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UMMATEE MINUTES,
(Akska ~tate ~legfslalure

House of Representatives

Commitiee on Pouch V
- State Capitol
Community & Regional Affalrs Juneau, AIasEa 99811
BILL NUMBER AND TITLE: HB 648 Relating To Fire Protection
ORIGINAL SPONSOR:Malone/Duncan OTHER SPONSORS:
RECEIVED FROM: FURTHER REFERRALS: Finance
HEARING DATE: 2/20/80
.EMBERS PRESENT: Bill Parker X Pat Carney X
Margaret Branson X Charlie Parr X
Pat 0"Connell X Fred Zharoff X
Ray Metcalfe X

Robert Shirenberg, Kenai

25 years in fire service.Discusses history of protection and
the poor record of fire proteftion from loos of life and property
damage. Mentions effects of public and private fire systems/This
bill would give businessmen an incentive to install fire systems.
Efforts are directed at containing fire and confining it to one
individual piece of property. 1In the major fires experienced in
the stete, the amount-of loss has been substantial. The proposed
incentives in the bill will allow busines- men to have a cost
effe cive method of proptectirig their businesses. Insurance
cOuts would be reduced. In rural area this would be especially
important. As growth continues 1in the state, the situation will
become worse. Passage of this bill would assist in general public
fire protection. The costs associated with protecting a non-pro-
tected building are astronomical. These costs are greatly reduced
with sprinkler systems. If such systems are removed from the
tax rolls, there is a great incentive.

Sharon Trailer - Div. of Loans
Fire protection loans are available now. The preferred treat—
ment indicated in the bill for fire protection loans would be
a problem and would require a reallocation of resources within
the dept. There would need to be additional staff.

Parr - Doesn"t see that this would be a problem. Field officiers
should be able to rubber stamp fire protect 7jn loan applications
to indicate what they are for.

Marie Pignalberi, Deputy Commissioner of C&RA

Dept, 1is opposed to the bill. It i3 further eroding the "full
and true value"” definition as used by the assessor. It erodes the
property cax base and places an unfair burden on others. If committee
wants to go this route, it should place this as an exemption under
AS29. If the state mandates such exemptions, there should be
consideration of reimbursement to the communities.

COMMITTEE ACTION: Ng Accion

TAPE # 2 SIDE is? Footage 00-820 (Side 1) (Side 2)



be covered.

Chitwood, Ak. Municipal League

Since the bill mandates an exemption there shou]d be reim—
bursement to the municipalities. Corresponding benefit to the
community is recognized by the League.

Parr - Permissive language re "full and true value™ might be
considered. Leave it up to the communities to decide.

Chitwood - Local government might be penalized in school foundation
formula as the figure is used in that formula.

Gordon Zerbitz, Ak. Public Utilities Commission

Discusses reason for standby rate and the problems with
eliminating totally the charge associated with such standby
supply for sprinkler systems.

Parr -Doesn®"t see any justification for standby rates.

Zerbitz- Magnatude of rates are of concern.

0"Connell - Would Commission be open to reducing rates?

Zerbitz - Requirements are placed re "delivery”™ on demand--that
is the basis for the rates.

Jeff Hill, A,. State Firefighters
Supports bill. Passed resolution of support #799.

Gary Croize, Dept, of Public Safety

Supports bill. 1t provides incentives necessary. Questions
what is included in definition of fire protection systems in
bill? Definition 1is unclear.

Lee Ghallager, Pres, of Fire Fighters
Anchorage fire fighters have been opposed to standby rate. Give
full support to the bill.



REQUEST .
BT Resolution No. HB 648 & SB 370

Title an Act Relating to Fire Prevention

Requested by Date
«

. FISCAL DFTAIL
Agency Affected  pept, of Commerce & Economic Development
Program Category Affected Development
BRU, Program, or Subprogram{s) Affected pivision of Business Loans _
(Note: If more than or.e budgie component is affected, separate line-item amounts and funding for each
x component in the analysis section.)

EXPENDITURES  (Thousands of Dollars)

' Fyg0 Y8l FYB2  FY83  FY84 | eFY 8
)00 PERSONAL SERVICES g2 fifl.7 34 1 m7
200 TRAVEL 5 5 6.1 67 .74 1 P
300 CONTRACTUAL 124 13§ 150 T 165 4 Ry -
100 COMMODITIES 5 § 1 81
500 EOUIPMENT 36 - 1
500  LAND & STRUCTURES i
100 GRANTS. CLAIMS. ETC. .
TOTAL 772 810 892 981 1079

FUNDING  (Thousands of Dollars)

GENERAL FUND 11.2 81.0 89.2 98.1 | 107.9
FEDERAL FUNDS 1
OTHER (Specify Fund Source)

Sx . -
POSITIONS . )
FULL TIME 2.0 2.0 2.0 20 1 2.0
PART TIME . 1
TEMPORARY ‘

I1I. ANALYSIS (See Fiscal Note Preparation Instructions, Section 1)

Additional staff needed to giuepreferential treatment to fire prevention
related loans.
See attached fiscal note detail.

%

If £

RY sharon R. Travlor. Di rector

IV DATE  February 19, 1980 prprarf.d,
. ] ACENCYDiv. nf Business LNans/ pent. nf rnmrorrp 2
Original; Leglslatlve Finance PHONE  435-251.Q

cC: Budget and Management |
Prime Sponsor (First Legislator Named)

33-001 (Rev. 12/79)



100.

200.

300,

400.

500.

FISCAL NOTE DETAIL, HB648 & SB370

Fire Prevention Related Loans

1 Loan Examiner I/11 (flex) @©2,289/mo.
1 Clerk Typist 11l 01,277/mo.

Standard Benefits (Wages x.1529)

Supplemental Benefits (Wages x.0665)

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

Trips to inspect collateral and close loans:

10 Trips 0430
20 Days per diem 060.

Telephone, postage, printing
Additional office space 0200/mrv

Office supplies
12 Months Operating Costs

Desks 0278.
Crudenza

Typist®™s extension
Executive chair
Secretarial chair
Side chairs 0125
Flirt cabinets 0202
Calculators 0225
Typewriter

PNONNNNRREREEN

Total

10% Inflation for succeeding years.

12 Months
$27.5
15.3
$42,8
6.5
2,8
e 3.1
..$H7?
$4,3
1.2 5,5
$10.0
2.4 12.4
".5
$73,6
$ .6
.3
1
.3
A
y § 1%« 3.6
$77.2
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-8 R BILL ANALYSIS

ASSIGNMENT DATE 2-1-80

UNASSIGNED.
DEPARTMENT SPONSOR (PRINCIPAL) BILL NO.
Public Safety Coiletta and Bradley 3B 370
DEPARTMENT POSITION .
o WL .
e Support
DATE
Ronald A. Hendrie/ * 2-13-80 TWilliam R. -Nix 2/14/80 ]
GOVERNOR 3 OFFICEUSE
0 POSITIONNOTED 3 IPOSmON APPROVED 1 POSITION DISAPPROVED
BY: DATE:
SUMMARY

(1) ldentical to HB 648 introduced 1/31/80
(1) RELATED BILLS (SIMILAR OR CONFLICTING) (2) Department of Commerce & Economic Development
(@ OTHER AGENCIES AFFECTED BY BILL

(@ a ORGANIZATIONAL SUPPORT FOR BILL (@ b. ORGANIZATIONAL OPPOSITION TO BILL
Alaska Fire Chiefs Association
Alaska State Firefighters Association Unknown

(3 PROGRAM EFFECTS OF BILL

The incentive aspects of the bill (voluntary or regulated installation of private fire

protection systems) will favorably affect fire prevention and protection programs and
efforts ac the stcte and local levels.

(4 FISCAL IMPACT: 1 NONE 1 FISCAL ANALYSIS ATTACHED
(5) AMENDMENTS PROPOSED:

None
() COMMENTS:

The provisions in this bill provide the incentive and means and methods for the installati<
of private fire protection systems in private property which will in turn enhance and
support the public fire protection systems and capabilities of communities throughout Alas)

Many communities are being faced with providing additional fire protection services and
with the costs associated with providing those services. A community fire protection
incentive program can provide an alternative to the increasing costs of fire protection.

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

.crswithin the community. Both the direct and indirect socioeconomic impacts, from fire,
" ““Would be reduced.



February 29, 1980

The Honorable Bill Parker
Pouch V
Juneau, Alaska 99811

Dear Mr. Parker:

Re: Definitions of Fire Protection Systems in
House Bill 648

At the House Conimunity and Regional Affairs Committee
hearings on the above bill, a question concerning definition
of fire protection systems was raised. The State Fire
Chiefs Association explained their understanding of the bill
was that it would cover those fire protection and fire alarm
systems as defined in the National Fire Codes. Whst follows
is a suggested definition of fire protection systems.

Fire protection systems are those systems as defined 1in
the Nation Il Fire Codes, current edition, published by
the National Fire Protection Association.

The systems include, but are not limited to, the
following: Foam extinguishing systems, high expans.on
foam systems, carbon dioxide systems, Halcn 1301
systems, Halon 1211 systems, dry chemical systems,
water operation fixed systems, foam/water sprinkler and
supply systems, standpipe and hose systems, hydraulic
sprinkler systems, and associated pumps and tanks as
required for the foregoing systems.

Fire alarm systems include, but are not limited to:
supplemental station signalling systems, local pro—
tective signalling systems, auxilliary signalling
systems, remote station signalling systems, proprietary
signalling systems, automatic fire protection systems.

The growing public support for this bill 1is indicative of
its benefit. The Alaska Fire Chief., Association and the
Alaska State Fire Fighters Association emphatically urge its
enactment.

If you have any questions please do not hesitate to call.

Very truly yours,

Brian R. Shute, Attorney for
Alaska Fire Chiefs Association and
Alaska State Fire Fighters Association



March 11, 1980

Mr. James Evans, President
Alaska Fire Chiefs®"™ Association
211 W. 7th Avenue

Anchorage, Alaska 99504

Dear Mr. Evans:

As a member of the House Community and Regional
Affairs Committee, | listened to the testimony on
HB 648, about which you wrote on March 4. I voted

"Do Pass"™ in the Committee and will support the
bill.

Sincerely,

Charles H. Parr

CRP:vc
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March 4, 1980

The Honorable Charles H. Parr
Pouch V
Juneau, Alaska 99811

Dear Hepresentative Parr: %

This letter is in support of House Pill 648 and Senate Bill 370 which
aie strongly supported by the Alaska Fire Chiefs®™ Association and the
Alaska State Firefighters Association.

This bill will make low interest loans available to property owners to
finance the installation of private fire protection systems, it will
provide tax credits to property owners with private fire protection
systems, and it will eliminate water standby utility charges o prop—
erty owners®™ utility bills. It is an impressive program which will
save cities and property owners money, without increasing mandatory
regulation or other red tape.

Upon reading the enclosed position paper authored by the above Asso-—
ciations, | am sure you v/ill agree with the Firefighters and Fire
Chiefs that this bill is something long over due and it should be
strongly supported.

When the program is explained every organization to whom the progranm
has been presented has enthusiastically supported the program. The
Tire Chiefs®™ Association is in receipt of letters from the Cordova
Chamber of Commerce, the City of Ketchikan, the Water Conservation
Association, all of which enthusiastically svapport the legislation.

It is understood that more enthusiastic support is on the way and
building. Please support House Bill 648 and its companion Senate Bill
370 -his session. ThanJ. you.

Very truly yours,”-_."

RE CHIEF”~ ASSOCIATION

ns, President

r.o. jlixc sponsors of the House and Senate bills, as well as Committee
Chairmen, have been provided with a Digest of factual material which
conclusively and emphatically documents the effectiveness of private
fire protection in controlling fires, and, therefore, 1local government
costs. Copies of that material can be obtained from the-5' respective
Legislative offices.

Senate Bill 370 House Bill 648
Sponsors: Colletta, Bradley Malone, Duncan
Committees: Community a.id Community and

Regional Affairs Regional Affairs



Greater Ketchikan Chamber of Commerce

241 5 Hemlock -110 — Ketchikan, Alaska 99001
Telephone (907) 225-3184

Community and Regional Affairs Committee

House of Representatives

Alaska State Legislate’™

Pouch V

Juneau, AK 99811 February 14, 1980

Dear Sirs:

The Board of Directors of the Greater Ketchikan
Chamber of Commerce would like to go on record
as fully supporting House Bill 648 and Senate
Bill 370, regarding "An Act relating to fire
prevention™.

Best regards,

Sally Smith
President
Greater Ketchikan Chamber of Commerce

cc: Community and Regional Affairs Committee
Senate
Alaska State Legislature

Representative Terry Gardiner
Representative Oral Freeman
Senator Robert H. Ziegler, Sr.



Greater Ketchikan Chamber of Commerce

241 5 Hemlock - 110 — Ketchikan, Alaska 99901
Telephone (907) 225-3184

RESOLUTION

(An Act Relating to Fire Prevention]

WHEREAS: Hie Greater Ketchikan Chamber of Commerce
Board of Directors has evaluated House Bill ("648 and Senate
Bill #370 and;

WHEREAS:  The Greater Ketchikan Qianber of Commerce
Board of Directors has detennined that Fire Protection
systems should not be included in the assessment value
of a building and;

WHEREAS: Hie Greater Ketchikan Chamber of Commerce
Board of Directors iias determined that a Utility Company
should not he entitled to levy charges for water to
hydraulic sprinkler fire provenlinn syslriiis per unit and

WHEREAS: 1ho Creator, Ketchikan Chamber of Commerce
Board of Directors has determined that the directives
indicated in these hills are in the host interest of
preventative operations relating to fire protection;

BE IT niEREFORE RESOLVED: Hie Creator Ketchikan Chamber
of Commerce Board of Directors recommends immediate passage
of House Bill //648 and Senate Bill #370 as they read in
identical form.

Approved and adopted this 13th day of February, 1980, by the
Greater Ketchikan Chamber oinTommercc Board of Directors,

Sa 11y SmltH, President
(Irentor Ketchikan Chamber of Commer



RECOMMENDATIONS

FROM THE

ALASKA FIRE CHIEF®"S ASSOCIATION
ALASKA STATE FIREFIGHTER ASSOCIATION

FOR
ADOPTION OF THE

COMMUNITY FIRE PROTECTION INCENTIVE PROGRAM

Material Prepared By:
Robert R.Shirnberg

Fire Marshal

Nikiski Fire Deptc
Chairman Ad-Hoc Committee
ASFE/AF€A

ADAcember-2-1



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

Both the Alaska State Firefighte;s Association and

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

A joint AD-HOC corai."ittee was formed, comprised of

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



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

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

Our state also has the dubious honor of being Number SI by
some margin in the loss of life per capita by fire and the
property dollar loss per capita. It appears that the growth
of our state 1is assured with projections of ship building
facilities, processing and support facilities for a bottom
fishing industry, oil and gas production with related petro—
chemical 1industrial plants, mineral development, etc. With
the population and constructions that will come with this
growth and with our present methods of providing fire pro—
tection, we will retain the dubious.honor of being Number 11
in per capita loss of life and property damage as a result of
fire.

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

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

rt j
Permanent Ppvd,winn hnan fw td A y f n
This loam ftfnd will, provide loans to ivate property owner:
and ;ressmen.at”an in-terest rat”x”nd sjdch terms that?v"i; *
create n incentive to/install pp<fvate re p~otectipn” sys/tems
such hydraulic sprinkler systems. /
of the Z2ban )e such/fhat th” d””ect insurance
eceived/for Lon of frne/”prinkier /systenm
calculated i repayment schedp”e. It is Ahe intent
the peo”erty willyrealize real dolla:; return on

the installation of the sprinkler system. An exanp/e would be



that if th”rr~t ~strfanc”™”aving ,O00"artnuall®*t”ihe 1loan
terms wptriCd regArfre a”$nT,000 anny4l payrjiefft, resulting in\*zr-

net return tcTcheor”perty owp-er of annually untrll the

Ipan hasten P~a off, at®wffich J*"Eme theproperty”6wner would
receiv®e"the entire $6,00&"benefit.

Tax Incentive

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

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

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

Water Standby Surcharge for Sprinkler Connections

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

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

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

As can be seen, the excessive water rate charge 1is a direct
attack on the incentive to install private fire protection
systems.

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



This program intent 1is to provide for the property owners and
businesses the 1incentive and assistance to instal? fire pro—
tection systems. The program is to be made available to
property owners in all areas of the state of Alaska, from the
larger municipalities to the smaller communities and very

rural areas. To those communities with full-time paid fire
departments to those with volunteer fire departments, and also
those areas without any fire protection at all. The progranm

makes assistance available to areas that are isolated, such as
remote cannery locations, and a method to provide for fire
protection of such facilities.

With such a program in effect and within a few short ye<rs,

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

Fewer jobs will be lost through catastrophic fires, the economy
better protected, the tax base of the community better assured,

and those publit programs that are supported by the tax base
better protected.



DEFINITIONS OF FIRE PROTECTION SYSTEMS

Fire protection and fire alarm systems are those systems as
defined 1in the National Fire Codes, current edition, published
by the National Fire Protection Association.

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

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

Fire Alarm systems 1include, but are not United to: Central
Stc™ion signaling systems, Local Protective signaling systems,
Auxiliary systems, Remote Station signaling systems, Propietary
signaling systems, Automatic Fire Detection systems.






The other wny to build
AUTHORIZED BUIDEi?

P. O. Box 340 « Kenai, Alaska 99611 - (907) 283-7810

1980

Representative Hugh Malone
Alaska State Legislature
Pouch V

Juneau, Alaska 99811

Dear Representative Malone

This is a letter of support for House Bill No. 648.
I am very pleased that you and Representative Duncan
have taken the initiative to introduce this measure.

This legislation will certainly support the businessman
and encourage him to install fire protection systems in
his property; which will lead to improved fire protection
for our communities, along with reduced costs for fire

RSO0/1c



Feb;

Representative Bill Parker
Chairman
House Community and Regional Affairs Committee

Dear Representative Parker;

We strongly support and recommend that the Community and Regional
Affairs Committee act favorably and recommend DO PASS to Senate
Bill No. 370, an Act relating to fire prevention.

We feel the provisions of this act that will allow businessmen and
property owners to receive loans at terms and interest as proposed,

will encourage the installation of fire protection systems. An additional
incentive will be created for the property owner by removing the fire
protection systems from the real property tax roles.

This bill addresses and removes the inequity in water utility rates
charged to property owners"who have installed hydraulic fire protection
systems.

All three of the provisions of this bill will create the much needed
incentive that will allow property owners to make the needed installation

of fire protection systems a reality. This will, 1in years to" come, reduce
the costs and demands of the public fire departments, and will assist greatly
in bringing our escalating loss of life and property under control; reducing
this loss and bringing together the public and private fire protections to
rpovide the most cost effective method of providing for the fire protection
needs of our communities.

Your support, on this legislation will be greatly appreciated by those of
us v/ho work daily in the areas of fire prevention and suppression.

Respectfully Yours,

RJBrdgs

Representing All Agencies Concerned With Fire Prevention And Education

in South Central Alaska
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BOX 99
"The Friendly City"

CORDOVA, ALASKA 99574

January 30, 1980

Mr. Hobart Shirnberg
Post Office Box 1167
Kenai, Alaska 99611

Dear Mr. Shirnberg,

This is to inform you that on January 29, 1980, > the Cordova Chamber of

Commerce took action supporting proposed legislation for the installation

of Private Fire Protection Systems.

The following are specific concepts supported by this Chamber:

1. Low interest or no interest loans with a minimum of paperwork to be made
available to businesses for the purpose of installing Private Fire

Protection and Suppression Systems.

2. That loan payments be held to the amount saved on the establishemntls fire
nsurance premium.

V\
\\,kWO - 3. That legislation be passed urging local municipalities to not

i./7"x increase the assessed evaluation of the property because of the
T > ™\ installation of such 'system, wHether it He named a&s anm Fmprove-—
)-:‘*'}t 'I’-n Ament or anv other such designation.
® A Sy
V"o ; 4. That sufficient public!ty be given to business people
%o m all communities.

The Chamber of Commort . feels that incentives for
the installation of Private Fire Protection and
A, Suppression Systems will reduce the loss of lives,
. property, and lost man-hours due
.to destruction of business property.

Sincerely,

Robert L. Varnam

cc* Alaska Fire Chief"s Association, Alaska State Fire Fighter®s Association, Cordova

City Co"jjMji,A. _Homa oi the lec*orm



fM/J S/E-#5//
Februaxv 29. 1980

Ginnv Chitwood. Executive Director
Alaska Municipal Leaeue

204 Forth Franklin Street

Junenu. Alaska

9980],

Re: Exemntine Fire Protection Svstems from Municipal Prooertv Tax
Assessment (HB-648)

Dear Ms. Chitwood:

The proposal to exempt fire protection svstems from local prooertv tax
assessment is absurd. Althoueh.the coal is admirable, it would tend to
disrupt the fairness of the orooertv tax. All orooertv should be on the
tax rolls so that the tax rate is at a minimum and all orooertv owners
will be oavine on the same basis. Bv exemntine certain orooertv. the
tax rate will increase and the tax burden will be on fewer taxoavers.

Also, if fire protection svstems are worthv of a tax exemotion, whv not
other exemotions for other worthv improvements (ee. better locks thus
reducine burelaries. fireoroofine walls, etc.).

Finallv. it was reported that no financial encouraeement is needed at
this time due to the sienificant reduction of insurance rates when a
fire protection svstem is installed. For example, one local business
paid for a sprinkler svstem in four vears due to reduced insurance
rates. Surelv this 1is incentive enoueh.

Cordially.

Bruce Aronson
Citv Manaeer

BA/olc



COMMUNITY FIRE PROTECTION INCENTIVE PROGRAM

Prepared by jriberg
rper 20, 19T
< "TTh-L
<2?3- Vtiiz.

r. 0.&"L I/(e7, A //



COMMUNITY KI UK PKOTKCTIOjI.

| me*j

1?7:CK»T["fe PROGUAM

"t 5- M - L. 0 mESRr ... h-. m  my

ThLs program 1is designed to provide the rr.Ajris sod methods
for the installation of private fire protection systems

in private property and to enhance and support the public
fjr® protection systems of the communities throughout the

S a of Alaska. This 1is to be accomplished through the
combination of three approaches:

1. Establish a loan fund to provide loans to private

property owners for the 1installation of fire pro—
tection systems.

A tax 1incentive for property owners by removing

from the property tax coils the assessed value of
the private fire protection systen.

Control the water standby rate charge, charged by
water utilities for large diameter service to
sprinkler systems. Such rate charges should be

set at a level that will not discourage the 1instal—

lation of sprinkler

systems.



What are the po:n !'D1*™ lons; t*sw
Fire Protection Incentive

It is apparent that if such a program 1is carrier) out to the
ultimate, that most of our conn.ercini an*! bus Ir.esn properties
could be protected by sprinkl**:* systems. If this wan the case,
it will have a decided effect on the fire flow requirements of
each community by reducing the flow rcqu Irements. TEid will
affect the apparatus and equipnent required, location and re—
sponse distances of the companies, the number and location of
fire stations, as well as the manning requirements of the fire
departments.

There 1is no question that the .State of Alaska is underpin?;
rather rapid growth 1in population. The oil industry 1is expan—
ding, other industrial plants associated with the oil industry
are planned and coming on line. The fishing Industry is expan—
ding into new products and plants. This 1is bringing additional
population and businesses into many of our communities. Thi3
growth 1is 1impacting the fire protection systems of many of our
cities and rural areas. Communities.are being faced with pro—
viding additional fire protection services and with the costs
of providing these services. (-

The community Tfire protection incentive program can provide an
alternative to the increasing costs_nf fire protection. The
fire service may well be able to hold the 1lir.c In. respect to
increasing costs associated with the growth of the community,*
and may well be able to reduce the costs in relation to the mill
rate required for fire protection.

I have enclosed a copy of an article by Harry E. Hickey, an
associate professor with the University of Maryland, entitled
"Puilt-In Fire Protection and Fire Department .Vanning." This

va3d published in the Fire Management Review, a publication of

the City Management Association. This 1is an area of interest

to city managers, and will probably be discussed \1lth the fire
departments. The article 1is idealistic, but does indicate what S
effect providing sprinkler systems can have on the fire protection
system of a community.



ity of the community®s assets. I lo..V: at these assets as the

the Jobs created by these businesses. The community®s assets
are all the properties within their c-u.mur.ity, and the income
for the community > programs are derived 1in the form of taxes
on this property. With the property protected by sprinkler

systems, the community®s tax base and programs are protected
from fire.

Such a system protects the economics of the community Dby pro—
viding security for the businesses that provide employment of
those within the community. The immediate effect of fire on a
business is often dramatic, in that amount of dollar 1loss
attributed to the building and contents. The long-term effect
of this fire is often overlooked In that the business and Job3
lost, the former employees who often must leave the community
to work elsewhere, and the effect of the lost payrolls. Few
businesses recover from large fires; nost often the fire
destroys not only the building and contents, but along with
that, the Jobs and revenue from the business itself. This: has
the direct effect of removing the property from the tax rolls.
We 1lose the tax generated by the former employees of the busi—

ness. In many cases, the long-term effect 1is far more costly
on the community than the dramatic immediate loss of the fire
itself. In the long-term, this 1is probably the modt important

consideration for the establishment of a Private Fire “Protection
Systems Funding Program.

There have been a number of canneries in smaller communities

that have been destroyed by fire. Most often they have not
rebuilt, and in some cases the communities where this has hap—
pened have ceased to be. There have been a number of fires in
commercial property 1in our larger communities that have destroyed
a million dollar tax bass, along with large numbers of Jobs.
These have lons-term effects on the community.

The Community Fire Protection Incentive Program can reduce by
a very large degree the economic effects of this typ* -f fire.



The revolving loon fund should ho funded at a level that will
allow for rapid implementat ion and installation of private
fire protection systems.

This fund will make loans to property owners that desire or

are required by the uniform building code to install private
fire protection systems. Interest rates and loan terms of such
loans should be established at a level that encourages tnc
property owner to install such systems.

Requests for loans shall be considered on a priority basis,
with those properties that are required to retro-fit fire
protection systems 1in existing properties having the highest
priority.

Loan priorities shall be established by the State Fire Marshal~®s
Office. Tlvr fire protection system to bo installed shall meet
the standards as required by the State Fire Marshal®s Office.:

Cities and municipalities that have "code enforcement and stan—
dards administered by building department and fire prevention
services shall establish the priority schedule for loans and.
shall review and approve fire protection systems that meet _.the
erequired standards. Loan requests meeting their approval® shall
be forwarded to the State Fire Marshal®s Office for review and
approval.

The revolving loan fund shall be administered by the Department
of Commerce, and loan requests that have been approved by the
State Fire Marshal®s Office shall be granted.



PRIORITY™*!

Property that will be required under the Uniform Building Code
(1976) or (1979) as adopted by the .State of Alaska to be retro—
fitted with sprinkler systems.

PRIORITY 12

Exsisting property that is not required by the Uniform Building
Code to be retro-fitted with sprinkler systems, but where the pro-—
perty owner desires to install a sprinkler fire protection system.
PRIORITY *3

New construction that 1is not required by the Uniform Building Code
to install sprinkler systems, but where the property owner desires
to install a sprinkler fire protection system.

PRIORITY J4

New or exsisting dwelling units where the prupertv owner d~-jres
to install a approved sprinkler protection system. v *



What are we talking about when wo* sneak of a tax incentive
program for fire protection? In looking back over the year3
and in particular to the fire protection systems that are
provided by private property owners, business and industry,
we Tfind that through Fire Codes, Uniform Rulldin,; Codes and
ordinances wo have 1insisted that those same property o«:.irs
provide private fire protection systems.

In effect, what we are telling the property owner is that we

in the fire service cannot provide or meet the fire protection
requirements for their particular property, that ve 1iIn";*.it

that they install a system that will provide for fire detection
and extinguishment, and supplemented by our fire department, we
can then possibly handle the fire problem in his building or
property.

When the property owner provides for this private fire pro- =«
tection, we often overlook the fact that he 113 not only pro—
viding protection for his property, but in effect is providing
a part of the overall fire protection system of the community.
His system does provide for fire protection to nearby prpp.crtie:
in that the chances of the fire extending beyond his property

is practically illiminated through his built-in fire protection
system.

With the installation of a sprinkler system or other fTirf e«
protection system within the property, the value of the propert
increases. Up to now the increased value of the fire protection
system ha3 been added or included in the tax assessment bill on
the property.

I strongly feel that to require a property owner to provide

for private fire protection systems on his property and then
increase his tax bill because he has 1installed such a systenm

is again self-defeating. We must be able to encourage the
property owner to install such systems. We well know that such

a system adds directly to the over-all fire protection systenm
of the community.

To encourage the installation of private fire protection syster
in our communities throughout the state, with the direct long-
range effect of reducing or at least being able to maintain ftt

current level of public fire protection we should consider the
following:

Inact legislation at the State level that will remove from the
tax rolls the assessment against private fire protection syste:
The net effect to the property owner will be that his property
tax rate will be reduced by the value of the private fire?~
protection system.



» nrcmlumn

The public receives the following benefits when a private
property provides fire protection systems:

1. The public that enters or resides within the building
is protected.

2. The nearby pro,-Tty owners are protected fro-7~fire
extending from the property 1in question.

3. The community"s tax base 1is protected in the property
The community has assurance that this business will
not be destroyed by fire.

5. The Jobs provided within this property are secure
from fire.

6. There is a lesser demand or requirement on the
public fire department because this property has a
in fire protection system.

7. The overall fire insurance rating will be enhanced
those properties protected by fire protection syste

1t- 13 apparent that those property owners that install private
fire protection systems not only receive certain benefits
directly, but 1in respect to the community as a whole, thab
through their private efforts, provide a larger degree of bene
to the community 1in general.

Up until the present time, the property owner that provided
private fire protection systems has received no direct benefits
or credit from the community or local government for his effort
The community has in general r.ot recognized what the pri- ie
fire protection systems mean to a community. e

It is apparent that lr ail private property owners could or

world provide private fire protection systems, It will have a
dramatic long-term effect on the total community _."ire protet-
system. It will certainly affect the costs of providing

ty fire protection in the future.



The standby water surcharge rate that 1is applied in some
communities to those property owners tr'.nt have o0; have been
required to Install full sprinkler protection for their
property is in effect self de f*-nt In.", in respect to the fire
protection system of the community.

It appears that the only consideration for this type of
charge 1is- to provide additional revenue for the utility.

This type of rate charge will result 1in property owners ““Xking
a second look at installations of sprinkler systems. Unless
the property owner has a direct benefit that is cost effective
he will not be interested in providing fire protection systems
for his property.

The benefits that the property owners should receive 1in the
event he provides a sprinkler system for his property would be
a reduction in his Insurance rate, that will pay back the cost

of the sprinkler system within a reasonable tinme. Another
benefit 1is the protection of his property and business from
fire.

An additional water surcharge for sprinkler connection is con—

trary to the fire protection needs of the community. The
community should rather assist and encourage the property
owner to install such systems. <

We in the fire service, and those that arc iIn communities that
have placed a surcharge for sprinkler svstems, have often been
silenced and are unable to protest this self-defeating develop
nent of our fire protection systems. Where the administration
is dead set against such charges and they are unable 70 speak
out, Juch organizations as the State Fire Fighters Association
can® take a stand and pursue legislation at the State level
prohibiting such charges.

IT we can encourage the state legislators either by law, or
administrative action by the Public Utilities Commission, to
eliminate or reduce to a reasonable charge, the service pro-—
vided for sprinkler systems we will have accomplished much In
providing a direction and guidance 1in meeting the needs"for
fire protection 1in our communities.






P*QP.Q.1*ty Dlscript lotL_ 29,560 r.q. ft. concrete block, retail
shop complex..

Fire Protection Class Rural?sS

Value or Building .$702 ,000

Insurance Carried $700,000

Protected Rate .40 per 100

Unprotected Rate 2.65 per 100

Estimated coat of Sprinkler System $42.,000

Asseaed value of Sprinkler System $42,000

Property Tax Rate 5 mills

Fire Protection Loan 42,000 Interest 7S No.of Years 5-
Monthy Payment $931 Annual Payment $9979

Cost Unprotected Property

Insurance $13,550
Tax (mill rate) $3,500
Total ﬂ22,050
Annual saving to property owner $5
Saving to property owner on complitlon

of loan payments

$15

Cost Protected Property

insurance $2,300
Tax <3,500
?*r Credit 37
Loan Payment $9,979
Total $16,069
,931
,960

Vi



Property Dlpcrjot_lojx_ 20,000 ;uare foot, woe | fre.me ,norcanllle

Fire Protection Clm;3 Class €0

Value of Bulldln." £300,000

Insurance Carried $500,000

Protected Rate A3 per XQO

Unprotected Rate 1.76 per 100

Estimated cost of Sprinkler System 26,000

Assesed value of Sprinkler System_ 26,000

Property Tax Rate 16 nitls

Fire Protection Loan 26,000 Interest 7; N"o.of Yeard

Monthy Payment Annual Payment

$51n - . $67177
Cost Unprotected Property Cost Protected*Property

Insurance $3,800 Insurance 5115

Tax (mill rate) 16 8,000 Tax $3.000
Tax Credit -3316
Loan Payment $6,177

Total 516,800 ittli 313,1176

Annual saving to property owner 32,324

Saving to property owner on complltlon
of loan payments $3,501



""Jask yiH* insurance ratek

¢

Property DlocriIntion 26,000 :;*]i:To-jt., shop office and
bvili sffcorage p.arnVro® wood frame coniti.n*:! Urn

Fire Protection Class Unprotected Classil0

Value of Bulldlnr 1,000,000

Insurance Carried 1,000,000

Protected Rate -30/.50 per $100

Unprotected Rate 2.81 per hundred

Estimated cost of Sprinkler System $72,500

Assesed value of Sprinkler Systenm $72,500

Property Tax Rate 5 mills

Fire Protection Loan 72,500 interest 75 No.of Year:

Konthy Payment $1,735 Annual Payment $17,226

Co31l Unprotected Property Cost Protected Property

Insurance $23,100 Insurance $5,000

Tax (mill rate) $5,000 Tax $5,000
Tax Credit ) $362
Loan Payment $17,226

Total $33,100 “otal $26 853

Annual saving to property owne: $6’236

Saving to property owner on Tomplltlon
of loan payments $23,362



.There are two insert articles on the
of sprinkler system installations on

fire protection

systems.

effect
public



e "The number of coi"p.«nivr. rr-qui r«-d and p*::11-1n Flro Prelection

the manning levels for cump.st¥y An*J Flro Dcportmont
iirectly related to tin- " h Mcmmlivj

in a community. Any o»” cv.mily Ins a

range of hazards. Tlum * Pwi*, the geo— W

graphical 1location an.l lho nature of ﬂW”,Zf“VC)j.*
these hazards are prime factors in deter— -*-Jc0'a-1c FVo.'ejve

mining the location of engine and ladder MHMF:HnyVWANmG

companies.

PROPERTY HAZARD LEVEL REDUCTION
Generally, property hazard levels should be used to determine the
number and type of fire companies required and the ir.ir.ning Levels for eac

One method of measuring property hazard levels 1is to determine the
amount of water required to control and extinguish a fire 1in a building c
a group of *buildings. Required fire flow will vary according to a build-
ing™ ground floor area, height, construction, occupancy, internal fire
protection and alarm systems (automatic sprinklers and alarm transmissior
to emergency response service), and exposure conditions.

The Guide for the Determination of Required Fire Flow,” which 1is pub—
lished by the Insurance Services Office (IS0), can help to determine fire
flow requirements for specific hazards (there 1is some question on the
validity of the final computations). It is also helpful in assessing fit
flow requirements according to a community®"s hazard variables. The guidt
states that by using these computations, fire flow requirements "may be
reduced by up to 501 for complete automatic sprinkler protection, .._Where
buildings are either _fire resistive or non-combustible construction, the
reduction may be up to 75%". Thus, established fire flow values can be
cut drastically Dby requiring the installation of automatic sprinkler pro-
tection. - -

Regardless of the method used to compute required fire flow,.fhere i
general agreement that the public protection equipment requirement incre
with the fire flow requirement. Conversely, as the property hazard 1is
reduced, so is the required fire flow and thus, the level of fire depart
response.

A community policy to control and reduce property hazard levels by
requiring automatic sprinklers can have a significant impact on holding
line with fire department manning requirements. In addition to 1improved
life safety and property protection, automatic sprinklers may rr-pjee pro
erty insurance premiums and the demand on the community®s fire suppcessi
delivery system. This may open new service delivery options, such as
improvement of emergency medical services with existing personnel.

HYPOTHETICAL CASE STUDY

The community of Newtown, which covers approximately 12.75 square

miles, has D primary hazards characterized by: ordinary construction,
four stories, ground floor areas from 43,0C0 to 50,000 sg. ft,, occupant
at the moderate hazard level, and normal exposure conditions. It is

assumed that these buildings are the worst fire hazards 1in the community
and that the 1level of fire protection required for them will be equal or
better for the rest of the community.

Without automatic sprinkler protection.the 1SO guide sets a requirec
fire flow of 8,000 gallons per minute for each fire. However, using the
water supply section of the 1SO Grading Schedule, the basic fire flow fc



Jcwtown s 7,500 gallons per minute. The guide njker. a clear distinction
between required fire flow and basic fire Clow.

IT each of the primary hazards were retrofitted with a hydraulic auto-
matic sprinkler system, ho peak required fire flow for each fire demand
zone would be reduced from 3,000 gallons per minute to 4,000 gallons per
minute. This would reduce the basic fire flow for Newtown to 3,500 gallon
per minute.

The reduction 1in fire flow requirements has a dramatic effect on
manning levels. Fire suppression manning requirements were calculated on
the following assumptions:

- a 48 hour work week

average vacation and sick leave of 4 hours per week for each indivic

- 38 persons are required to staff a suppression position 24 hours a d

engine and ladder companies each require one officer on d* y at all
times

The 1SO Grading Schedule was used to determine the number of engine an
ladder companies required, based upon the response distance and the estab-
lished required fire flows, and the manning requirements for each company.

Company and manning requirements were calculated with and without
automatic sprinklers.

Without Automatic Sprinklers With Automatic Sprink

Stat ions 5 -3 -
Eng ines 7 4
Ladders 3 1
Off icers 42 15«
Firefighters 209 76 -

Annual personnel costs (including fringe benefits) were estimated
basis of $24,000 for each officer and $18,000 for each firefighter

Without Automatic Sprinklers With Automatic Sprink

Officers $1,008,000 $ 360,000
Firefighters 3,762,000 1,368,000. {
TOTAL ) 4,770,000 1,728,000

The reduction in personnel costs alone is $3,042,000. This hypothetic

case does not consider the cost factors for installing automatic sprinkle:
community water system design, deactivation of two fire stations, or the
potential savings on community insurance premiums,

It has been established that the property hazard level 1is the primary"”
factor affecting manning levels for fire companies. When tuc \azard 1is
reduced, so 1is the manning requirement. This 1is only one method of .
assessing the difference between protection from specific hazards with a
complement of fire suppression personnel and 1increased private protection
to lower the demand foe public protection.-



BY R. J. COLEMAN
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tnd
G. L. CARMICHAEL
Sin Clrciinlf, .11/ tire P

FjcoJ with «tremendous increase In
the residential fir* problem as its pop-
ulation double* in lh« nrtl 10 yrur>, Sun
Clemente, Cwlif,, has pa.v*eil nil nrili
nance requiring »PrinVicr systems to In-
installed in new rn-iilrntiid nilWklruCtinit.
‘Ilia ordinance also applies tn the ie-
inoJrling uf mure than 50 percent of 1
building.

Thera ha* been a great dea) nf talk
over (ha yean about residential fire*,
which account (nt th« Inrgewl nunil'r nf
structural fire* and lake tha mnal lives,
liut San Clemente has dune something
ubout the residential fire problem. The
sprinkler ordinance is aliui aimed ul re*
straining (ha cmt of public fire protec-
ti.ni while tuusimixing fire department
service* and polling technology tn work

or us.

What prompted tha passage of the
residential sprinkler ordinance was s
nnnpir growth situation fn the city an.l

preparatory work by the staff of the San
t.'leinenta'Firc Department.

Land lo be developed

San Clemente covers 15square miles
with a population of "Vi.OKXI Two thirds
«if the city, ahout 10 square miles, is va-
cant Lirvd. Tha three corporation*
which own this land are prepared to
fully develop it within the nest 10yrnr*,
The population of San Clemente it due
toilouhla hy IWO.

The fire” department staff several
yCtl/H ago reali/rd that it faced this pn-
Icnlial and instituted a fire department

muMcr #'il.ut priocit. ()nc ul the civ-
menu of the master plan was to examine
alternative mvlh.-d* uf providing lire
protection during ihis period of un-
precedented growth. Initially, the de-
partment rrvcived most of [U inform.!-
tSuit and training on the master pl.m
project from attending the Nntinnal Fire
Academy fire protection master plan-
ningi course _
Utorically, 10 percent of the firr le*
in San Crieinrnle ha* occurred in sin%Ie
and multiple residential building*. The
five-year file murd nUt showed timl the
largest percentage uf fires started in
kilchrii.i ami living rooms, The result
of this statistical data wax the formula-
tion of a moMcr plan goal In"miner the
l.os of life and priqwrty in dwelling fires

«« | fire' ENGINEERING

|\ limiting foe
Con lin- li-m."
V, (I'rila -t

ltese.irch -l-.ifi-'c gi-1-r plm
pi-ijeii develop. -l 1-Ml it ole il of 0-"-r
loall-.I oil stud.es *1 o si-1- lati.d *(*e;l
Ller sv**ait*, -in- ¢ %[,  t-r* -l *ely
warning system. "l l-i-*r *yit, -a* *.-rr
inmiedtiitely idrr.lified a* p.i.siiili-
means uf mitigating the fire pro! nn.

The first o? thin..- .v>ti-m* [l-.il w,l.
integrated into Ilie cilv*s «i-(r* w,x 1h.0
ol siimle detectors. A iinnprrhen-ivr-
Nin.ilr detector ordinance, putlerned
alter the S.tn Carlo* one, v.i* iul-<p!t-d i«
Itfifiv Thi-s i-rdinaner reipiire> tin- in-
stallation ol smoke detectors in all new
hotiies and inrioting le-ines when thrV
are sold or liy I'I-SI, whichever rm'ir*
lirst.

Meintk’rs uf the for department V.
some of their liasie inforinnlion on »e*{s
dentinl sprinkler tests from I'nited
States Ih*|iar(ment of Coauaerre stud-
ies. \\ith the aid of several I solo,
malic sprinkler companies, the depart-
ineiil conducted » «r:ir* of controlled
hunts, experimenting with a wide range
of heads and installation «>»<-ifire|iiins
suggested hy the Department of Com-
merce studiés. The-r tr*l« were run in
cisiperHtioii with li*al building con-
tractors mid drvrlign-M.  Interested
parties were allow ed In witness the test*
and ni.iVe suggestion* on how to incor-
porate sprinkler rv.trms into their
construction projects

Four sprinkei goals

The fesidenli.il sprinkler ordinance
was developed with I'niir major goals;

l. That it be low cost.

I'h.it it lie aesthetically accept.ihle
to hoineow iws,

il, That it I'v ntmed at rerlmin." lia-
hdilv in providing fire services,

| 11td 1l sjieed ;he r**pi*n*r ot ex-
tinqui*hi*ig agents ir. adarlling fir™

tine thing Innaim- app.irent right
iwaV. The state of the -ir: in re.id.* nti.d
sprinkler prntrction was not perfect.
Jtit, tn draw an analogy, the fire dr-
p.irtivent staff fell "that if the Wright
lilt.liters had wait/*! for the Concorde tn
.- invented, they probably ne".r-r would
liise limit the nrit aircr-iH.” The dr-
ci*ion was m.i-le le t. »r what inform o
lull we li.nland ttti-'.c f "*-ir<! with the
development 1 C-Liijieh.en*i'. <
epfiiis'i rifijii. lit. e ! a dwe-ling*.

I'he si.m t'Srinente Fire Ili-par;:;ict:t
0jH-ral.. with an .itt.u V p imper that i»
hiiki'd up hy :e-erve lire fighter-
It.t i.] .ul this operational .ituation. it
w.i* i'lll intent to provide fi-side-tSt.il

-1 Mn iis*e in »

pro "-l-r .- I'r-m* with three objectives
in non!  [Ilie fir.t t-L-rclive was fil
~iiitlne  —r.enlof alt ol-tiling is'ru-
pan. v firr« to the room uf origin. Thi

I wis t-i niilirc the s#irin*ter Sy»-
I.-in to prev.-nl, ftssh-iivtr froin ctlrnil-
ut. » fire into fisims adjacent In the
r-.i-n i-_fori?in ‘The third objective »«»
til p.-ovid-e tire *i:p|--ri**cVin cnfuhility fne
the first i minutes id to alarm,

Flro d*pnftm«*nl support

The.r three iihjrriivw recogniicd
tliat till*.- isstems must lie »upj».ricd by
fire >0j.;ire*«ion forces if they were tn b«
1*0 percent elfcx'tixc. These three nb-
jei lives also rrriigim..] 1 the rem*
dential sprinkler aystem w*i primarily
n Lsil to mitigate against fire sprend
during the reflet lime periud.

The ileliarimrnt nlrrnrly had S wrtial
track record on these sj'stems. Due to
the other problems in the community,
such as limited access, underground
garngrs. etc., the deportment hnd al-
ready reipiired several apnrtmenl
lioii.es and t-omInminiumt U> be sprin-
llerrd to NFI'A Pamphlet 13-D re-
ipiiremrnls.  Prior tn. passage, of the
ordinance, the fire prevention bureau
hnd required th.rae systems in apprroxi-
m.iielv *ix of thr-*e nccijuncie-x. Thrte
had l«<en completed prior lo’the final
drafting of the ordinance.

Consideration of this altern.ijive was
given ntrrrnendoui hoosl with the pas-
sage of proposition L1 This lax-limit-
ing initiative highlighted the ger .ral
lir..hlem of eroding revenue to support
fire departments.

On* of the mowl important elemtnu
in the study was that nf ci-sL  With
home construction costs spiraling rap-
idly, one of the objectives of the stuay
was tn develop a system that would be
e~cnnomically feasible during construc-
tion, With single family d ~1iig cun-
*tfui "ion ost.< rill™**, . r Sofl.IM), the
installation of a truly domestic rest-
drr.lis! system was a relatively insig-
nificant amount. The staff estimated
the xost tn e mily >700 tn SSf>0 during
the construction of a Snmenf al»>ul2ttj0
Jjtiare lcel

Early vrarninn jjrslem

The third system thst has yet Ur he
required hy ordinance is the early
warning alarm xyxtrm to tie ti*tether the
other **tcrne.  The fire department
om™ i, jtitir.s officer, Capuin Bill
[lundy. ha» authored an ordinance and
ili-sign-td *|-efificatinns for an jlarm
* **t.m that will allow the fire depart-
u-:it to n.aiiti.r Ix.th trr.okt detectors
and n *idfntial sprinkler lysumswiih



"I'here sire many other rlomeids ,Mh. !
h system b

In di*,'nss in tins nrtirli*, *V-n ul ile*]
major construction riMjiiiii'iiiriii.s, het» -1
el 5, will I lichlly Fiiitriilu-il hy [ [.0*
Jlstidrinfiit.

Kif'l, @ m iliti mn*1 I il
Jur-filiii® In [irrdesicn. 1" Inii; % i
P> UF ikt lior | ti-slirg, | liethe
department Mill rx.mtini* every il
Ltami .mi) compare it :¥\.iirtl the stan
i.m[* .uni cn™itH-erin® drawings.

Secondly. the i(H*lily of riin-tfiiilion*
«|I_|__Inj*!‘||_||>.rn|_ll‘ﬂ llinmyh u series «(*
IMFiiHtG> initluiri/.il under the ordinance.
*|m'li in summary states, * No mu* shall m
in«Lill .t ri*iili*ntinl S_Fr_m_kler system in''
SHIL"Ifiifiilr v.itlimi |_t|n*de§)artmentj
[l T M Tt %*Ut In* oil- ]
tuiiii'il thluuch the sifllci* of the lire
ehief. 11 will In his ulili*.ntinn, prior In |
issuance of a |[H*rmil, In Ik satislled that
the applicant has adcipuili* Iriiiniii; and
ktmm'leilce in sprinkler system phinihinc
li"t.vliiYs.

One-year sprinkler insInller permit*
are isMieit fur u $10 fn* thnt covers the
iilinitiislraliiin i*i>*U nf the fire depart !
mcitt. J

Premium cul sought

‘I'he Tire prevention bureau is solicit-
ittj* input frmn the irsurnnee imltistry in
an Mttempt til gel a reduction in in*ur*
Jline premiums for occupancies that are
protected liyriil three Imiltein systems.
The results uf that study are incomplete
ul this lime.

tire suppression force* without facin*;
spirnlinc cost* nr feilueed revctim*, It
will tin', prevent mtr depart merit I'mm
Coneiric in terms of uilditioiial staff and
eijilipmenl. As a matter of fact. the
master plan rds** cidls for two new fire
stations,

Il is still Jicis>«m to slrtcrtiiim* if tile
si.iiiil.irds ami the iirdiilsittees prisluee
asiiil*iiiiilly sijsnirieant level of redtic*
li.ni in tlie lire proldein. The lire de-
partment staff is continuing to Iniihl a
partnership nf the fire wrviev. the
sprinkler industry, the insurance in-
dustry, the huihling industry and the
lis'nl citizenry tn tiji>r«i(lc the nrdin.im es
if that lavomr* necessary.

Hopefully, when the development of
the three vacant land areas it completed,
wr will have an environment that is
considerably «cifrr from a lire ** point
of view than the average communit
Ut really don't know (hat for snrr "'
compare tnmtr rarly analogy ahoul 'In*
U'richt [lfother*. we have now huiil m
asystem that ivllying. hoi **rare realli
Hot sure haw* it's going tu land, e»sl\
lime will telll T0



UK
b d

FHTTTTZI



ELMENDORF AIR TORCE BASE

wcu |

WELL O

PUULIC JTILITY DISTRICT

WELLS, Q

tlUsryz






Sprinklers Cut Fresno’s
Fire Losses and Budget

EDWARD J. REILLY nnd JOHN A. VINIF.LLO

LN TIIK
the city of Fresno, California I»cgan tti<' process of basing
its municipal firesafety program mi 1ik* installation of
automatic sprinklers. As a result. tin- city decreased its
file losses, decreased the percentage of the niunicipal
budget allocated to its fire department, and iinpioved its
insurance rating.

Many of the details of the Fresno program weir ex-
plained in a March 15)75 KIttk jootV M . article entitled
"Hose the Cily of Fresno Achieved belter I'ire Protec-
tion." A major element of the program seas the enact-
ment by the Fresno City Council in 5WL of the Danger-
ous building Ordinance, which focused on the central
business district and gave cily nllielals the power to
remedy the hazards resulting from unsafe buildings or
structures. City officials were empowered to condemn
those buildings or order their repair, renovation, or
restoration so that they would meet the requirements of
the Frrsno /ini/ding C<¥(fe.

Under the provisions of the Dangerous building Or-
dinance, buildings owners could choose among several
alternatives to bring their buildings up to the require-
ments of the bui/ding Cor/e. Most owners found that the
most economical way to comply with the Code was to
install automatic sprinklers.

The city coupled the Dangerous building Ordinance
with a funding plan that city officials arranged with the
local agency that administered tin* federal urlum lencwal
program in Fresno. Federal funds were provided to the

~Mr. Unity u I'miilntt of iti* Yilioiul Atiloni.ihr Spillikin .mil
Fire GmtmI Assaciation, Inc. Mr. Vmiollo is iluil oiguni/iitiim's \'m-,
IVirtiiinil il il ()i, 1l
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city by the US Department of Housing and Urban De-
velopment for the acquisition of property and the demo-
lition ol buildings not worth saving. Hie city's agreement
with the urban renewal agency specified that any new
construction in the city's urban renewal area would be
sprinklered in accordance with N'FPA 13, Standardfor
the Installation of Sprinkler Systems. Finally, the urban
renewal agency agreed to help interested owners find
loans fm building renovation. The agency did not, how-
ever. provide funds to owners or ge.s.,. ce loans made
to owners.

As a result of these two actions by the city — enact-
ment of the Dangerous building Ordinance and the
agreement with the federal urban renewal agency —
sprinkler protection became almost universal in the 18-
block central business district and a separate 22-bloek
area once considered a slum More than 5)5 percent ofall
the buildings in both areas ultimately were protected by
automatic sprinklers.

Representatives of the National Automatic Sprinkler
and Fire Control Association (NAS), which was involved
In the initial discussions that resulted in the Fresno pro-
gram, revisited the city in 1977 to study the results pro-
duced by the program. What follows is a recounting of
the effects that the organization found the program had
made on the fire department and fire losses.

Fire 1V[iiirtim'iil llrsnitt

In 1055, Fresno's population ..ood at 115.000. by
1977, (>9.500 people had heen added to its population, a



65 percent increase. In 1955, Fresno only 21
"*],litnrf miles. Hy 1077, thiougli a process o| .mm-salion.
its area had jumped P>58 square miles. Dining llie \ame
period, (Iit* number of Fresno's engine (smgiauirs in-
creased from 9 to 11, a 22 percent increase. Total paid
fire-fighting personnel increased from 2IS men in 1955
to 276 men in 1077, n 2 percent increase. 'Hie numlier
of fire fijillt*rs on duly unnind the clock remained mi-
changed: 68 men on duty during any 24-hoin period in
1955, and 68 men on duty around the clock in 1077.

Hu: burden per fire fighter hail increased ennrmoiisls
between 1055 and 1077. In 1955. there were 8.2 lire
fighters per square mile of area to protect. b\ 1077, the
number of fire fighters per square mile was reduced to
1.2 men per square mile. Therefore, each lire lighter
was required to protect more than 2h times the number
of square milts ofarea in 1077 than lie was required to
protect in 1056.

Tlie number of fire fighters on duty during any 21-
hour period decreased from 6.0-1 men per 10,000 in 1955
to 3.6-1 men per 10,IKK) in 1077. So the liie department
was protecting almost twice as many people and
property in 1077 as it had predicted in 1055, and had to
cover over 2'/j times the geographical area u itli only 20
percent more equipment, and virtually no jnerease in
manpower. «

In 1055, Fresno's fire department received so few
deficiency points that it was rated as a Class 1 depart-
incut. If the fire department were to maintain its Class 1
rating, -1 new fire stations would have to have been
added between 1055 and 1076. Assuming a cost of SI
million per station, including land and eonsliiietion
costs, this $14 million acquisition would liave cost the
taxpayers al out $2.2 million per year, assuming a6 per-
cent municipal Ikiiul issue floated over a 20-\ ear period.

Fourteen pumpers would have to base been added to
maintain a zCii* deficiency ixint rating. \t $65,()(M) per
truck, this additional cost would add about $Mo0,600 per
year to the fire department budget with the same 6 per*
cent municipal i float for (lie same 20-year period.

It is diflicult to calculate with pnvisiou (lie impact of
additional maigKiwer required to im.iiue.iiii a ZEro iueie-
ment in deficiency jmints resuiting limn a manpower
shortfall. However, in 1055, the Fresno Fire Depart-
men| was up to full complement; six men per company,
on duty 21 hours a day. My 1076, mils lout men mold
roll on a call during any liotir of the day or nignt.

If the three-ehituim system (three men working 56-
hour shifts around the <bn-k) had lieen in existence in
1055, 81 new fire lighters would huso In - required to
meet |ull manpower needs of the department. To say it
another way, Fresno's *1077 department of 276 men
would have to have been increased to 360 men if the
department were to maintain its ('lass | rating. 'Ibis
m would bave added about $1.26 million per year to Fies-

ito’s fire department budget. This would have increased
j the 1077 lire department budget from about $0 million
f
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1N .- dig. oliuent budget came In 13 percent
< the total in 1955. it would base mine tn alxiut 1
percent in M)77 il manpower, live stations, and equip-
|menlt were to be maintained at zero deficiency point
evels.

Kiri- laisw-s

Metween 1956 and I'X/i, per capita lire losses aver-
aged $4 71, In tin- dreade iiiiuii-di.itely following, per
capita lire losses averaged -$V 11. However, construction
cost mine lli.in doubles even decade. NAS wauled to
measure the cost of lepluciug buildings destroyed hy
liie. so it adjjisled per capita lire losses to the building
(uiustiiietion figures published by Fngi/U'cring Sews
Urnml. Adjusting per capita fire losses to the building
(aide Index, "teal losses" dropper! 22.4 percent in that
decade.

Of even greater significance is the fact that nonrcsi-
denlial losses averaged 62.1 percent at the beginning of
tin- 20-year period, by 1976, noiiresidential losses bad
plunged to 43.5 percent of (lie total, and it was these
buildings that Imcuiiic the object of the intensive auto-
matic sprinkler master plan

The Fresno program is a comprehensive fire defense
master plan. *

In the decade that followed its implcmcu'ntinn, the
city's lire losses (adjusted for inflation) were cut by 22
percent,

The lad that 95 percent of two urban renewal areas
covering 40 square blocks were protected throughout by
automatic sprinklers under a combination of ordinances
made it possible !>r the file departmtmt to take full ad-
vantage of the 50 percent reductions permitted under
the "lire How" standards of the Insurance Sc;.  ulfice
(ISO) grading schedule and the additional 25 percent
credit given by 1SO for superior construction. 'lbis re-
sulted in the imposition of almost zero deficiency points
against the water department.

Intelligent planning based upon a thorough under-
standing ol the ISO grading schedule enabled the build-
ing mid lire departments to take the steps needed to
upgrade the city from an ISO Class 3 to Class 2 city.

The implementation of the plan resulted in economics
in file department operations of up to 10 percent of the
total operating budget for that department. Tlie 1977 fire
department budget of $9 million would probably range
up to alwiut $12.6 million if the 84 added fire fighters, 14
pumpers, and 14 fire stations required to maintain a zero

(Continued m uxr Hil
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sprr/iKieivcu) 1"1I"osos Fire iaiXSeTidvd liudgot .mu,mini Aeg? M- wi

defiwcnCy point rating lkm | been implemented as ;i solo
|i0n to tin* f]|fe defense slrhlegy.

Hi-ill losses (measured in replacement msi of 1-nititium-.
destroyed) were reduced I>v 22 percent. Wliilr must
cities in tlie United States are operaline with lewei fin-
stations, fewer pumpers and ladders, lewer lire liglitcis.
and less eipiipment lliau they had 20 s.-ais ago land
many are protecting more land area*, liesuo elmse to do

mi iitit ol an intelligent master ennri-pt. Its results; i
in'>i< ellien-nl niiiuidp.il gmi-iinm ul. inure lire prolee-
linn Ini its cili/rns il loss in\]. lower insurance rates,
and a smaller. more rlhi-idil. higher paid, ami well-
trained (in- di p.nlini-nl. pins a planning and iuspi-etiiiu
eli-patliin-iil with tin- proM-u capability to di-\e|np and
i-seeiile @ Ynst illiilne "maslei plan lor uiiinieip.il fire
di-lense.

Light-Wull and Special Light-Weight I'ipe in Automatic Sprinkler Systems iiinuiiwcil ftvm Mi

Tnhlc I.
Inlirnu/ Piiinii*hr (jiu/n.i

ri/i* * tij IU'ilitt litin
Truth- SI:*  Schrthil* AO Stliitliilr 111* hi Tin niiii hut

V LUIO 101)7 20's

IVi* 1.3X0 1.-1-12 i«r»

lyi 1.610 1.LKS2 nw

0 2 .ixw 2.137 Hi';

214" 2.704 2.013 27"

3" 3 (XiX 12110 20't

T ~ton ~1200 2177

5" 3.017 5.20.7 21%7

@ 0.005 0.3.773 20-:

h* S. )71 s21)1 nr;

> Silii-ililli- 30,

30,131 wall llii kiii-ss — Mit-wall |.1Limm

30. XX wall .lliis kin-ss — Imlil-ssall [iilii-

4 AS'I'M A-133 lipdlil-ssall sli--I pip--

An illustration of tin- ell'eet ol specifying light-wull
pipe its a snlistilute for staudard-w eight pipe in an auto-
matic sprinkler system follows. A warehouse with high-
piled storage of a type rc«|iiiring 0.3S gpm per sipiare
foot over 2,0X> sipiare feet ol Hour area uses I7/aa-inch
orifice imtomatie sprinklers. The pressures reipiired lot
this aiitomalie sprinkler system are illustrated in Talde 2
for Imth staudard-wcight and liiiht-ssall pipe.

Fire pump power demand in this example ran lie re-
duced by as much as 13 percent, depending on pump
elliciency. Table 2 illustrates lliat ibis water supply will
be reipiired to deliver Ib.7 psilesspressure.it TtiOgpm.

Simxitli luli-itor Pip*- Wullt

Friction loss is a liii.ietioii of interior wall toughness.
Light-wull  pipe, manofaetured in .uvurdaiiec will)
ASTM A-133 specifications, is made b\ tlie electric-

resistane- weld process. The steel used to form this pipe
is rolled, either cold or hot, and has a smooth surface.
‘Hie pipe is generally formed cold, and thus has little
opporlimits for scale formation and roughening of tin-
surfaces. Standard-weighl pipe isollen formed hot, and
may include scale and other imperfections on its sur-
laces. Ten percent improvement in .surface finish can
result in a |fi percent reduction in friction loss.

"I'dlilc- 2
(M1 shiminttl LII-A\riuhl.
thiflin W rmhl aJo
tit, DIELIIM i [TKIE
It||\/|'||.||%[ 22.li 220
11 hull Lis.
ML 1,11 320 201
LIS 130 31.2
LILIFTUN I 171 170
Al 03 19
no m 127 | IDS.7
M'MMAKY

| Sprinkler system designers have an added option of
using Schedule Id light-wall pipe.

2. Substitution of Schedule Id light-wall pipe for
Schedule -Id pipe will significantly reduce tlie total pres-
sure and power demand oil the water supply.

3. Hediielimi in pressure reipiirements can save in-
stalled and updating uists as follows:

* less horsepow er reipiired to deliver water;

« Smaller pumps nr the ability to supply sprinkler

systems irnui existing water supplies;

« Smaller pipe sizes — lower pipe tost — less weight

— less labor and freight insts. £
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Fire Protection Water Standby Charges:

Mot In the Public Interest
by BRIAN K. SIUTE

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

In 197S over 3 million fires caused over $1 billion
«.Drlh of fire losses. The dollar value of the damage
and destruction by fire does not even begin to ap{)roxl-
mate the actual fosses because serious fires create in-
direct business and community losses such as:

(a) Loss of customers

(b) Loss of profits

(c) Cost of retaining key personnel during shutdown
(d) Loss of taxes on destroyed property

Finally, there are indirect losses of a personal nature
These may be even more difficult to estimate, yet their
importance should lot be neglected. In addition to
financial losses incurred through temporar unemploz/-
ment and_expenses, incurred in finding and moving to
new housm?, there is the destruction of irrcplacable
personal belongings.

Water is an indispensable commodity when it comes
lo fighting fire. Fires cause billions of “gallons of water
to he consumed putting them out. ConSequently, given
the compelling social %oal of avoiding the catastrophic
fire losses, together with the absolute necessity of water
for basic human existence, a municipality should develop
policies. which maximize ils ability lo provide both fire
protection and adequate water supplies.

According to the National Fire Protection Association,
private fire protection systems (of which automatic
sprinkler systems are tiro backbone) are the most ef-
fective menus of controlling fires in ‘buildings, Not only
do private fire protection systems put out fires, they
do not require nearl_% as much water lo extinguish fires
on the average as iB required b%/ the Fire Department.
The expenses of (lie Fire Department incurre flghtmg
sprinklered fires are much less, and the chance for in-
jury to firemen as a result of fire is almost negligible
In sprinklered buildings.

Jarindi It. Sliute Is an Anchorage, Alaska attorney, lie
represents the Water Conservation Association of
Anchorage.

In Anchorage, Alaska, in 1977, the Public Utilities
Commission apxroved a new tariff for the Anchorage
Water Utility. As a result, the utility required owners of
private fire  protection systems t0 make a monthly
payment for merel¥ having an automatic sprinkler syj-
tem connected to the utility water supply. The owner
Wa% reqtun?ld to pay even when he did not use any
water at all.

It came to the attention of the Water Conservation
Association that the monthly charges in some cases
were S0 h|q_h that they were in excess of insurance
savings realized through installation of the system.
Consequently, some owners were deciding to turn off
their fire protection system because it had become un-
economical to maintain. The Water Association was also
aware of some new construction for which plans for
installation of private fire protection systems had been
cancelled because the stiff water standby charge was
too high in relation to tlie saylngs w.ich could be
realized by having the systems installed.

Tlie Water Conservation Association took the position
that the standby charge which owners of private fire
protection systems were being required to pay was not
In tlig interest of conservative water usage, was not in
tlie interest of increasing the fire worthiness of the
general Anchorage municipal area, and did not further
cooperative pIanmn% to solve tlie interrelated problems
of Frowdmg adequate fire protection and water supplies
to the City.

The Water Conservation Association prepared a
memorandum to more fully explore whether tlie standby
charge fire protection owners were being required to
pay was in tlie public interest. A detailed fact digest
was compiled. As a result of its studK, tlie Water Con-
servation  Association concluded that the standby
charges were not in the public interest and, con-
sequently, should cither be eliminated or alternative
methods” found to restore the economic incentives for
installing private fire protection systems so tlie water
conservmtt; and fire loss reducing characteristics can
be promoted.

As a result of its efforts, the Water Conservation
Association has apﬂarently succeeded in %ettl_n? the
Municipality of Anchorage 'to agree to a potential of a
reduction in standby charge of as much as 75 percent
or more. However, the Association would like to see the
charge eliminated completely for the following reasons:
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PRIVATE FIRE PROTECTION SYSTEMS GOTH
CONSERVE AVAILABLE WATER SUPPLIES
AND GREATLY REDUCE LOSSES CAUSED
BY FIRES.

L. Private fire p-otection systems conserve water
supplies.

Statistics showing the effectiveness of automatic
sprinkler protection are phenomenal. Only in rare in-
stances 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
intentionally or b?/_vandals. A complete record of fires
in sprinklered buildings would show that their efficiency
Erobab_ly approaches 100%. Of all the fires controlled
y sprinklers more than 90% of them are controlled by
three or less sprinkler heads.

The effectiveness of automatic sprinklers stems from
their presence at the potential scene of a lire before
the fire starts. They can apply water immediately where
it is needed because there arc no problems of access
to the seat of the lire <r interference with visibility for
fire fighting due to smoke. Sprinklers can extinguish
fires much earlier than a Fire Department could ever
respond to an alarm. The amount of water necessary
to put out a fire in its beginning stages is nowhere
near the amount required for the Fire Department to
put it out after it gets going.

Performance characteristics of sprinklers indicate that
standard automatic sprinklers discharge anywhere from
15 to 55 gallons of water per minute, depending on the
pressure at the sprinkler head. In comparison, a heavy-
attack two and one-half inch mobile hose line in oper-
ation can consume more than two hundred Pallons per
minute. If the fire is not put out in its infant stages
(as_occurs over 90% of the time when automatic
sprinklers are deployed), it may lake a number of heav?/-
attack lines hours to control the lire, if the water supply
holds out that long.

2. The total required fire flow for a municipality
is reduced with the widespread installation
of private fire protection systems.

The traditional method for estimating the water sup-
ply required to serve a municipality’s fire protection
needs is by computing fire flow re(iuirements. he latest
developments in estimating fire flow requirements are
found in the Guide for Determination of Required Fire
Flow published by the Insurance Services Office (ISO)
in 1972. The fire flow formula reflects significant water

conservation propensities of private fire protection. De-

Pending upon tho flaimibility of a QIVEN building, the
ire flow required is reduced by twenty-five to fiTty
percent when a sprinkler system's present in a building.

The dgmde for determining required fire flow just
referre d . fic bui
ings. The ISO utilizes this formula for determining fire
flow requirements for Anchorage as a Cily. The proce-
dure for making a city-wide fire flow determination is
more fully described in the SO Municipal Grading
Schedule.

The last analysis of Anchorage fire flow requirements
was performed and summarized oy 1SO in a 1909 report.
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to is a determination made for specific build-

1SO is presentlyr in Anchorage reevaluating the fire flow
requirements. The 1972 fire flow guide has heen re-
vised since the last fire flow study was done for
Anchorage in 1909. ISO engineers indicated that the
reduction in fire flow requirements for a building can
be even greater than 50%, to as much as 75%, given
the right kind of building construction.

It was the opinion of the ISO en?ineers that although
the ISO methodology did not enable a precise computa-
tion of the reduction in Anchorage fire flow require-
ments caused by the private sprinkler protection, it was
significant. ISO indicated that the sprinkler installation
in"the central business district alone made Anchorage's
central business district a much better fire risk.

Finally, ISO engineers indicated that with all of the
factors of the Municipal gradmﬂ schedule taken into ac-
count, they were hopeful that the required fire flows for
Anchorage would be less than the 1969 studies indi-
cated. However, the investigation work for the study
has not been.com_EIeted, and consequently the fire flow
requirement is still to be determined.

In 1909, ISO engineers completed a report on Anchor-
age. It is significant that one of the improvements
recommended by ISO was installation of automatic,
sprinkler equipment in all hasements exceeding 2,500
square feet.

Examination of tlie respective quantities of water
needed by the Fire Department versus sprinkler systems
to extinguish fires, the 25% to 75% discount for fire
flow required for a glven building, and a study of the
Municipal Grading Schedule all indicate that the amounts
of water demanded to maximize Anchornge's fire pro-
tection efforts are reduced by widespread installation
of private fire protection systems. The conservation
aspects of private fire protection arc significant and
should he encouraged.

PRIVATE FIRE PROTECTION REDUCE? THE COST
OF OTHER PUBLIC SERVICES.

In addition to the water conservation aspects of auto-
matic sprinkler systems, and the significant savings in
life and property, there are other public benefits from
widespread nstallation of private fire protection sys-
tems. Among these are:

1. Both the economic nnd physical burden of the fire
department are decreased since private fire protection
generally puts out the fire before the fire department
evenf_arrives. This also decreases the hazards of fight
ing fire.

2. The cost of manpower and time fighting fire is re-
duced and therefore the money necessary to operate the
Fire Department itself is also lessened.

3. Private fire protection decreases fire insurance cost
for the entire city.

1 Private fire protection increases municipal tax
revenues by encouraging property improvement.

5. Private fire protection increases a community's total
fire protection security, preventing conflagrations and
exposure fires.

6. Private fire protection results in lessening the cost,
of capital |mFro_vements to the water utility since wide-
spread installation of private fire protection decreases



The required fire flow necessary for adequate municipal
fire protection.

1. Private fire protection saves billions of gallons of
water which is in chronic short supply in most cities.

8. The encouragement of private fire protection sys-
tems is consistent with the State policy of encouraging
fire protection devices (smoke alarms). Since private
fire protection reduces the cost of the fire department
for fighting fires in sprinklered buildings, Stale revenue
sharing money can be used for other tire department
purposes, making more efficient use of the State money.

9. The omission of automatic sprinklers imposes upon
the architect more stringent rules governing compart-
mentalization, fire proofing, exit distance spacin?, travel
distance, and exterior design requirements. [t costs
more to construct without sprinklers.

BECAUSE WIDESPREAD INSTALLATION OP PRI-

VATE FIRE PROTECTION CONSERVES SCARCE
WATER RESOURCES AS WELL AS SIGNIFICANTLY
DECREASING LOSS OF LIFE AND PROPERTY FROM
FIRE, THE MUNICIPALITY SHOULD ENCOURAGE
WIDESPREAD INSTALLATION OF THE SYSTEMS BY
PROVIDING NEW INCENTIVES FOR OWNERS TO
INSTALL PRIVATE FIRE PROTECTION, AND BY
CONTINUING EXISTING INCENTIVES.

The primary incentive for voluntary installation of
private fire protection systems is the reduced insurance
rates to the owner which enable him to amortize the
cost of installation over a period of a few years.

Because of the safety factors accompanying installa-
tion of automatic sprinklers and the reduced fire flow
characteristics, an owner installing private fire protec-
tion can reduce his insurance premiums when tlie in-
stallation lias been approved by ISO. This incentive for
voluntnry installation of private fire protection had been
largely eradicated by the implementation of a flat month-
ly charge by the Anchorage Water Utility of anywhere
between $7.10 to $254.10 per month, depending U}Fon
the size of pipe delivering water to the buildinﬁ. The
most prevalent sizes of pipe are four, six and elght inch
pipe for which charges were $28,45 per month, $63.55
per month and $112.85 per month, respectively, "hose
rates nearly cat up, and in some cases entirely eliminate,
the Baving$ on insurance an owner achieves by install-
ing private fire protection. Even when the rates do not
entirely eat up the insurance savings, they oat up so
much of the Insurance savings that it takes too long
to amortize the cost of installation, and it is uneconomi-
cal to install private fire protection.

But when fire protection needs and water supply re-
quirements are cxnmined in the total picture, it appears
that the widespread installation of private fire protec-
tion will alleviate rather than create additional fire
protection demands upon the water supply; the water
saving capacities of automatic sprinklers will reduce
the total ?ua_nnty of water reipiired to fight any given
number of fires. To levy a standby charge, whether
water is used or not, which eliminates (lie insurance
cost advantage is to create a disincentive and discourage
voluntnry installation of private fire protection systems.
Obviously, this will result in n corresponding reduction

in water conservation and increase in total potential
demand for water' for fire protection.

Largely through the work and application of 1SO'a
Municipal grading schedule, the Municipality of Anchor-
age receives a fire risk rating which determines fire
insurance rates for the City. As has already beer,
discussed, widespread installation of private fire protec-
tion systems contribute significantly to reducing fire
flow requirements for Anchorage, and, therefore, play a
part in reducing fire insurance premiums to property
owners in the city generally. It is those owners who do
not have private protection systems who raise insurance
rates, not owners who have installed such systems. To
penalize owners for installing private fire protection
systems by requiring them to pay this standby char%e
is to penalize the wron%( people. It is the person who
fails to instali the sprinkler system who contributes to
increased insurance rates, who requires immeasurably
greater quantities of water to be consumed in putting
out fires, and who creates a public hazard, since a fire
in-a non-sprinklered building is much more likely to
rage out of control and burn property of others nearby.

As owners and citizens of the Anchorage municpal
area, private fire protection owners have a vested in-
terst in the continuing viability of both the fire protec-
tion effort and the adequacy of the water supply. The
members of the Water Conservation Association feel
"lint since widespread installation of private fire protec-
tion systems not only makes Anchorage a safer place to
live, but nlso reduces Fire Department costs and con-
serves precious water resources, that the incentive for
voluntary installation of sprinklers should be restored.
There arc a number of options which enn be looked at
to achieve this purpose.

METHODS TO OPTIMIZE THE FIRE PROTECTION
\E/llzgé)RT AND PROVIDE ADEQUATE WATER SER-

The Anchorage Area Borough Assembly is empowered
by the Municipal Charter to prescribe rules and proce-
dures for the operation and management of municipal
utilities. Municipal Charter, Article XVI (C) (1975).
The Water Conservation Association offers the follow-
ing alternatives to the water standby charge as being
more productive solutions to the total municipal prob-
lem of providing adequate fire protection and sufficient
water supply.

1. Grant a tax credit to owners who install private fire
protection systems. This will indirectly make those who
do not voluntarily install private fire protection systems
pay for their counter productive and wasteful practice
of 'depending upon the resources of the Fire Department
to fight fires. This will also restore the incentive for
owners to voluntarily install private fire protection
systems, which is lost when insurance savings arc eaten
up by the standby charge.

2. Simply stop the standby charge for private fire
protection, The Water Utility will not have the benefit
of the alternative source of revenue from the ad valorem
property tax, but this lack of revenue will be more than
made up by (lie savings which result from the public
benefits created by the incentive to install private firo
protection systems.
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CORDOVA, ALASKA 99574

January 30, 1980

Mr. Robert Shirnberg
Post Office Box 1167
Kenai, Alaska 99611

Dear Mr. Shirnberg,

This is to inform you that on January 29, 1980, the Cordova Chamber of
Commerce took action supporting proposed legislation for the installation
of Private Fire Protection Systems.

The following are specific concepts supported by this Chamber:

1. Low interest or no interest loans with a minimum of paperwork to be made
available to businesses for the purpose of installing Private Fire
Protection and Suppression Systems.

loan payments be held to the amount saved on the establishemnt®s fire
insurance premium.

3. That legislation be passed urging local municipalities to not
increase the assessed evaluation of the property because of the
installation of such system, whether it be named as an improve—
ment or any other such designation.

4. That sufficient publicity be given to business people
in all communities.

The Chamber of Commerce feel3 that incentives for
the installation of Private Fire Protection and
Suppression Systems will reduce the loss of lives,
property, and lost man-hours due
to destruction of business property.

Sincerely,

Robert L. Varnam

cc: Alaska Fire Chief"s Association, Alaska State Fire Fighter"s Association, Cordova
City CoasWy-,,1. .Home o*tre lionom
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March 4, 1980

The Honorable Bill Parker
Pouch V
Juneau, Alaska 99811 />

Dear Representative Parker:

This letter is in support of House Bill 648 and Senate Bill 370 which
are strongly supported by the Alaska Fire Chiefs"™ Association and the
Alaska State Firefighters Association.

This bill will make low interest loans available to property owners to
finance the installation of private fire protection systems, it will
provide tax credits to property owners with private fire protection
systems, and it will eliminate water standby utility charges on prop—
erty owners®" utility bills. It is an impressive program which will
save cities and property owners money, without increasing mandatory
regulation or other red tape.

Upon reading the enclosed position paper authored by the above Asso—
ciations, | am sure you will agree with the Firefighters and Fire
Chiefs that this bill is something long over due and it should be
strongly supported.

When the program is explained every organization to whom the progranm
has been presented has enthusiastically supported the program. The
Fire Chiefs®" Association is in receipt of letters from the Cordova
Chamber of Commerce, the City of Ketchikan, the Water Conservation
Association, all of which enthusiastically support the legislation.

It is understood that more enthusiastic support is on the way and
building. Please support House Bill 648 and its companion Senate Bill
370 this session. Thank you.

Very truly your§A7

FIRE CimiFS®™ ASSOCIATION

mes Evans, President

P.S. The sponsors of the House and Senate bills have been provided
with a Digest of factual material which conclusively and emphatically
documents the effectiveness of private fire protection in controlling
fires, and, therefore, Jlocal government costs. A copy of that Digest
is enclosed for the use of your Committee.



FACT DI GEST

HOW PRIVATE FIRE PROTECTION CONSERVES PUBLIC RESOURCES
BY REDUCING WATER NECESSARY FOR FIGHTING FIRES, BY REDUCING THE LOSS
OF LIFE AND PROPERTY FROM FIRE, AND BY REDUCING COST OF FIGHTING FIRES

Compiled by Brian R. Shute, Attorney
For the Water Conservation Association

Anchorage, Alaska
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LOSS OF LIFE AND DAMAGE TO PROPERTY FROM FIRE



_Throughout the world fire takes a heavy toll of human
life. The progress that has been made in contrqllmﬁ_ this
trag.c Waste has been due primarily to the intelligent
application of the principles of fire ﬁrevent|on and pro-
tection discussed in other sections of this Handbook.

In this chapter, the present and past record of destrugtion
of life by fires and explosions in the United States is re-
ported, and the factors affecting life safety from fire arc
discussed. In the other chapters of this Section, property
damage is S|m||arl¥ treated, fne_mvesﬂgatlng and reporting
arc|d|5((:jussed, and large loss fires and conflagrations are
analyzed.

A. Deaths and Injuries by Fire

Accordm% to estimates by the NFPA Fire Analysis De-
ﬁartment, the annual fire death toll in the United States
as averaged about 12,000 per year over the last 20 years.
The number incrcased in absolute terms until 1970. "Since,
then, it has shown a S|I?ht decline. (In 1974 the estimate
was 11,600, a decline of 100 from the previous year.) In
%eneral, the risk of death from fire to a given individual
as been declmm_H_falrly steadily, as can be seen from the
death rale per million population (see FI?_. 1-2A).

A high fire death rale seems to be P_ecu larly an American
problem. No other industrialized notion comes close to the
American fire death rate (see Fig. 1-2B).

Fire Injuries

_ Personal injury by fire, always painful and often dis-
figuring, involves about ten times the number of deaths in
the United States. According to estimates by the NFPA
at least 123,000 fire-related injuries occurred n the United
States in 1974. Every fire injury is a potential fatality,

HU 19F.1 1971 1981
YEAN

Fig, 1-2A.  Trends in fire deaths In tlie United States.

Source:
p- 1-5 14th edition 1976

although improvement in medical techniques has substan-
tially improved the chances of recovery from serious fire
injuries,

]Nonf_atal fire casualties are principally due to hums and
to the inhalation of carbon maonoxide “and other gaseous
products of combustion, though many casualties involve
various other types of injury.

Trend of Fire Casualties

The principal reason that gradual improvements in life
safety have not resulted in & more significant downward
trend in the actual number of fire casualties in the rapid

rowth of population in recent years. From 1964 to 1974

e number of people in the United States increased about
10 percent. During the same period, the annual death rate
from fire decreased 21 percent. o

Thé annual total of fire deaths is continuing, however,
at a high level in spite of improvements in building con-
struction, more widespread installation of automatic pro-
tection, more effective fire prevention campaigns, and more
efficient fire department operation. While these factors
have all had their effect in improving life safety from fire,
there have been other offsettmg_ factors, particularly the
progressive increase in the smoking hahit and the general
Increase in the use of flammable liquids.
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When a going industry is struck by fire, and key pro-
cesses or equipmient sustdin damage, serious business inter-
ruption can occur. Such business interruption can have one
ormore of the following effects:

1. Losses to the Fire-damaged Business
Loss of customers ~
Loss of return on capital investment
Loss of profits on finished Eoods
Loss of confidence of stockholders
Loss of credit standing
Loss of good will of customers, employees, and
the community

(g) Loss of trained personnel who transfer to other

(

(

—HD OO T D

g

)
jobs . .
h) Costof retaining key personnel during shutdown
1) Loss of productive 'services of key personnel re-
~tained during enforced shutdown
j) Seizure of fire insurance payments by uneasy
creditors .
k) Excessive replacement costs due to overtime, in-
ability to buy at time most advantageous to
- buyer,etc.
(1) Cost of demolition

m) Cost of replacmg depreciated buildings and equip-
a

ment with new facilities _
Continuance of fixed charges during shutdown,
Cost of hlrln(t; temporary (iuarters
Loss of patterns, valuable records, and other
items that canr.o' be replaced or can be replaced
only at great cost
(q) Ltoss of earning power of patents, trade marks,
etc.
r) Loss.of value of past advertising _
s) Inability to defend against unjust claims due to
loss of records
(t) Loss of rent from tenants

Source:
p- 1-5 14th edition 1976

2. Losses to the Community
a) Loss of circulation of employee payroll
b) Increased burden on welfaré funds

(c) Loss of business by ‘uppliers of raw materials and
services to fire-damaged plant

d) Lossof alabor market

e) Lossof taxes on destroyed property

In some special cases, a single fire can seriously hamper
production in an entire industry. The 1954 fire in an auto-
matic transmission plant, in | ivonia, Mich., halted produc-
tion for several months, Its transmissions were used in six
makes of automobile. Their unavailability led to sharply de-
pressed sales for five major U.S. automobile makers. In-
direct losses were never accurately estimated. _

Another exam&le is a fire in a telephone exchange in
downtown New York City in 1975 that disrupted service
to 170,000 phones. The Impact of such an outage on a
m_ago.r commercial center, such as the Wall Street financial
district, is hard to assess, but it must have been substantial.

These two cases indicate the magnitude that indirect
losses can assume.

Finally, there are indirect losses of a personal nature.
These may be even more difficult to estimate, yet their
importance should not be neglected. In addition to financial
losses incurred through temporary unemployment and ex-
?enses_ incurred in_finding and moving to” new housing,
here is the destruction of irreplaceable personal belongings.

National Fire Protection Association; Fire Protection Handbook
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Table 1-3A.  Number of Fires by Occupancy 1970-1974

1970 1971 1972 1973 19/4
Pu I|c Assem
0 ms 2,300 2.400 7..4CO 2.300 3,100
OHUEI 7¢C0 700 700 600 600
stab menB 000 800 900 800’ 1.100
3.300 3.400 4,300 3.900 5.400
% 2.900 3,000 3.400 3.000 4.100
ES aUran S averns 17.800 18,200 21,700 19,500 26,800
1,000 1,000 1.200 1.100 1.500
pﬁﬁtlot& mb 6 600 600 600 500 600
erru ssembly Occupancies 1.600 1.600 2,600 2,400 3.600
Tﬁtd 31,000 31,700 37,900 34,100 47,000
Educ tlonal ﬂcc%zmmes
thr gmde 13,000 15,700 17.200 18,900 27.800
4.000 4.800 5.200 5,200 7.700
TOta 17,000 20,500 22,400 24,100 35,500
Occup cles
wsmg omes 3.700 4,800 6.100 6,400 9.300
7,800 10,100 10,500 10,700 15.600
|a nSUtUUOHS 500 700 800 800 1.200
t er Institutions 2.000 2,600 3.800 3.700 5.400
Total: 14.000 18,200 21,200 21,600 31,500
|de |a| Ocu&oagmef
aml 547.000 536.000 562,500 587.200 601,400
87.700 103,000 109.000 138,000 151.500
OtdS 13.400 15,200 16,400 21.700 30,200
?] ER H1 . 22,600 25,000 27.400 25,100 29,700
er e | lOC ancles. 19,400 19,800 20,300 23,800 28.200
erann ICO CQPanues 74.500 71,000 76,900 70.100 86,800
|anc lnnnum [€S 4,000 3,800 4,100 4,100 4.700
4,400 4,200 4.500 4.500 5.100
pOI’ arlety Stores mm 5,200 5,000 4.600 4.500 5.700
3,000 2.900 2,900 2.900 3,300
0 EI' Ores Sfl ermarkets 6,500 0.200 6,900 6,900 7,600
e Sae epar 9,700 9 200 9.700 9,600 11.900
14,200 13.600 16,100 15,900 6,100
(R/| 5,500 5.200 5.400 5,300 6,000
wr emanﬂe Occupanmes 22.000 21.000 22.700 22.400 24.200
. D 0 690,100 6991000 735,600 795,800 201,000
U [ nse Occup,nicies
CPFI H\/ eﬁ P 3,900 2.500 3,100 3,000 3,100
orat Les, a rociesa|nHtCtrs 900 600 800 800 800
|ne a 2,000 1.600 1,600 1.6CO 1.700
er Ba3|c ndus ry ccupancies 1.800 1.300 1,500 1,500 1.C00
8,600 6,300 7,000 6,900 7,200
actun CCU ancies
evera % S??W ﬂ Qils 1,200 900 900 900 1.300
em| |n etroleum PL 4,200 3,100 3.800 3,600 4.900
YO% 5,100 3,700 3.700 3.600 5,700
[ Ie nm ants 4/.00 3,200 3,400 3.300 3.1CO
eta eta ro UC ants 4,700 3,500 4.100 4.000 5,700
BPS 2,400 1,800 3,000 3,100 4,800
ro uct Plunls 1,300 1,000 1.900 1,900 3.700
1,900 1,400 1.C00 1.600 1.400
OXTO P%dUﬁ?FHHB 3.800 2.800 3.500 3.5C0 3.900
3,700 2,700 3.100 3,100 3.700
her anuactunng ccupancws 14.900 10.900 12,000 11.800 14.800
47,600 35,000 41,000 40,400 53,000
S0 aguo Ogc%?anmes
19,800 20,600 19.300 14,800 17,900
Plani? a%nk F?@ 1.400 1,600 1.600 1,100 1,400
M%g anlial Parking 20.900 28.000 26.000 2.0.000 24.800
g 3,000 3,100 2.400 1.800 7,200
Hm er %M@Iﬁl’lah Storage 1,400 1,600 1,300 1.000 1.400
Fﬂﬁ1 H 15.000 15,600 14,000 10.800 12.700
therS orage U||ngs 10,600 11.000 10.400 7,800 8.100
Total: 78.100 81,400 74,900 51,300 63,600
OtherBunmngs ) 31,100 33,800 33,000 30,2.00 39,500
TowIBundmg Fires: 992,000 996.C00 1,050,200 1,036,900 1,270,000
No Pun n&g Occupanmes
27,000 22,000 22,000 21.000 27.000
S1S 121,700 111,500 125,000 119,000 127.000
OPS gr%Sh RUbeSh 908,000 1.070.300 989,900 891,200 920.000
479,700 501,C00 550.300 574,000 640.000
g & 21,000 20.000 20,000 2,750 2.700
raft, erdspace Vehicles 150 200 200 250 3co
Tota Fires: 2,949,550 2,728,200 2.757,600 2,694.100 2,932,000
Source: National Fire Protection Association; Fire Protection Handbook,

p.- 1-5 14th edition 1976 1-4
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Table 1-38. Estiriratad Fire Losses'f)y Occupancy
1970 19711 1972 1973 1974

a1

Public Assembly Occupancjes
ementéb paEp

m&J nters. ?jrﬁoms 500
U |for|uE1. y?m Ition Halls 200.
EWHE stablisnments 400,
[Ches, 200,
uLst. i ater i 200,
estaurangs. Taverns .
rer?streJrSr iﬁg Berminal
ther Igut&lc &ssembly E)ccupancies
e thtalzl%) _ §119.400
cational Occypancies
S R i
| ,tT?_taI: 0 _ 17,800
R
t%rﬁa nstitutions

er Institutions
Total: 1

Reé‘%%]ﬁ'ﬁ' P
artment

OO oD (e Yan a» o o> o> o> o o> o)

.___ pag _o...
OO O o

S
i s
t?]rereR¢S|H}entiaI Occupancies

otal:
Mercantile ang Office OSccu ancies
RRHances urniture Stores
mr% tovs. .
epar} ent, Variety Stores )
rugstor ?
rocery. Stores SHeper arkets
?tor |rke Sales.
ffices. Banks
eIvIC tatlon? .
ther Mercantile Occupancies 1
Total: _ 34
Basic Industry, D‘TJ nse Occupancies
Icr|c[ ower.Planis )
oratories. Data rocesBlnﬁ Ctrs.
nes. me[a r?du(gts ants.
er Basic Industry Occupancies
Tfotal:

4
M turi [ :
ufacturing Qccupancies . . .
ot T
00n rm%l#& I!ea nﬁls lants
Sl 4
ﬁfs%é ?%stic roduct Bpants 11,

aPs

ex ;fe Prgdu%{’lants é

uct Plants

epaif

(el as o> o> o> o> o> o> o> o) O OO [
[en]as o> o> o> o> o> o> o> o) O OO [

S8
=3

OO ©

I'I)E}I

b

T T e e e e s S ]

[
ng

o!fWoo Pro .

tTceJEal'Cnu acturing Occupancies o

Sto %?Eesosctc%ﬁ)anues 5

ulk Plan 3nk.F?r|5ns. ,
arargﬁ %5| ential Parking .
ral ega ?rs .

EHgndbser arH% n%Mﬂﬁ]rlasls Storage

ther forage Hmngsg |
Total: 34

Other Bunqus_ _ 5

NoghLI G OebpnGes o0
0gtan mggCropsp

afsS rlf|]sh Rubbish 7%88
Ll il
Aurcraft. Aeros acer\5ehicles 145.000.1

Total Fire Losses: §2.630.400.C0

192,000,000 19 0 .000.
$2.743.200.C00  52.927.800.C00  $3.020,800.00

o oo oo OO O OO O

Source: Natioral Fire Protection Association: Fire Protection Handbook,
p. 1-5 14th edition 1976
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Table 1-3C.  Occupancies Where Large-loss Fires Occurred, 1974

Occupancy No. Laige-Inss Fires Loss No. Large*toss | ires Loss
Public Assembl 13 541.649.577
Bowllnaergstgbhshments 8 S$4.345.000
C rches 1% 3,2%4,63/5
estauranﬁs, Night Clubs and Taverns 3 1616582788
Other Public Assembly Places 12 12,172,916
Educationa 42 29.831.212
NonrequenUal Schools 40 28,571.212
Other Educational 2 1,260.000
institutional 2 1,350,000
Residential 43 19,242,
[ % e *
nd Motels 423,
Other Residential 14 4,335,667
Mercantile 118 85.830,629
Food Sales 1% C.731.878
Textlle Product Sales 2.837.00
House old Goods Sales 17 8.808.000
G nera Iten. Sales 20 14.123,150
8 1? 17,10-5.721
ther Commermal 4 3N 525,174
Basic. Jndustry 24 31.244.500
Utilitie 0 6,375.0
Ot her Basic Industry i 24.%68.588
Manu factunn 119 132.668.862
Foo Processm% 15 &7.915.470
Wood.and Woad Paper Products 24 5,320.001
Che |ca PaStIF an Petroleum Products 15 33.754.000
Met Products 20 18.986.45/
Othe rIndustrlaI and Manufacturing 36 26,092,934
Stora ? 138 139,909,279
gX (iultural uPcr%dUCtS 15 %9,201,669
Woo a VYood PaHer Prodbcts % 1?%38&1
Chem|ca Plastic and Pet-obum Products 20 13,992.000
Meal a\nd Metal Products 16 10.358,588
General Items 24846 4
Other Storage % 59901331
Other Occu ancies 35 74,207,057
Special Stryctures . 1 5&88?.000
gnoccu w% ﬁropertles 20 003.417
Rg: Sah(tj:les er Water Vessels % 3%.%80,080
Road \Vehicles i 6;28%848
Alrcraft 5 24.820.000
Unclassified Property 21 9,97 5,696 21 9,975,696
Totnl 615 5565,909.411
Includes buildinr,* uno > construction, renovation and demolition.
Table 1-3D, Largo-loss Fires by Size of Loss
Fi No. Fire No, Fires No, Fires
Year $250’\é%0 ellrneé Over  $750,000 an(f Over  $3.000.000 and Over 510,000,000 and Over
1974 171 1
1373 5%% 15/ %2 2
i i ; i 01
1970 504 14 A 4
NOTE: See 1974 Lsrco-loss fires in the United States,

Source: National Fire Protection Associat Jmeﬂnd Pp13 é 19K

p. 1-5 14th edition 1976

ction Handbook,
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PART 11

STATI1ISTI1CS

HOW SPRINKLERS OPERATE AND THEIR
EFFECTIVENESS AT REDUCING LOSSES CAUSED BY FIRE



FUNDAMENTALS OF SPRINKLER PRQOTECTION

Automatic fixed extinquishin_g systems are the most fire control has been made easier by improved building
effective means of controfling fires In buildings. In order construction, comparatively little headway was made in re-
to understand the capabilities of these systems, a thorough ducing fire loss involving delayed detection until the advent
undherstandln of their H_se is essential. ms Section deals of the"automatic sprinklér.
with one such extinguishing system: sprinklers. The Automatic Sprinkler

: : Automatic sprinklers are devices for automatically dis-
A. Development of Sprinkler Protection tributing w_aterpupon a fire in sufficient quantity Ather 1
The rapid growth of business and industry and the re- extinquish it entirely or to 1prevent its spread in the event
sultant increase in fire hazards and propert}/_ values brought that the initial f..s is cut of rang- > or is of a type that
about the need tor more adequate protection against fire. cannot be ex_tm‘gmshed by, water di charged from sprinklers,
The difficulty of reaching a fire with hose streams has often The water is fed to the sprinklers through a system of
been demonstrated, and Such simple fire protection as watc: plp_lng ordinarily suspended from the ceﬂmH, with the
pails, standPJpes, and hose equipment has proved inadequate sprin lers placed at intervals along the pipes. The orifice of
unless the fire was discovered in its early stages. Although the fusible link automatic sprinkIér is normally closed by a
disk or cap held in place by a temperature-sensitive releas-
ing element. Figure 14-1A shows in stop-action photo
se(%uence the operation of a typical fusible link, upright
automatic sprinkler,

Perforated Pipe and Open Sprinkler Systems

The forerunners of the automatic sprinkler were the per-
forated plge and the open sprinkler. These were installed
in a number_of mill properties from 1850 to 1880 (see
Fig. 14-1B). The systems were not automatic, the discharge
openings in the pipes often clogged with rust and foreign
materials, and water distribution was poor. _

Open sprinklers, an improvement over perforated pipes,
consisted of metal bulbs' with numerous perforations at-
tached to piping and intended to give improved water dis-
tribution. This “system was only ‘slightly better than the
perforated pipe.

Early Automatic Sprinklers

The idea of automatic sprinkler protection, whereby heat
from a fire opens one or more sprinklers and allows the

Figmd4-1A. Operation of a typical fusible link automatic Fig, 14-1D. Early Perforated Pipe Sprinkler System: Water is
S mer @shom?nl t?ns equen ePo 0t0s. As heat melts the non discharging from aalent %ef e representing Wil
schler, separation ,0f. membels of th red ink (the slopin e fype nkier protection In use fro 0, Anout
side of. the trignale in phatos 1 to ) Is follow mple e Insef shows the focations of peforagions and the distances
separation 0 In ever arrangement (pho | between th a.typical length™ot petrorated pipe as Wes In-
refeases the cap over the sp.jnkier orifice allowing water o stalled by the Providence Steam and Gas Pipe”Co. (Grinnell
escape and strike the deflector (photos 7 to 10) corp.

Source: National Fire Protection Association; Fire Protection Handbook,
pp. 14-1 through 14-4814th edition 1976
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water to flow, dates back to about 1860, Its practical ap-
plication in the United States, however, began about 1878
when the Parmclec sprinkler was first “installed. This
rprinkicr, while ver5{ crude when compared with modern
evices, gave generally good results and proved conclusively
that automatic sprinkler protection was hoth practical and
valuable. (Sec Fig. 14-1C.)

B. Value of Automatic Sprinkler Protection

. Automatic sprinkler protection helped develop modern
industrial, commercial, and mercantile practices. Large
ureas, high buildings, hazardous occupancies, large values,
or many people in"one fire area, all lend to develop con-
ditions which cannot be toleruted without automatic fixed
fire protection. Part C of this chapter contains material on
the performance of automatic sprinkler systems.

Safely to Life

Automatic sprinklers, properly installed and maintained,
provide effective safetlguards against loss of life by fire. Their
value is psychological as well as physical: they give a sense

*of security"to the occupants of buildings, and minimize the
. possibility of panic. _ _ _

NFPA" records of loss of life by fire_ show that in com-
Lplctely sprinklered buildings fire fatalities hnvc been min-
Imal.¥ They arc limited to Situations where sprinklers cannot

" The only fatalities in fully sprinklered properties reported to the
h'U’A were caused by explosions or (lash fires; by iRnition of the
hrddinij or clothing of a per&on who wus too young, too 0)J, too
intoxicated, or too Imndicappcd in some other way to prolcc' himself
Properly; by closure of water supply valves lo the sprinklrr system;
w by hazards too severo for effective sprinkler pcrformm ce in the
Protected property. Explosions in sprinklered properties ha c caused
hill injuries to occupants or have so damnged sprinkler pi ring as to
tender the systems virtually useless, with resultant loss. of hfc. Severe
®H fires have under unusual conditions traveled Il advance of
‘Piinkler operation, trapping victims before they had lime to reach
safety.

In those isolated instances of fatalities to sleeping, handicapped, or
mtoxicuted persons, Ignition of clothing or bedding caused fatal hums

asphyxiation cither because the small fire did not yencrtiie sullicient
“'at to fuse a sprinkler, or because /ic victim hail sulfercd fatal in-
iwies before the sprinkler operated. In these latter Instances, however,

sprinklers protected the lives of persons in adjoining areas.

Source:

National Fire Protection Association; F

be expected to be effective, such as in cases where the water
Is shut off, or where suffocation occurs before a fire is large
enough to cause sFrmklers lo operate. Loss c¢7life can also
be caused by explosions where sprinklers have no oppor-
tunity to be effective. _ _ _
Automatic sprinklers arc particularly effective for life
safely because they give warning of the existence of fire,
and at the same time aPpIy water to the burning area. With
sprinklers there arc seldom problems of access to the scat
of the fire, or of interference with visibility for fire fightin
due to smoke. While the downward force of the water dis-
charged from sprinklers may lower the smoke level in a
room where a fire is burning, the spiinklcrs also serve to
cool the smoke and make it possible for persons to remain
in_the area much longer than they would'if the room were
without sprinklers. _ _
Qbﬂ(ectlons sometimes advanced against automatic
sErm ler installation in the interest of life safety arc gener-
ally based on m|s_conceﬁt|ons_of the basic characteristics of
sprinkler protection. The opinion is some'imes expressed
that sprinkler discharge might drench people and cause
panic or illness. This objection |ﬁn0res the fact that without
sprinklers the same people in the fire area would perhaps
be burned to death. There is no case in the NFPA ‘records
of over 100,000 fires in sprinklered buildings where water
from automatic sprinklers has in any way contributed to
panic or caused any other hazard to occupants,
_Another common m;sconce?_tmn is that all sprinklers
discharge water at the time of fire. This is not Ihc case, as
most fires arc controlled by only a few sprinklers in the
immediate vicinity of the fire. _ o
Other objections to automatic sprinkler protection aiu
basrd upon cost, and occasionally upon appearance. These
objections arc unsound where conditions are such that
sPrlnkIers arc needed for life safety. Sprinklers arc gener-
ally no more expensive than some decorative floor Cover-
ings, and aesthetic designs arc available in sprinklers.
Contrary to popular opinion, automatic sprinklers arc
practicable for dwellings and other smull. properties. In
country areas where water suPp,hes arc limited, a pressure
tank can he provided with sufricient capacity lo control the
lire during evacuation. , . _
NFPA™101, Life _Safet){ Code reco?_nl_zes_spr_mkle_rs_|n
numerous ways, particularly to offsol deficiencies in e_mstmg
buildings, For cxnmplc, loriger (ravel distances to exits an
mtené)lr finish of a higher combustibility arc permitted with
sprinklers.
pRece_nt developments in the sprinkler mdustrr have re-
sulted in systems and discharge devices that will cycle on
and off. When a fire occurs, this system reacts to the
increase in temperature and discharges water. When the
temperature decreases to a predetermined level because the
fire |has been controlled or extinguished, the system atiio-
r|nt_|cn|IP]/ stops the flow of water. Should the fire flare up
again, the system will repeat this cycle. This cycling con-
tinues until the fire is either out or the system isshut off.

Protection of Property

Figures available on the fire loss in ma_nufacturmﬁ and
mercantile properties where sprinklers arc installed show a
much better loss/value ratio than those properties not so
equipped. Insurance may largely compensate for properly
loss, but a severe fire loss goes much further.

Prevention of Business Interruption

In nddition to the saving In direct lire losses due to
sprinkler p oteclion, there is a saving represented by the

Protection Handbook,

PP* 14-1 through 14-48 14th edition 197?
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freedom from business interruption. There also is.an un-
determined but possibly even greater reduction in con-
flagration and exposure losses, Which reasonably may hbe
attributed to automatic sprinkler protection. The destruction
of property and its adverse association and sometimes per-
manent effect upon business may be, and often is, a great
hardship, not only to the owner, tenants, and employees,
but also to the community as a whole, Safeguarding a busi-
ness from serious interruption by fire is often a determining
factor in a decision to install sprinkler protection.

In many situations, sprinkler protection is required by law
for specific parts of the building only. Where partial sys-
tems are required, complete systems should be installed.
Partial systems are not cost effective. Should the fire start
remote t0 the system, it will have no effect on the gr_owmﬂ
fire. Should thé fire burn into the protected area, it wi
H]eneral_ly have developed sufficient intensity to overpower

e sprinklers, thereby wasting water needed by the fire
service to fight the fire.

Minimizing of Water Damage

Standardsprinkler systems have devices which auto-
matically give an alarm in case of sprinkler operation; thus,
they not onl_)é apply water at the point most needed, but also
give an audible signal. This permits immediate check of fire
conditions and minim‘zes water damage.

A properly installe ! sprinkler system will generate less
water damage than the application” of hose streams by the
fire service. Sprinklers arc not hampered in their operation
by smoke or heat as is the fire service. Sprinklers can apply
water efficiently and promPtlg to the scat of the fire. For
this reason, they are one ot the greatest life-saving tools of
the fire service. , ,

. Fear of water damage is sometimes offered as an ob-
ection to the installation of automatic sprinkler orotcction.,
his conics in part from the thoughtless emphasis placed
upon water damage in news reports of fires. Statements that
a Arc was of insignificant size, but that water damage was
severe have been”frequent. ‘I lie probability of very severe
destruction_ by fire in the absence of automatic Sprinkler
protection is seldom mentioned in these news accounts.

Accidental dischurge of water from an automatic
sprinkler system or other parts of a fire service water sys-
tem due to defects in sprinklers, water control devices,
piping, or associated eqmﬁment, IS very rare. Precautions to
prevent unnecessary discharge of water as a result of me-
chanical injury, fréezing or overheating, or corrosion arc
covered in Chapter 6 of this Section.

Economics of Sprinkler Protection

In addition to the protection against destruction of
property values and interruption to business, the saving in
Insurance often makes the expenditure for automatic
sprinkler qute_ctmn a sound business mvestment.

Many Dbuildings do not have automatic sprinkler pro-
tection because the per dollar cost of the protection has ap-
Peared unjustn‘lablg high. to the building owners in rotation
0 the value of the buildi ig. ,

Savings in insurance premiums alone could in numerous
cases be adequate to finance, over a few years time, the in-
stallation of automatic sprinkler protection. Of equal im-
portance are the many building code "trade-offs" that are
allowed when sprinklers arc_ installed. These "trade-off's"
permit an increase in undivided area and often loss fire
resistance for the building construction, and therefore less
erection cost. No_valm- can be placed on the life safety as-
Pects of total sprinkler protection or the security occupants
eel when such systems arc installed.

Source:

National Fire Protection Association;

LYV

C. Record of Automatic Sprinkler Performance

Periodically the NFPA prepares summaries of sprinkler
erformance Tfrom the fire data reported to its Fire Analysis
epartment. The information is published in the NFPA

Fire Journal as the  Automatic Sprinkler Performance
Tables, and is also avaiiable in pamphlet form .1

Effectiveness of Automatic Sprinklers

Only in rare instances do automatic sprinkler systems fail
to control fires. The failures are very seldom due to the
sprinklers themselves, but rather to the lack of water. Even
with older tyPes of sprinklers which are no longer approved,
the failure 0f the sprinkler itself has been very imrequent.
Failure of the modern_types under normal. Conditions is
practically unknown. Some 117.770 fires in sprinklered
bqumgs have been reported to the NFPA since 1897. Of
these, 95 percent of the sprinklers showed satisfactory per-
formance. _ o

Because numerous fires, extinguished by one or two
?\Frmklers (with only a slight loss) are not reported to

FPA, the NFPA “recordS do not reFre_sent the total
number of fires in sprinklered ﬁrope_rt_les. f it were possible
to include a complete record, the efficiency of s?nnkler per-
formance would probably approach 100 percent.

It should be noted that recorded data reflect only the
efficiency of operation, and are but indirectly related to the
amount “of fire losses. For example, where sprinklers do
not operate because the water is shut off, unsatisfactory per-
formance s recorded even though the fire may have been
E_romptli/ discovered and extinguished by other means.

igure 14-1D shows graphically cumulative_data from 1970
t0°1974 on the number of sprinklers operating,

In recent years, the apparent percentage of satisfactory
sprinkler operations has' declined. From "1970 to 197-t it
was 81 percent. This. may he the result of the NFPA's -'3'a-
?alherlng system which Concentrates on those fires causing
arger losses, Other studies (N.Y. Board of Fire Under-
 Mutual, etc.) that nrc based on pf.ox-
imatcly 100 pCicent reporting show considerably  ijher
rates. The same is true of Australian records wh ru al
sprinkler actuations arc reported.

writers, Factory

Fig. i-i-W .
i070~74.

Number of sprinklers operating, cumulative data,

Fire Protection Handbook,

pp. 14-1 through 14-4814th edition 1976
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Effectiveness of Sprinkler; by Occupancy Groups

Table 14-1A shows characteristic differences in sprinkler
effectiveness for 22 major occupancy {sroups. As would he
expected, some situations present_a more dillicult exth
guisliing problem than do others. This record of effective-
ness is useful in evaluating the need for specially designed
systems or auxilliary lire fighting facilities.

Unsatisfactory Sprinkler Performance by Occupancy
Groups

Table 14-1A also lists by occupancy the reasons for
unsatisfactory Sémnkler performance for ‘the same 22 occu-
Pancy groups. Closed sprinkler_control valves are the most
requent cause, being responsible for 36 percent ol the
unsatisfactory performance reported. A study of the fires
nol controlled by sprinklers is of great importance, as it
shows how to guard against such occurrences. It will be
noted from Table 14-1A and from Figure 14-1E that in
mdst cases there is a definite explanation for unsatisfactory
performance. A more detailed analysis of unsatisfactory
sprinkler performance will be found in the 1970 edition of
the NFPA Automatic Sprinkler Performance Tables.1

D. Standard Sprinkler Installations

_The terms ‘fsErlnkler protection,”" “sprinkler installa-
tions," and * sprinkler systems" usually signify a combination
of water discharge devices (sprinklers);” one or more
sources of water” under pressure; watcr-flow controlling
devices %valves(]; distribution piping to supply the water to
the discharge devices; and auxilidry equipment, such as
alarms and _superwsor?; devices. Oufdoor hydrants, indoor
hose standpipes, and hand hose connections arc also fre-
E_uently a part of the system that provides protection.
-igure’ 14 IF isan illustration of a typical sprinkler installa-
tion with ah' common water supplies, outdoor hydrants, and
underground piping.

1970-74 1925-1969
29 8% - iphinklerd shut off 35 AV.
; B 1%
Z)l% FARTIAL protection
6 0%
9 9%
FAULTY BU®.DIRG
B -
13.0% CONSTRUCTION 13.5%
7.1% — INADEQUATE WATER
8.2%
7.1% m{AZARD OF OCCUPANC
56% -m—- OBSTRUCTION 8. 4%
4.0% -INADEQUATE MAINTENANCE
7.3% _OTHER a UNKNOWN 10.5%
REASONS
Fig. 14-1E. Reasons for unsatisfactory sprinkler performance.

When considering water supply problems, the perform-
ance of sprinklers, dry-pipc or wet systems, or special ar-
rangements of sprinkler protection, the design, tion
“sprinkler system" applies to the sprinklers controlléd by a
single water supply valve. Under this definition I_arqe build-
ings require several sprinkler systems, and a single water
system may supply a number of sprinkler systems.

The fundamentals of sprinkler protection”evolve around
the Pnnmple of the automatic discharge of water, in_suffi-
cient density, to control or extm?ms_h a fire in its incipicncy.
In planning for a system that fulfills this obj «tivc, many
factors must be condidered. TheY can, however, be broad|
Prouped into four categories: the sprinkler system itself,
eatures of building construction, haza.ds of” occupancy,
and water supplies.

Table 14-1A. Sprinkler Performance Summary and Classification of Unsatisfactory Performance*

Performance Summary
Tolel

Tolel ells
IEI%. Tolel , Total 0
) [ Unistls. ~ Suit- 59“ S
Occupencict Fires  rectors leciory W
Residential 1,073 48  1.025 %5 13
Assempbly . 1.561 52 1,499 9.6 23
[dvcsllonil 241 20 221 97 4
IrHJrlwtlontI 305 12 203 8.1 3
OM elicce il 494 13 481  97.4 4

6.737

Induﬁntl o 178 8.061 97,2 93
Revenges. esienliol oils 543 64 479 9.2 17
Chemicsl 4.147 198 3.949 952 33
Fiber products 639 76 514 953 0
F?od pioductt 7.484 133 231 946 43
Glets produydi 519 73 490 950 8
teelhir, Irsiher produclt 7,804 114 2,750 9.0 43
Musi, meltl pinducli 9.807 305 9507 98.9 o1
Mwere! producu 394 19 3/5 957 10
Peger. pepcr producu 7.147 734 6.913 0.7 75
Rubher, rubber Products 1.489 61  1.478 959 21
*Pilof— Mrnulocturing  18-119 201 15117 U7 109
Teenies— proccirmg 6.57/ 127 0.400 9.1 57
Wood products , 5.353 497  4.801 900 137
MI_?CEITe eous Indytlries  9.013 205 8.748 971 146
olg Qrduthje“ 06.945  7.351 64.594 905 71°
eloup, OcCupancies 4,100 375 3.785 910 172
i't'i' Qrcupsneres 419 87 332 7.7 67
s (AilOcclipencics) 81.425  3.134 78.201 907 1.110

aS
«d

9
10

El Es Browo

8
36

4
1d

4
15

6
57
15

187
24

761

Clascilijallon ol Unsellste lory Performance

2c

¢ a | P
fl o |

8825 RNK 4B ol
2 cp .t ol T & 5 se s
5 1 - - n 3 1 - 2 2 1
3 1 - 9 1 _ 1 4 - -
1 - - 5 - _ - 1 r  _
2 * - - 1 _ 1 . _ - 2
T - 1 2 - 1 — 1 1 -
4 4 4 5 35 1 12 1 4 1 1
9 — — 1 1 18 3 3 5 1
19 3 3 1 13 95 2 12 1 5
4 1 - 2 - 5 4 _ 2 1 —
0 1 2 1 7 9 29 4 12 1 b
3 1T — - 2 1 5 _ 3 _ =
7 3 2 4 9 7 9 4 0 0 3
22 3 D 0 15 35 <3 0 29 7 0
2 - — 1 _- _ - 1 1 —
34 3 2 2 10 32 21 2 73 4 4
3 1 1 1 10 14 1 5 — _—
32 3 5 3 1 77 18 1 50 9 8
1 5 1 8 13 15 2 7 1 ¢
84 9 16 14 27 19 77 8 24 12 n
14 8 3 - 17 n 18 3 77 8 —
752 3 1B 38 112 183 350 30 207 50 chi
43 6 6 9 10 57 2B n 40 3 7
_ 2 - _ 7 1 5 3 3 1 3
311 44 56 53 167 250 424 52 707 65 00

*from the 1970 edition ct llro NFPA Automslic Sprinkler Performance Table;.

National
pp-

Source:

Fire Prctection Association;
14-1 through 14-4814th edition 1976
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AUTOMATIC SPRINKLER PERFORMANCE TABLES
NATIONAL AUTOMATIC SPRINKLER AND FIRE CONTROL ASSOCIATON, INC.

SUMMARY — LIFE SAFETY OCCUPANCIES

. _ Satisfactory FIRES CONTROLLED 1Y Unsatisfactory
No. of No. of Fires No. of Fires Systems , 20r Less 3orLess More Than Sprinkler

Occupancy Fires Extinguished ~ Held Ir. Check  Performance 1Sprinkler Sprinklers Sprinklers 3 Sprinklers Per?ormance
Mercantilcs 82 49 32 81 49 64 13 8 1
Hotels, Mote
Muﬁnple Resgaences 3 25 5 30 2 28 29 1 1
Bowling Lanes 24 22 2 24 2 22 23 1
Nursing Homes 21 18 3 21 16 20 20 1
Hospi Is 17 13 4 17 11 15 15 2
Restaurants 9 1 2 9 3 1 1 2
Assembly .and
O?fsme %Yuﬁ”ngs 6 3 3 6 4 4 5 1
Schools and Colleges 35 29 y 34 24 3 32 3 1
Cumuylative Totals

L{n Numbers 225 1G6 ) 222 150 191 204 19 3
Cumulative Totals

In PeE Cent 14.1% 25.0% 99.1% 66.5% 85.4% 90.6% 8.6% 9%

1957-1057

An a*%\(/s's of 225 fires in " completely” ~sprinklered "life safety’ oooupandes (light or ordi hazard).
09.1vb o these fires were extinguished g%aﬁdled by sprirklers. - b ?

The thvee instances of unsafisfactory performance  resuited from "dosed” valves _

Snple autoatic valve supenision by central station, proprietary or renote station systenrs would send an autometic troude
signal alerting building endoyess a the fire department tnat water is "shut-off”.

News Bulletin

Inc.;

1971

241 National Automatic Sprinkler and Fire Control Association,
May-August,

. 18,

Source:



AUTOMATIC SPRINKLER PERFORMANCE

IN AUSTRALIA AND NEW ZEALAND
IHSn-11)li8

by

Harry W. Marryatt, Chairman, Australian Fire Protection Association

540 pages
Published by

AUSTRALIAN FlItI

PROTECTION ASSOCIATION

53-5:1 William Street. Melbourne, Victoria Australia 1000
April, 1971

We don't very often publish book reviews.
But this case is different. We would be
remiss in our responsibilities to you —
our readers — if we didn't tell you about
Harry W. Marryatt's text, a comprehen-
sive and scholarly study of automatic
sprinkler performance in Australia and
New Zealand, covering a period of 82
years.

Harry Marryatt is the founder of the
Australian Fire Protection Association,
has been its chairman since it was estab-
lished in May, 1960. He is a graduate of
the University of Melbourne, a charter
member of the Society of Fire Protection
Engineers (USA) and a Fellow of the
Austrahan Institute of Management. He
has heen o professional fire protection
engineer for more than forty years; has
designed, manufactured, installed and
serviced automatic sprinkler systems and
virtually all fixed fire protection systems
in Australia for more than four decades.

Source:

-7

242 National Automatic Sprinkler and Fire Control Association,
News Bulletin, p. 25-28, January-March,

The book, inspired by Percy Bughee,
Chief Administrator of the National Fire
Protection Association International (re-
tired), is the most incisive, penetrating,
detailed and comprehensive text publish-
ed to date on the historic behavior of
automatic sprinkler systems,

The book is more than a statistical an-
alysis of sprinkler performance. It is a
fire protection eng'neer's delight, exam-
ining the basic principles of loss control,
delving into the basic physical laws gov-
erning the capabilities of water to absorb
heat when droplets are broken up into a
fine spray.

For those of you who relish the physics
and chemistry of fire, its calculitic form-
ulae, this book will keep you and your
slide rule busy.

For those of you who want a reference
text with well documented case histories
of fires in virtually every conceivable

Inc.;
1973



AUTOMATIC  SPRINKLER
PERFORMANCE TABLES

TABLE 3 — CONDENSED *

Number of Number Percentage

Sprinklers of Extinguished
Operating Fires or Controlled
Total Cumulative Total Cumulative
1 3809 3809 88.58% 66.58%
2 901 4711 15.58 82.12
3 337 5047 5.89 88.01
4 184 5231 3.22 91.23
5 91 5322 1.58 92.81
8 ! 5393 1.24 94.05
1 50 5443 0.87 94.92
8 45 5488 0.78 95.70
9 25 5513 0.44 96.14
10 3l 5544 0.54 96.68
10 or
more 178 5720 3.08% 99.76%
TOTAL NUMBER PERCENT
Fires Extinguished or Controlled 5720 99.76%
Unsatisfactory Performance 14 00.24%
TOTAL 5734 100.90%

Source:

SR L S R A

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

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

Marryatt has evaluated 5,734 fires, virtu-
ally every instance of sprinkler operation
of which a known record exists in the
nation's down under. His conclusion:
5,120 extinguishments out of a possible

5734, 99.70% of all recorded fires: suc-
cessfully extinguished by sprinklers.

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

AUSTRALIA - NEW ZEALAND
WHY UNSATISFACTORY PERFORMANCE?

Perc.ergt of
No. of Unsatisfactory
Fires  Performancé

» Severe external exposure 4 28.0%
» Partial sprinkler protection 4 28.0%
» Explosions
S)?stems destroyed by blast 3 21.5%
» Fire loading too high for water supply | 07.1%
+ Inadequate water supplies 1 07.1%
* Roof surface destroyed 1 07.1%
TOTAL U 100.0%
Source: 242 National Automatic Sprinkler and Fire Control Association, Inc.;

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

His analysis of incendiary fires, even
cases where as many as seven fires were
set by an arsonist, have given sprinklers
a 100'T record in controlling 120 out of
a possible 120 fires set by arsonists.

Marryatt's five years of research into
0,134 fires discovered only 14 cases where
sprinklers failed to extinguish or control
fires. That's only 0.24r" compared to a
record of 99.76" of the total fires success-
fully managed by sprinklers.

In 82 years, 14 unsuccessful operations
is a little short of unbelievable.

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

Source:
News Bulletin, p. 25-28,

242 National Automatic Sprinkler and Fire Control Association,
Junuary-March,

11-10

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

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

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

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

Inc.;
1S73
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PART 111

HOW MUCH WATER SHOULD A CITY
HAVE AVAILABLE FOR FIGHTING FIRES

1. 1SO0 Guide for Determination
of Required Fire Flow

2. Municipal Grading Schedule
Description



WATER SUPPLY REQUIREMENTS FOR FIRE PROTECTION

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

A. The Two Uses of Water Systems

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

B. Rates of Consumption

_ There are three rates of consumption that are considered
in designing water systems. They establish, a base to

which required fire flows can be_added in designing a sys-

tem or de ermlnmP Its adequacy. The rates are:

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

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

3. Peak hourly consumption—the maximum amount of
water that can be expected to be used in any given hour of
aday. . o
_The maximum daily consumption is normally about 1.5
times the avera%e daily consumption. The peak hourly rate
will varr\]/ from Two to Tour times a normal hourly raté. The
effect these varying consumption rates will have on the
ab|llt¥ of the system to deliver required fire flows will vary
with the system design. But both maximum daily c_onsumP-
tion and penk hourly consumption should be considered to
ensure thnt water supplies and pressures do not reach dan-
gerously low levels during these periods, and that adequate
water will be available in"the event of a fire.

C. Water for Fire Fighting

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

Source:

have a lot of water for drinking, sanitation, and other pur-
poses, there was usually sufficient water to provide a useful
supﬁly for fire fighting purposes. On_ the other hand, water-
works designed on the hasis of ordinary water needs of a
small cily would be able to deliver o,nlr\]/ a fraction of the
water which might be needed for fire fighting.

All this led to inquiries info the cost in a given city for a
waterworks that could provide water for fire fighting ﬁur-
poses as well as for other uses. A number of distinguished
engineers associated with individual waterworks examined
the problem and their findings were discussed in technical
papers presented at en%meerm society meetings. Papers bsr
J. Herbert Shedd (3188 ).1J. T. Fanning ({189 ),2and Emi
Kuichling (1897)3 should be consulted
discussions in which standards now followed in American
airidlAC)anadlan waterworks practice developed (Table

or details of the

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

Populations Shodd Fanning  Freeman  Kuichli
TR NG TmgRe riEgmen Kygaing R

111 ; 2-3 g 4
b 5 4-8 g
10 1 10 6-12 1
gor o, g
g 17 15-22 29 20
gozog ou g
288 N _ 30-50_ 28 48
e A T
J Herbert. "dis u%si 0N a paper ta/ Shormon, William 8..
e
Uic ﬂﬂ E' clal

. ana H% errV tks? .

emar, Jofin K. The Aran 0T HycrantS dnd Water Pipes lor
the Protection ol a Ci NSCHIe . .

lqures furnishe tional Board of Firo Underwriters, and
presented Ina popor by’ Metcalr. Leonard, ot nl.

The Number of Hose Streams

. The starting point for co_n_s_ldermg the cost of water for
fire protection was an cstiriiatc_ of the number of hose
streams that a fire depar'ment might need for fire fighting.
This was usually estimated on the hasis of the central por-
tion of the city where the largest buildings were located and
where there was the g?reatest bundlngf congestion. The num-
ber of streams was Tound to he related, in a very rough
way, to_the population. Shedd’s proposal, the first, was on
the’ basis of hose streams d|schar8|ng 200 gpm. He sag*
gested that a community of 5,000 population, as a rufe
would need about five siich streams and that the needs of
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other cities could be graduated up to thirty streams in a

city of 180.000. Panning proposed streams fequiring about
54"psi pressure as the basis. His, figures were of the same
general order as Shedd's, beginning at seven streams for a
cor_r%tr_ .|||1t¥ 8{) 36000 and going up to twenty-five streams for
acity :

KL)Jllchhng_sudggested a formula where the number of
streams required would be the s?uare root of the population
in_thousands multiplied by a factor of 2.8. T.Sere were
arithmetical differences asto how these estimates worked
out for individual cities* but they were of the same general
order (Table 1_1-1A%. Most important, they did provide a
basis from which the waterworks designérs could make
some estimates of the cost factors which fire demands im-
posed on various details of the system. _

Dunm}; this period of consideration of waterworks design
features o provide fire protection, the most important paper
on the subject, The Arrangement of Hydrants and Water
Pipes for the Protection of a City Against Fire, was pre-
sented (1892) by John U. Freeman4 He had done the
fundamental work on How of water through hose and
nozzles, so he was nble to pin down the definition of a
standard fire stream lo one with a discharge of 250 gpm at
40 to 50 psi pressure. He said that the Telationships sug-
gested by Shedd and Fanning between population and the
number of streams reguned_we_re_ of the right order, but he
did not think the needs of individual cities could be quite
so definitely pinned down. He su?ge_sted two to three
streams as & minimum at 1,000 population graduated up to
thirty to fifty at 200,000 (Table 11-1A). Most significantly,
hewarned: " Ten streams, or as large a proportion thereof as
the financial consideration will Fermn, mag be recom-
mended for a compact grou?, of large, valuable buildings,
irrespective of a small population.”

Engineering: Distributing Network, Hydrant Spacing,
Stogage ! ! y pacing

Freeman noted a fundamental difference in purpose be-
tween as¥stem designed for supplying ordinary water needs
and one for water Tor fire protection. Fire draft required
concentration of the water, whcrcus domestic draft was a
matter of distribution. - _

Freeman sought to secure recognition of the fact that if a
water_system was to supply fire ‘protection needs, the dis-
tribution system should "be designed to concentrate the
needed amounts of water. Small “pipes were sufficient for
distribution, but larger ones were needed for concentration
of supply to fire streams. He suggested 6-in. diameter pipe
“ the minimum for residential districts, and he noted that
"wil. pipe was adequate only where it formed part of a
Pert%“;?é‘?t‘” distributing pipes whose intersections were not
» \

Another important point Freeman made was that h%/-
drants should be placed where they could concentrate
Stearns at specific blocks or groups of buildings to be pro-
tected rather than on an arbitrary basis of a certain number

feet apart on the street mains. His work on hose streams
wd shown how Ion% hose lines reduced the water that can
oc delivered promﬁl 0i. a fire. He therefore suggested a
forking rule for hydrant spacing of 250 ft between hy-
drai»s 1n com8act mercantile and manufacturing districts,
*°d 400 to 500 fl in residential districts. These Workln%

~can still be used as guides for good design. (ZHydran_
g%acctllré% )IS discussed in greater detail in Chapter 2 of this

Source:

Freeman further insisted thatlfire supp_ly should be in
addition to maximum domestic_consumption and laid the
foundation for eventual recognition of this principle. He
also indicated how much water should be stored in stand-
pipes or elevated reservoirs in the application of the prin-
ciple. He expressed the Jud?ment that flow for all o the
hose streams required should be supplied from a reliable
source, such as an elevated storage reservoir, for a period
of ndt less than 6 hrs during a period when the system was
also furnishing maximum demands for domestic and other
uses. His judgment also was that to supply the combined
fire and domestic needs in a system provided with reliable
pump c_apath/ a L-hr sug'oly in a standpipe or elevated
reservoir would be acceptable.

The Insurance Grading Schedule

As early as 1889, the NBFU (National Board of Fire
Underwriters) began to make fire protection surveys of
municipalities. This work was intensified in 1904 after a
conflagration in Baltimore. Today the larger cities country-
wide and the smaller communities in all but seven states arc
surveyed by the ISO (Insurance Services Office), successor
to the NBFU. The survey includes an evaluation of a
municipality's water system in all its details, and a map is
usually rePared of the s¥stem_ itself. Actual hydraulic tests
are made to determine the fire flow available in various
parts of the community.

From the examination of the water supply, as well as
other factors affecting fire defenses, the community_ is
provided with recommendations expressing an engineering
judgment on what the (_:ommumt}/_ should consider in ifs
decisions on its public fire protection program. Engineers
S as a ardsnck_thT latest edition of 1SO’s Grading
Schedule for Municipal Fire Protection . that considers a
municipality as a whole, and no Io_np_er places more empha-
sis on protection for downtown districts than on other im-
portant districts as did earlier editions of the grading

grading schedule sec ramiwn 0, d
ai).
D. Fire Protection Requirements in Water

Systems

The capacity of a water system is determined by the total
amount t'f water it must furnish. This is the sum of; (1
water required for domestic or industrial uses, and (2
water required for fire service. In small towns, the require-
ments for fire protection exceed other requirements.

In North American cities, a public water system is ex-
pected to furnish water for a great variety of purposes. In
individual cities, there may_be a heavy industrial demand,
but demands fcr air coneitioning and” lav n sprinkling are
examples of regular uses which can also affect the required
capacity of the system. The adequacy of a public water
%stem for fire protection cannot be” taken for granted.

ese_other demands on the system must he determined
to estimate, their effects on the capacity of the system for
fire protection. _ _

A {omt recpo_rt él%l) of committees of the American
Society of Civil Engineers, the American Water Works
Association and others,7 suggested that the maximum
general service demand on a waterworks system be taken
as the peak hourly demand during a test Year. This, the
noted, was the orily fi| urc which can fairly be compare
with the maximum Tire' How requiiement.
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Evaluating System Capacity

ISO enginegrs cVnluatc the ability of n water system to
meet the maximum daily consumption rate plus thé needed
fire flow, In most large Cities, the peak hourly rate exceeds
the maximum_ daily ‘consumption rate plus fire flow, and
therefore, is the controlling mctor in system design. How-
ever, in the smaller communities the reverse is true with the
maximum dall¥ consumption rate plus fire flow being the
controlling factors. For many years water consumption has
been incréasing in most municipalities resulting in increased
peak hourlﬁ rates. One result of this trend has been an in-
crease in the number of municipalities in which the peak
hourly rate controls design.

Pressure Characteristics of Systems

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

Sail Francisco, for example, has a separate s¥stem
designated the “h|%h A{)ressure system,” under the control of
the fire department. All of the pipe is extra-heavy cast iron,
tar-coated and lined, and tested on installation "and repair
to 450 psi. Two_steam-operated pump stations can BumB
water from San Francisco Bay into the system, and 20,00
gpm at 250 psi can be delivéred to most of the principal
mercantile district. San Francisco provided this system

rimarily because an earthquake might put the re%ular pub-

ﬁc water system out of service. A number of ofher cities
have provided similar "pigh pressure" systems,

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

water mains.

Public water systems reflect a compromise on ttic ques-

tion of pressures. Pressures in the range of 65 to 75 psi arc
best in i ost systems. This range is adequate for ordlnar_Y
consumption in buildings up to about ten stories. It will
quw_de sufficient water for aytomatic sprinkler systems in
uildings of four to five stories. Where pressures of this
order drc provided, there is a reasonable margin to make it
relatively easy to compensate for local fluctuations in draft
at varjous times. o _

It is generally recommended that a minimum residual
pressureof 20 psi be maintained at hydrants when deliver-
Ing the required fire flow. Pumpers can be operated where
hydrant pressures arc less, but with difficulty. Where h
drants are well distributed and of the proper size and type
(so thnt friction losses in the hydrant and suction line may
not be excessive), it may he possible to set 10 psi as the
minimum pressure. Sufficient_ suction pressure should he
maintained to prevent developing a negative pressure in the
street mains, which might result in the Collapse of the mains
or other water system components, or baek-siphonage of
polluted water from some interconnected source. T he Use of
residual pressures of less than 20 psi is not permitted by
most stcte health departments. _

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

source:

- HE -
they tend to causc lcnks in domestic plumbing, and special
attention is required to restrain the mains_in the ground.
Pipe and fittings used in the ordinary public water s%stem
are designed for maximum working pressures of 150 pi.
This does not mean that it is good practice to run pressures
up that hIPh. Pressure-reducing valves can be used in some
sections of a system where the toFography would produce
excessive pressures, and individual water Services to build-
ings may require pressure reducing valves to keep the pres-
sure on domestic piping at safe levels.

Systems for Higher Elevations

When water must be supplied to an area of a community
on high_ground, the usual practice is to provide a separate
water distribution system for the elevated section so that a
normal range of pressures is provided. In such cases, the
elevated area should be provided with its own water storage
faC|I|t¥, and pumps may be_EYO\/_Ided to boost the water
from the rest of the systém. Likewisg, ?he upper stories of a
high _bqumq should be prowded,wnh water systems in the
building itsélf. These systems will have the snnle require-
ments as for an area on a hill. A very tall building would
have to be divided into a number of pressure zones. Zones
of more than twelve stories tend to get outside the_ normal
pressure ranges. In any case, each pressure zone mjst have
storage of water in amounts needed for the sprinkler service
or hose streams to be provided, and a system of pumps so
that cnch zone is supﬁhed from the zone below. Care should
be taken  to ensure that the pumps will be able to operate
even during times of power failures.

. Calculating Fire Flows

For many years the NBFU formula (sec Table 11-1A)
was commonly used as a guide in determining the fire flow
required in the downtown™ business districts of municipalit-
les. The formula

G = 1020\P (1 -0.01 V?)

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

e population, /', in thousands. _ _

In mnkiL.g fire protection surveys, the fire flow require-
ments in the sections of the munlmpalmes outside the down-
town business district were estimated by the engineers of the
NBFU and insurance bureaus. _

As cities became more decentralized, the formula based
on population became less reliable as a guld_e for the fire
flow needed in the downtown district, In additjon, it became
more apparent that a guide to engineering judgment was
needed for the other sections of the cities. n 1948, a Ea er
by A, C. Hutson8 assistant chief engineer of the NBFU,
provided some specific suggestions for estimating fire flow
requirements in these sections. . . _

he latest developments in eshmatmg fire flow re(ﬁuwe-
ments z1[e found in the Guide for Defermination of Re-
quired fire Flow8 published by 1SO in 1972, It provides
guidance for estimating fire flow requirements in all’ parts of
n municipality. The basic formula in the guide is:

F~ 18C (A)ui

where F is the required fire flow in gallons per minute, C is
the coefficient related to the type of construction, mid A is
the total floor ?rea of the building con |?ered.

The values for C arc: 15 for'wood frame construction,
1.0 for ordinary construction, 0.8 for noncombustible con-
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