALLATION OF PRIVATL FIRE PROTEC-—

TION SYSTEMS IN THE COMMUNITY.

A major part of the cost of the developing community®s
water supply 1is the additional reservoir of water which must
be on hand for major fires, and the high pressure dist—
ribution lines from the reservoir to assure the fire
department will have enough water pressure to project many
hose streams onto a raging major fire. Nowhere near the
same quantity of water or water pressure would be required
for automatic sprinklers to do the same job.

The traditional method for estimating the water supply
required to serve a community®"s fire protection needs is by
computing Tfire flow requirements. The criteria to estimate
fire flow requirements are found in the Guide for Determin—
ation of Required Fire Flow, Insurance Service Organization,
1972. The fire flow formula reflects significant water
conservation propensities of private fire protection.
Depending on the flammability of a given building, the fire
flow required is reduced by 25% to 75% when a sprinkler
system is present in a building. Fire Protection Handbook,
supra, at pp. 11-2 through 11-6.

The fire flow formula developed by 1SO can be utilized
to determine the community-wide Tfire flow requirements.

This procedure is more fully described in 1S0"s Municipal

Grading Schedule, copies of which are available in many



community Fire Department and Fire Department Protection
offices.

Although the methodology 1in the Municipal Grading
Schedule does not enable a precise computation of the
reduction in community fire flow requirements caused by
widespread sprinkler installation, it is significant.
Anchorage, Alaska, 1is a specific case in point, where 1S0
engineers indicate installation of sprinklers in the Central
Business District, alone, made Anchorage a more fircworthy

community, and caused a reduction in fire flow requirements.



VI. PRIVATE FIRE PROTECTION REDUCES THE COST OF OTHER
PUBLIC SERVICES.

In addition to the water conserving properties of
automatic sprinkler systems, and the significant savings in
life and property, the-e are other public benefits from
widespread installation of private fire protection systems.
Among these are:

1. Both the economic and physical burden

of the Fire Department are decreased

since private fire protection gener—
ally puts out the fire before the fire

department even arrives. This also
decreases the hazards of fighting
fire.

2. The cost of manpower and time fight—

ing the fire is reduced and therefore
the money necessary to operate the
Fire Department can be reduced, stab-
lized, and diverted to other essential
Fire Department or community expend—
itures.

3. Private fire protection decreases fire
insurance costs not only for the
person installing it, but also for an
entire community where the install—

ations are widespread. Many rural
communities have little or no fire
protection. These communities may not

be able to afford the expensive fire—
fighting equipment more urbanized
communities have. Commercial con-—
struction moneys are also difficuxL to
obtain because insurance rates ore too
high. By installing private fi %
protection, great reductions in insu—
rance premiums can be achieved, which
will enable property owners to get
reasonable insurance premiums needed
to obtain financing for construction.



Construction without sprinklers im—
poses higher 1insurance costs and
imposes on the architect more strin-—
gent rules governing compartmental-
ization, fire proofing, exit distance
spacing, travel distance, and exterior
design requirements. It costs more to
construct without sprinklers. 242
Hews Bulletin, Automatic Sprinkler
Fire Control Association, Inc.,

pp- 1316 (1973). Providing incentives
to construct with sprinklers will
lower construction costs and then
insurance costs, enabling construction
to gc forward that otherwise would
have been too costly. The resulting
stablization and expansion of a com—
munity®"s economic base, not to mention
expanded tax base, 1is obvious.

Private fire protection increases
municipal tax revenues by encouraging
property development.

Private fire protection increases a
communit®s total Tfire protection
security, preventing conflagrations
and exposure fires.

Private fire protection results in
lessening the cost of capital im—
provements to the community®s water
supply since widespread installation
of private fire protection decreases
the required fire flow necessary for
adequate municipal fire protection.

Private fire protection saves billions
of gallons of water, which 1is 1in
chronic short supply in many com—
munities .

Encouragement of private fire pro—
tection is consistent with the State
policy of encouraging installation of
fire protection devices (smoke alarms).

Since private fire protection can
reduce the cost of the Fire Department
and the water utility, Municipal ta>-



dollars and State revenue sharing

monies can be expended for other
essential services, making more efficient
use of government dollars.

These benefits are substantial and should be encouraged

the incentive legislative programs hereinafter described.



VIlI. TAX CREDITS, LOW INTEREST LOANS FOR PRIVATE FIRE
PROTECTION, INSTALLATION, AND ELIMINATION OF WATER
STANDBY CHARGES WILL PROVIDE THE LEGISLATIVE INCENTIVE
TO MOVE TOWARD UTILIZATION OF THE BEST AND MOST ECON—
OMICAL FIRE SAFETY TECHNOLOGY - PRIVATE FIRE
PROTECTION.

A. Why Legislative Incentives?

The decision to install or not to install privaie fire
protection hinges on two variables. First, the Uniform
Building Code requires building materials with a higher fire
rating for higher fire rating for higher risk occupancies.

If construction is without sprinkler systems the construc—

tion costs may be too high, and the increased cost could

prevent the decision to construct from even being made.

Second, the reduction in insurance rates for buildings with

sprinklers will be greater for some kinds of buildings than

for others. The size of the reduction is largely determina—
tive of how long it will take the property owner to amortize
the cost of the sprinkler system. I.C the insurance reduc—
tion is too small, it will take too long to amortize the

cost of installing the system, and the decision to install

it may not be made, with the resultant loss in fire safety.

Legislative incentives in the form of low interest loans

which can be obtained to finance sprinkler installation,

additional tax credits to buildings that have sprinklers,
and legislative elimitw tion of water standby charges will

make the decision to install private protection economical

and, thus, voluntary. A significant trend would develop



wherein water guzzling fire companies would be replaced by
water efficient sprinkler systems, reducing both losses
caused by fire and costs to local government.

B. Low Interest Loans Will Cause Financing to be

Available so that Sprinklers can be Installed in
Both New and Pre-existing Construction.

Funds for low interest loans to finance installation of
private fire protection systems should be available in
amounts that will allow for a rapid implementation and
installation of private fire protection systems by those who
qualify for the loans. Many small businesses in our state
do not have access to financing at reasonable rates. The
current level of interest rates simply does not make it
economical for the property owner to consider the install—
ation of private fire protection. Loan qualifications
should be established on the basis of need similar to that
required for small business loans. But, in addition, loans
should also be made available to property owners who are
required to install private fire protection by the community
building codes, with some consideration given to those
property owners desiring to install a system in a pre—
existing structure. Making funds available to owners of
pre-existing structures will accelerate the move towards
utilizing private fire protection technology instead of the

more costly and riskier Fire Department.



C. Tax Credits for Installation of Private Fire
Protection Will Encourage, not Penalize the Owner
who Adopts Better Fire Safety Technology, and Will
Not Cause Cities to Lose Tax Revenue.

Installation of private fire protection systems causes
property valuations to increase. Up to now the 1increase has
been included in the property"s assessed and the community®"s
mill rate has been applied accordingly, thus raising the
owner owner"s taxes. This penalizes the property owner for
installing fire protection systems. A property owner who
does not install such a system is the one to penalize,
because he increases the potential for disastrous fires 1in
the community, and causes escalating costs for the Fire
Department and Water System. Enacting State legislation
will remove from tax rolls the penalizing assessment against
private Tfire protection systems. This approach does away
with counterproductive taxing practices, and maximizes tho
cost savings of better fire safety technology.

Local governments will not lose tax revenue as a
result of tlie tax credit for fire protection systems.
First, as the incentives induce increasing numbers of fire
protection systems to be installed, fire departments will
save literally millions of dollars because their require—
ments for manpower, equipment, and additional fire stations
will be drastically reduced, to maintain a given level of
fire safety. Attached as Appendix Il is an actual case study

of great savings which resulted in fire department costs in
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the City of Fresno, California. By inducing widespread
installation on of private fire protection systems, the City
of Fresno®"s fire department saved literally millions of
dollars, according to the study. Reilly and Viniello,
Sprinklers Cut Fresno®"s Fire Losses and Budget, Fire
Journal, November 1979 (See Appendix IJ) . Appendix T
empirically documents the huge savings which will result to
the Fire Department from a program of this sort.

Second, the assessed value of a sprinkler systen,
when compared to the value of the rest of a building, is
minimal. Without the sprinkler system a fire will destroy
the building, and the corresponding loss from municipal tax
rolls of the entire valuation of the building will be many-
fold greater than the minimum value of the sprinkler system.
The City"s tax base will grow more rapidly if it is not
being consumed by destructive fires, which will not occur
when a City"s property tax base 1is protected by sprinklers.
It is a certainty that the loss of tax-assessable property
will be many times greater in a community that does not have
widespread sprinkler installation.

Third, the major component of a City"s water
supply cost is the necessity to have water available to
combat fire. Widespread installation of private fire
protection systems will drastically reduce the fire flow

demand, with a correspondent cost reduction to the water



utility. In sum, then, the savings to the fire department
and the water utility, together with the increased tax base
that will result from the increased fire safety, induced by
exemption of fire protection systems from the tax base, all
culminate to provide increased, rather than decreased,
revenue to municipalities. The tax credit incentive 1in
Senate Bill 370 and House Bill 648 will insure this result.

D. Elimination Of Water Standby Charges

One of the most invidious disincentives to the install—
ation of private fire protection systems has been the water
standby charge levied by water utilities. The charge is
levied when a private fire protection system is connected to
the water system, regardless of whether it consumes water or
not. The theory of the charge is that the connection of the
system creates demand that the Utility must meet. Nothing
can be further from the truth, however. By connection to
the water supplies, the required fire flow, and, therefore,
demand, 1is reduced. Sprinklers simply do not demand any-—
where near as much water to fight fires as do Fire Depart—
ments. See, p. 6, supra; see, also, Fire Protection
Handbook, supra, at 14-42 through 14-48. The cumulative
effect if widespread spinkler installation 1is reservoir
requirements which are stablized or reduced when compared to
the requirements without the sprinklers.

Water demand charges eat up or completely eliminate any



insurance savings to the property owner which would other —
wise go towards amortizing the cost of installing the
system. The demand charge makes it uneconomical to install
the sprinklers. The water demand charge eliminates the only
source of cost saving to be realized by installation of the
sprinkler system. The demand charge should be exposed for
what it is-—a disincentive to installation of private fire
protection that 1is counter productive to the goal of having
adequate water supplies, and to the goal of making our
communities safe from destructive fires. 1In the interests of
conserving scarce water resources and maximizing the public
fire protection dollar, then, legislation banning imposition
of water demand charges on private fire protection systems
should be enacted.
VIII. CONCLUSION

For the foregoing reasons support of this legislative
program is urgently solicited. Senators, Representatives,
local governments, and the public are urged to support these
legislative incentives. The Alaska State Firefighter®s
Association and the Alaska State Fire Chiefs Association
believe i1t"s time to stop utilizing expensive, dangerous,
and outmoded fire safety technology to protect our com-—
munities. These legislative incentives promote utilization
of the best firefighting technology, while at the same time

saving money. It will save the public and local government



