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SUBJECT: DISCUSSION AND APPROVAL OF OUTLINED RECOMMENDATION REGARDING THE
UTILIZATION OF FIRE SPRINKLERS

KEY RESULT AREA: 0204001000

Public Safety

RECOMMENDATION

Staff recommends Council approve Option 3 of this report and direct staff to bring forward the necessary
=resno Municipal Code amendments for implementation.

EXECUTIVE SUMMARY

The Public Safety Commission (commissioned by the Mayor and City Council) presented a report to the City
Council on May 11, 2004 on the needs of public safety for the community through 2025. One of the strategic
initiatives in the report was the use of sprinklers to control fire risk and enhance community safety,

Utilization of Sprinklers in All Occupeincies

The recommended option incorporates the concept that the City of Fresno would work with the
local Building Industry Association (BIA) and other stakeholder organizations to develop a
consensus on the use of sprinklers as a means to reduce long-term fire risk within the
community. -As the city'is projected to almost double its population in the next 20 years, the
City has the opportunity to use technology such as sprinklers‘and alarms effectively in all new
construction and develop strategies by which target hazards such as multi-family residential
occupancies can be retrofitted with this lifesaving technology. This strategy will ultimately
produce a safer community in the year 2025. The recommended option has been designed
around the extensive utilization of sprinkler systems in all new occupancies within the city.”

Over the past 12 months the Fresno Fire Department and numerous City departmenis have worked with the
Building Industry Association (BIA) in an effort to determine options that would include some level of fire
sprinklers use in all new construction. The BIA is not in support of any of the options presented in this report.

! Public Safety Commission Report, 2025 Plan
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Fires kill more peopie in the United States every year than all natural disasters combined. Over eighty (80)
percent of all fire deaths occur in the home. Seventy-eight (78) percent of those fires are started in the living
room/family room, bedroom, and kitchen. The single most effective way to prevent fire-related deaths is the
installation of residential fire sprinklers. When combined with smoke alarms, sprinklers cut the risk of dying in
a home by 82 percent. During the past five years, the city of Fresno has experienced 250 civilian injuries, 114
firefighter injuries, and 12 civilian deaths as a result of single- and multiple-family dwelling fires.

There is little argument the use of fire sprinklers would enhance the protection in our homes and to our citizens
in the city of Fresno. Understandably, the financial aspect and how it will impact the building industry and the
cost of housing must also be considered. Those considerations have been identified in the proposal(s)
presented to Council in this report. .

KEY OBJECTIVE BALANCE

This proposal provides gains in all three Key Objectives of Customer Satisfaction, Employee Satisfaction and
Financial Management. Customer Satisfaction is achieved through the enhancement of protection to our
citizens. Employee Satisfaction is enhanced by providing an increased level of fixed fire protection thus
reducing the risk to our firefighting personnel. Financial Management benefits from the recommendation are
improved as less firefighters will be needed than reported in the Public Safety Commission Report of 2004.

BACKGROUND

in 1864 the first automatic sprinkler head was designed; however, its practicai use did not occur untii 1874
when Henry Parmele invented sprinklers that could control what heads discharged water to protect his piano
factory.

Automatic fire sprinklers have been in existence for over 130 years. Their application in residential structures
is more recent; however, their value and life-saving abilities are unquestionable. Statistically, 80-90 percent of
all fire deaths will occur in single and/or multi-family residences, and homes that are equipped with smoke
detectors and sprinklers have reduced the loss of life by 98.5 percent, an increase of 48.5 percent over when
only smoke detectors are in use. '

To meet the mission of the City, “Fresno is a culture of excellénce where people get the best every day,”
strategies to provide the best fire protection for its citizens must be included. This includes proactive and
progressive steps to prevent fires before they happen and to minimize the losses once they start.

As outlined in the 2025 Public Safety Master Plan over the course of the next 20 years, the fire department will
need 26 fire stations, 36 staffed fire companies, and 264 new personnel. With these increases, the
department’s sworn staffing levels will be .66/1,000 population, still far below the national average of 1-1.5
firefighters per 1,000 population. The deployment strategy recommended in this report was based on
incorporating the use of fire sprinklers in all new construction including single- and multi-family residential
occupancies. Without the incorporation of such technology, more personnel, equipment, and fire stations will
have to be added to provide fire protection to the citizens of Fresno. Based upon the comparative average of
the peer cities and Fresno’s historic fire loss, | would recommend a minimum of one firefighter per 1,000
population ratio. This would increase the number of firefighters needed by 272 firefighters over what was
proposed by the 2025 Plan. This equates to an annual increase to the department operating cost of $27

nillion in today's dollars.
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The Scottsdale, Arizona.ﬂperience

* Scottsdale, Arizona, is a perfect example of the effectiveness of the use of fire sprinklers as a
community strategy to enhance community safety and reduce long-term cost of fire protection
and loss as a result of fire.

o Scottsdale, Arizona, lies in a desert, a climate (hot, dry) that intensifies fire risk. In
many ways Scottsdale is similar to Fresno. However, its residents pay half as much
as the national average to support their local fire department. In addition, there are
noticeable savings on home insurance coverage, and experience on per capita fire
loss is less than one-forth the national average. In the past ten years, in spite of
nearly a 60 percent population growth, the city has managed to lower its fire loss by
84 percent.

A study commissioned by the Scottsdale City Council in 1990 provided a number of
insightful comparisons.

= Atthat time the national annual per capita property loss from fire was $33.10:
In cities between 100,000 and 250,000 population (Scottsdale’s range), the
annual per capita loss was somewhat lower ($21.30). Meanwhile, Scotts-
dale’s annual per capita loss was $8.95 ‘ '

* Scottsdale citizens pay 49 percent less for fire protection than the national
average.

= Fire sprinkler activations from January 1, 1986 through December 30, 1990
provided the following statistics: In over 90 percent of the activations the fire
was controlied by one sprinkler, and 95 percent of the time the fire was
controlled by three or fewer heads.

= Based on known residential and commercial fire sprinkler flows (18 gpm to
25 gpm each), those one-sprinkler activations deposited an average of 276
gallons of water in the structure, compared to an estimated average of 4,767
gallons that would have been sprayed by fire department hoses had
sprinklers not been available. Tests by various fire departments and the
U. S. Fire Administration have proven that sprinklered properties have far
less damage from water than unsprinklered properties (up to 85 percent).

* Total property loss from fire in Scottsdale averages $1,390,337, compared to
a national average (for same-size cities) of $3,114,300. In comparison the
city of Fresno’s fire loss for the last six years has been as follows:

1999 - $12,200,000
2000 - $12,800,000
2001 - $15,400,000
2002 - $17,800,000
2003 - $32,800,000
o 2004 - $22,061,719
Five-year average of $19,897,620

0.0 000
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A city of rapid growth, Scottsdale’s population has increased from 107,900 in 1985 to
approximately 170,000 in 1995. A study conducted by the independent consulting
firm of Reese-Carr showed that when Scottsdale’s development is totally complete,
the fire sprinkler ordinance will have saved taxpayers over $7.2 million in

infrastructure water transmission costs, alone.

How? The community has one of the most progressive fire protection ordinances in
the nation. In 1986 the city enacted an ordinance that required the installation of fire
sprinklers in all new buildings. The ten-year anniversary of the sprinkier ordinance
was celebrated in 1996. Statistical information provided by the City of Scottsdale

show the following:

o Average fire loss per sprinklered incident = $2,280 vs. average fire
loss per non-sprinklered incident = $17,067.
o Total people saved by sprinkler activation: 8 definite, 64 possible.
o Cost of sprinkler installation has reduced over a period of time from
the original $1.14 per square foot (1986) to $.52 - .85 per square
foot (1993).
Scottsdale Insurance Company Discounts
for Residential Sprinkler Systems
Allstate 10% of total Sprinklers, smoke detectors,
premium deadbolis, fire extinguisher
Aetna Up to 45% New home with central station
monitoring and burglar alarm
Prudential 2% - 14% Sprinklers and smoke detectors
Sentry. 20% - 10% All areas/no attic
Independent 8% -13% Average for industry 14 of 15
Ins. Agents 10% average companies now offer some type
of discount
Source: City of Scottsdale

National Statistics

* Ninety-eight (98) percent of all fires in homes are controlled with the activation of one sprinkler

head.

* Only one in 16 million sprinkler heads discharge accidentally without being damaged by some

other means than fire.

« Homes that are equipped with smoke detectors and sprinklers have reduced the loss of life by

98.5 percent, an increase of 48.5 percent over when only smoke detectors are in use.
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 Fire sprinklers activate at 155 degrees. This temperature can only be reached in a home with a
true fire, not by any other means.

« Smoke, a by-product of fire, is almost always the cause of death to building occupants.
Although smoke is produced as sprinklers extinguish a fire, the amounts of smoke are much
less than those that would be produced by a fire permitted to grow.

« The technology is available to reduce the loss of life caused by fires in residential structures.
Just as the invention and installation of air-bags in automobiles was challenging at first so, too,
will be the installation of residential sprinkier systems. However, today, we (society) would not
consider purchasing a car without an air-bag system installed.

Over the last 20 yea'rs the city of Fresno has doubled in size. Estimates predict that over the next 20 years,
the city may double again to over 800,000 by 2025. The city has an opportunity to change the course of fire
loss through the implementation of a residential fire sprinkler ordinance. ‘

National Code Chanages

Over the past 20 years many communities throughout California and the United States have adopted a variety
of residential sprinkler code requirements. Earlier this year the National Fire Protection Association and the
International Code Council adopted codes that recommend fire sprinklers in new construction of one- and two-
family dwellings. With the adoption of the codes and the provisions in the National Code, it is anticipated that
during the next code adoption cycle within the state of California, these provisions may be adopted at the state
level, thus becoming a requirement at the local level. The time line this will occur will be during the next three

1o five years. -

s

Onptions Explored

As we conducted our meetings with the BIA and the City stakeholders, three options emerged and were
explored. (Attachment A)

Option 1: The first option discussed was the utilization of a fully compliant National Fire
Protection Association (NFPA) 13D sprinkler system. Initiatives and trade-ups were explored
for the BIA to offset the cost to incorporate sprinklers in all residential occupancies regardless of
size. '

Option 2: The second option was the use of a limited residential sprinkler system that would be
installed in the living areas, where the highest percentage of fire deaths occur. These areas
include living/family rooms, entertainment rooms, bedrooms, and kitchens. The department
explored the cost of a limited system versus a full system and found that there was only an
approximately 15 cents per square foot difference between fully sprinklering a residential
occupancy to that of utilizing a limited area system.

Option 3 — Recommended Option: The third option explored was the use of a single sprinkler
head or State Fire Marshal (SFM) listed ‘wet chemical extinguishing system to be installed in the
kitchen area in all new occupancies. This option would include that full sprinkler systems be
installed in ali model homes and other related code adjustments as outlined be made. In
addition, a commitment is needed by the BIA and the Fire Department to jointly develop
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materials to promote the use of NFPA 13D sprinklers systems in all new construction, which
Includes offering sprinklers as an option to home buyers.

Why Option 3

Option 3 is recommended for several reasons. First, the annual fire statistics provided by NFPA
indicate the kitchen is the highest fire hazard in our homes; therefore, it should be the primary
focus in a risk-reduction strategy. Nationally, over the past ten years, more than 15 percent of
all residential fire deaths, more than 29 percent of all injuries, and 30 percent of all residential
fires were the direct result of kitchen fires. This statistical information holds true for the city of
Fresno as well as outlined in Attachments B and C. As noted from October 1, 2005 to
December 31, 2005, the city of Fresno had 65 kitchen fires, which resulted in $964,855 fire loss,
1 fire fatality, 4 civilian injuries, and 0 firefighter injuries. The second reason Option 3 is
recommended at this time is to allow the business community time to develop the infrastructure
for the installation of residential sprinklers. Staff believes by taking the first step of installing a
single sprinkler head in all new homes, a market will be created for the installation of residential
sprinkler systems and related business will develop the infrastructure to support wide-spread
application of residential sprinkler use in the future. Today, most of the sprinkier contractors are
primarily focused on commercial installations. Third, staff understands the concerns of the BIA
of the impact this will have on the cost to the housing market. Staff believes utilizing Option 3 is
the first step toward a more comprehensive program if the national code is adopted at the state
level and allows time for the building industry to prepare and adapt to the proposed changes.

Option 3 Sbecifics

Single-Family Homes under 5.000 Square Feet

e All model homes will be built with NFPA 13D sprinkler systems installed.
o) All home builders will offer sprinkler systems as an option in new homes. _
o) Joint marketing effort between the BIA and FFD to promote the instaliation of

sprinkler systems in all new homes.

o Minimum 1-1/2-inch domestic water service, with 1-inch or 1-1/2-inch meter for
tract homes.

o System recognized for insurance credit.

. Instaliation of a single sprinkler head or State Fire Marshal listed wet chemical
extinguishing system in the kitchen area of all homes. -

o) ‘Sprinkler head can be installed by a C-16 licensed plumber or a fire sprinkler
contractor. The design specs to be provided by the Fire Department.

o Wet chemical extinguishing system would be installed by a C-16 contractor.

B Fire sprinkler permit fee waived (first two years of program).
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Note: No further sprinkler requirements will be initiated for single-family homes less
than 5,000 square feet unless new requirements are adopted as part of the national
code adopted for use by the State of California. Exception: Fire sprinkler installations
required for mitigation of fire station response distance over three miles, inadequate
water supply, and limited firefighting access.

Single-Family Homes/Duplex over 5,000 Square Feet

» 13R fire sprinkler system required.
. Systemn recognized for insurance credit.
. Minimum two-inch domestic water service and meter required.

Multi-Family Homes

. All multi-family units with three or more units (R-1) shall require fire sprinkler systems.
. System recognized for insurance credit.
Note:

California Building Code (CBC) currently requires sprinklers in all new apartment buildings
(R-1) with five or more units. .

Current FMC requires fire sprinklers in all apartments over 5,000 square feet (total building
square footage).

Retroactive Provisions — Residential and Commercial

. Fire damage repairs to all commercial and single family/duplex (R-3) over 5,000 square
feet and multi-family (R-1) exceeding 50 percent of current valuation will require sprinkler
systems to be installed.

o Additions exceeding 25 percent of current square footage of existing building will require
complete sprinkler systems to be installed.

- The 25 percent threshold shall be cumulative over the life of the building.

. For buildings over 5,000 square feet, a change of occupancy to a more hazardous use

based on the life-safety requires fire sprinkler system throughout (existing provision).

Incentives or Trade-Ups for the BIA

. Public/private partnership to promote community investment in life safety.

. Value added to the home by providing the customer the opportunity to protect his/her
investment.
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. Sprinkler permit fee waived for initial two-year period for single homes and duplexes.

. Hydrant spacing to 800 feet.

Attachment A is the detailed matrix of the three options.
FISCAL IMPACT

Immediate impact to the General Fund is negligible as a result of the waiving of permit fees for the residential
sprinkler for the first two years of the program. However, long-term impact in respect to the adopted 2025 Plan
would be significant. As outlined in the Public Safety Commission Report, the deployment strategy approved
by the Commission was developed with the use of sprinkler technology in new construction. Therefore, the
firefighters per 1,000 ratio is substantially lower than our peer cities in California (.81/1,000) and as compared
to the national average (1.5/1,000). Without the incorporation of this technology, a new deployment strategy
would need to be developed. Based upon the comparative city rate of firefighters per 1,000, we would
anticipate the need to add a minimum of 120 additional firefighters over the course of the plan. Due to our
socio-economic factors and historical fire loss trend, a ratio of 1/1,000 is more appropriate. This would add an
additional 272 firefighters over the course of the plan. The fiscal impact to the building industry to install the
residential kitchen sprinkler system is $600 to $800 per unit. It is anticipated the cost will go down once a
market is created for residential sprinklers. For the subsequent option of installing a wet chemical system in
lieu of a single sprinkler head in the kitchen cost range between $1,200 to $1,500 per unit.

RRB/mc :
J:ACouncifAgenda ltems\Sprinklers 01-03-06

Attachment 7
Attachment A:  Proposed Additions to FMC Relating to Fire Sprinkler Use
Attachment B: Residential Fires (Single- and Multi-Family Dwellings)
Attachment C: Kitchen Fires — City of Fresno October 1, 2005 — December 31, 2005
Attachment D: NFPA/City of Fresno 10-Year Average Residential
Attachment E: List of California Cities with Residential Sprinkler Ordinance
Attachment F:  Peer City Statistics
Attachment G: Home Fire Sprinkler Information
G1: Letter from Lora Huntington — Riverside, California
G2: Home Fire Sprinkler - Orange County Fire Authority
G3: Cost Information — Harold Rodger, Sprinkler Contractor
Attachment H: Cost/Benefit to Society for Having Sprinklers in One- and Two-Family Dwellings
Attachment | Letter: Single Head Fire Sprinkier Installation
Attachment J: Letter: Fire Sprinkler Contractors
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LIST OF CALIFORNIA CITIES WITH RESIDENTIAL SPRINKLER ORDINANCES

Question:  Does your fire jurisdiction have sprinkler requirements, which requires
"ALL" newly constructed Single-Family Dwellings to be sprinklerad?
ANSWER: [YES] :

Alameda County:
01040

01045
01085
01079
01090

City of Fremont F/D

City of Hayward F/D
Livermore-Pleasanton F/D
City of Newark F/D

City of Piedmont F/D

Los Angeles County:

19005
19010
19025
19030
19050
19075
18110-01
19110-06
19110-11
19130
19155
19165
19180
19185

Marin County:
21015

21040
21055
21065
21100

21105

Monterey County:
27010
27015
27024
27055
27060
27065
27075

Napa County:
28010

City of Alhambra F/D
City of Arcadia F/D

City of Beverly Hifls F/D
City of Burbank F/D

City of Culver City F/D
City of Glendale F/D (%)
City of Agoura Hills

City of Glendora

City of West Hollywood
City of Montebella F/D
City of Redondo Beach F/D
City of San Gabriel F/D
City of Santa Monica F/D
City of Sierra Madre F/D

Town of Corte Madera F/D
City of Mill Valley F/D
Novato FPD

Ross Valley F/D

Tiburon FPD

County of Marin F/D

Carmel Highlands FPD

City of Carmel by-the-Sea F/D
Cypress FPD

City of Marina DPS (*)

City of Monterey F/D (%)

City of Pacific Grove F/D
Salinas Rural FPD

City of Napa F/D



Orange County:
30025

30065-04
30065-13
30065-15
30065-18

Placer Countg':
31115

Riverside County:
33075

City of Fountain Valley F/D
City of Dana Point:

City of Pltacentia

City of San Clements

City of Stanton

Northstar (CSD) F/D

City of Riverside F/D

San Bernardino County:

36107
36140
36145
36180

San Diego County:
37075

37135
37139
37165

City of Highland F/D
City of Montclair F/D
Monte Vista FPD .
City of Redlands F/D (%)

North County FPD

Rancho Santa Fe FPD

San Diego Rural FPD

San Miguel Consolidated FPD

San Luis Obispo County:

40075

San Mateo County:
41010

41020
41035
41040
41055
41065

R e

Santa Clara County:

43105

Santa Cruz County:
44055
44065

Sonoma County:
49075

49080
49115
49170
49200
49201

City of Templeton CSD

City of Brisbane F/D

Hillsborough /D

City of Daly City F/D

City of Foster City F/D

City of Millbrae F/D.

City of Pacifica F/D

City of South San Francisco F/D (*)

City of Sunnyvale DPS

City of Santa Cruz F/D
Central FPD of Santa Cruz County

Russian River FPD

City of Healdsburg F/D

City of Petaluma F/D

Rincon Valley FPD

City of Sonoma F/D

Sonoma County DFS & CSA-40



Tulare County:
54010 .

Ventura County:
56010

56015

Yolo County:
57075

Note:

City of Dinuba F/D

City of Oxnard F/D
City of Santa Paula F/D

City of Woodland F/D

1) (") Denotes addition to list after Executive Summary Report was completed.
2) Population (*} was not added ta Executive Summary Report figures.

Source: Resldential Summary Report on 2003 California Fire Sprink'ler Ordinance Survey,
conducted by Steven Hant, consultant for the National Automatic Sprinkler Industry
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Date: 11/26/2005 1:38 AM

From: momma2iriplets@aol.com
To: Randy.bruegman@fresno.gov ATTACHMENT G1

Subject: Fire Sprinkiers

On Tuesday February 10th, 2004, I took my 3 year old triplets upstairs to take a nap. I decided to lay down in the room with
them to rest, and to make sure that they all three did take their nap. About five minutes, or so, later, the smoke detector
downstairs started to beep loudly. The children started asking me what the noise was, I got up and opened the door to see
what was gaing on downstairs, and was hit by smoke in the hallway, and the stairway. I ran downstairs and saw that the
curtains in the living room were on fire, and that the smoke was thick. I went into the kitchen and got some water in a bowl
and threw it on it onto the fire, which seemed to make the fire worse. I then realized that the kids were still upstairs and
that they needed to get out of the house. Running up stairs I heard the spray of the fire sprinkler as it popped from the
ceiling. The stairway became very smoky, and water was spraying everywhere. Once I was back in the girls room, where all
three were to be napping, I found them hiding under their covers really scared. Smoke was inside the room, and it seemed to
be getting worse, so I closed the door and opened the window to let out the smoke, by this time the fire bell on the outside
of the house was ringing very loudly, and this scared the kids even worse. It was then that I realized that it wesn't going to
be easy getting 3 small children out of the house. I called 911. T knew that the fire was out, so I was more concerned with
keeping them calm and in the room, with the door closed than trying to get them out. The fire department showed up, and
that is when I was able to get the kids out of the house as it was easier to get them to go down ¥he stairs knowing the
firemen were outside waiting for them. It wasn't until later when my husband came home from work in a rush, that if it
wasn't for the fire sprinklers in my house, that my husband would have been coming home to a house burned to the ground, a
dead wife, and three dead children. I thank God that we bought the house with fire sprinklers as they saved my life, my

. children’s lives, and the house from serious fire damage.

My husband and T have made a decision that we will not buy a house unless there are fire sprinklers installed in it, as this
experience has shown us that no matter how much the cost of fire sprinklers, it is well worth it when it comes 1o the lives of
ourselves, and our children.

A simple installation of some PVC, Thermal nozzles, and a pressure gauge could mean the difference between life and death
for many families in this nation. These sprinkler systems are required in public buildings, why not personal residence? Isn't
the family just as important as a corporate building?

74% of fatal fires occurred in structures, 94% of these on residential properties. (1)

65% of deaths were maies; 23% were oider aduits {over 64); 14% were children under 10. (i)
Just makes me glad that the city of Riverside had a fire sprinkler ordinance in place when my house was built,

1) U.S. Fire Administration/National Fire Data Center
Fatal Fires

Topical Fire Research Series, Volume 5 - Issue 1

March 2005

http://www.usfa fema.gov/downloads/pdf/tfrs/v5il.pdf

Lora Huntington
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> >>>"Harold Rodgers" <haroldr@fireinc.net> 12/02/05 10:27 PM >>>

We do at least 5,000 sfr's per year

----- Original. Message ----- -

From: "Byron Beagles" <Byron.Beagles @fresno.qovs>
To: "Harold Rodgers" <haroldr@fireinc.net>

Sent: Friday, December 02, 2005 10:01 AM

Subject: Re: Costs for 13D fire sprinkler systems

Thanks for the help. Could you provide us also with the approximate number of -
single family homes per year your company does? ‘

> >>> "Harold Rodgers" <haroldr @fireinc.net> 12/01/05 7:32 PM >>>
Dear Byron: .

My apologies for the delay in responding. Fire Sprinkler Systems, Inc. is one of
the largest sub-contractors doing residential fire sprinkler installations. -We have
‘been. specializing in this since 1990. The costs of a system is less today than it
has ever been. The demand that has increased over the last several years has
enabled manufacturers to reduce cost and ultimately pricing. The cost of a wets
sytem is between .60 and-.80 cents per square foot with the average around .70
cents. this is for tract work. ‘

Custom homes will range from .90 to 1.50 per square foot. The reason for the
range is the complexity created by some architectural features found in large
homes. The average custom is about 1.10. Other factors that will influence cost
is plan check fees, permit fees, winterization if required, types of backflow or
check valves required, etc. The city of Scottsdale, Arizona has a very good study -
on the effectiveness of these systems. If you do not have a copy, | believe you
can obtain one from them. Also, | would suggest you contact Mr. Kurt Volmer of
Tyco Fire Products and enlist his assistance in gathering information. His office
number is 800-310-3366 and his cell number is 714-328-0271. | hope this helps.

If you need any thing else from me please advise.
Respectfully,

Harold Rodgers
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----- Original Message -----

From: "Byron Beagles" <Byron.Beaales @fresno.qov>
To: <harcldr@fireinc.net>

Sent: Monday, Nevember 28, 2005 4. 15 PM

Subject: Costs for 13D fire sprinkler systems

Thank you for taking the time to share your experience with home fire spnnkler
installations in Southern. Our Department is presenting to our City Council a
proposal on residential fire sprinklers and would like to obtain up to date
information on the costs of installation by contractors with extensive experience
in the 13D residential sprinkler market. Any information you can share is
appreciated.
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Sprinklers in One- and Two-Family
Dwellings — A Pessimistic Analysis

he National Fire Sprinkler Asso-
ciation (INFSA), ar the request of
the NFPA Techinical Commiree
on Residential Occupancies, per-
formed a Cost/Benefit analysis regarding
sprinklers for all new one- and two-family
dwellings for the development of the 2006
edidons of the Life Safery Code (NFPA 101)
and the Building Construction and Safery
Code (NFPA 5000). The analysis was ficse
submitted with Proposal 101-502 for the
2006 edition of the Life Safery Code. It was
criticized by several of the committee mem-
bers in their negative ballots on that pro-
. posal. The analysis was refined to take these
concerns into account and resubmitted for
the ROC during the public comrment phase,
The analysis was also presented ar the NFPA
Fall Meeting in Miami Beach, FL and has
been further refined following the com-
~ments and suggestions made ar char meer.
ing. Through all of these refinements, one
conclusion has besn constant; fire sprinkler
systemns are cost effective,

The purpose of this analysis is not to show
how well sprinklers perform, nor is rhe phr-
pose of this analysis 10 show when residenzs
of sprinklered homes might begin ro see a
financial benefit to their sprinkler systems,
Instead, the purpose of this analysis is to
show that even if all of the pessimistic thin s

. that opponents of mandatory sprinkler pro-

tection predice will come true actually do
come true, fire sprinkler systems are stil
cost-beneficial (as well as life safery bene-
ficial) to society at large.

The NFSA honestly believes thac resi-
dendal fire sprinkler systems will prove to
be even more cost-beneficial than this analy-
sis reveals, but wanted to show thar even if

BY KENNETH E. ISMAN, P.E.

the opponents of sprinlder systems are cor-
rect, a complete program to sprinkler all
new homes built in the future will pay off
for the general public in less than 40 years.

One of the criticisms 10 this analysis ar
the proposal stage for NFPA 101 was that
the NFSA stated thar its analysis was no¢
“definitive”. To that we respond that the
information that we have presented is true
and accurate. The non-definitive aspects
of this analysis arc those that would improve
the benefits of sprinkler petformance, but
are difficult to quantify. Since these bene-
Fits have not been quantified, they have been

. climinated from this analysis. If these intan-

gible items could be clarified, the sitaation
would be even more beneficial to fire sprin-
Kers. - ' ’

Another of the criticisms was that the

data submitred was contrad ictory. To thar,

we respond that the dara is not contradic-
tory. Many different studies were presented

to show the wide range of dara and infor-

mation in existence. In each case, for the
cost/benefit analysis, the NFSA chose the
most conservative value for inpuc.

For each of the decisions in this cost/ben-
efit analysis, the NFSA has taken the most
conservative (non-beneficial to sprinklers)
in.order to show thar fire sprinklers can be
cost.effective, even if everything our o ppo-
nents says about them is rrue. We know
that many of these issues are much berter
and more favorable towards sprinklers, but
have attempred to urilize the most conser-
vative approach possible.

The data for this analysis is presented in
two tables. Table 1 shows the number of
homes (sprinklered and unsprinklered) as
well as the fires that would happen in those

homes, the numbers of lives that would prob-
ably be saved and the numbers of injuries
that would probably be prevented. Table 2
shows the values for che savings and adds
them up, c'ompa:ing them to the total costs.
The following is a complete description of
each of the items in the cost/benefic analysis:

Year — This analysis looks at the costs and
benefits to fire sprinkler systems over 2 40
year period. The assumptions that go jnco
this analysis are that the homes (with the
sprinkler systerns in therri) are built and paid
for on the first day of each year while the
sprinkler systems are not pur in service ungl
the last day of the year. Therefore, ineach
year, all of the costs associated with the
sprinkler system start with the firse year the
home is proposed, but the benefits don't
begin unril the next year, In reality, sprin-
kler systems will be pur in service before
the end of the year and the benefics will
begin before the end of the year, but this
assumption is more conservative.

Number of Sprinkdered Homes — The assump-
tion is that all of the 1.9 million homes built
in the Unired Stares will be sprinklered,

CONTINUED ON PAGE 30

Kenneth E, Isman, P.E.
| ~=1IRH L ISman, PE.

i Assistant Vice Presiden,
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/i Ken represents NFSA on (he
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CONTINUED FROM PAGE 29

According to the National Association of
Homebuilders, this is the typical number
of homes built in each year While this num-
ber starts out as a relatively small percent-
age of total homes, after 40 years, the num-
ber of sprinklered homes grows to approsdrmately
45% of the total housing stock, a substan-
tial number that will have a significant effect
on furure fire losses. If the analysis were
continued out to 5O years, more than 50%

of the housing stock would be sprinklered. .

Total Number of Homes ~ The total num-
ber of homes {one- and two-family dwe]]ihgs)
has been reported by the National Associ-
ation of Home Builders (NAHB) at 90 mil-
lion prior to the scart of this analysis. As
1.9 million new homes are built each year,
the total number of homes grows at the
same rate. The assumption in this analysis
is that the new homes built are not replace-
ments for existing homes.

Number of Fires in Sprinklered Homes -

This variable is almost a ratio of the num-
ber of sprinklered homes to the rotal num-
ber of homes. The NFPA fire incident data
has shown that the number of fires each
year in one- and two-family dwellings has
averaged 300,000 fires per year fairly con-
sistently. The INFSA believes that the num-
ber of fires in sprinklered homes should be

- adirect proportion of the number of sprin-
Kklered homes. However, the NAHB has

contended that new homes are gafer than
older homes (a statement they have never
been able to justify). Never-the-less, this
analysis will agree with the NAHB position
and state that fires are 50% less likely to
occur in homes that are 10 years old or less.
For the ficst 10 years of this analysis, the
number of fires in sprinklered homes is cal-
culated by taking the ratio of sprinklered
homes to the total housing stock, mult-

* plying by the numnber of fires (300,000) and

then dividing that number in half. Starting
with the 11th year of the analysis, the homes

. that are at Jeast 10 years old experience fires

as a direct ratio to the housing stock, while
ihe homes that are

not yet 10 years old

-

» Inquire aboul our most
wanted “Industry Leader" 13.D
economy system.

13-D, 13-R Residential
Package Fire Sprinkler System

* 13-R completz package sysiem.
Prz-assembled compact design consisting
of pump/motor, controller, roanifold

N\, continue at the
reduced rate.

Number of Fires in

- Since fire sprin-

+ Costs Less azsembly, mounted on a polyethylene - _
» Ligheweight base, pre-wired and piped. klers do not aq{“
« Fasy to Transpon * Complete systems from 1.5 HP to 10 HP, ally prevent the fire
= “Cost Effective” for “Fast " single p)&;s;ag; ;hfclu 15 HR, from O;CUII]J' 12, the
Easy Installadon ) total number of fi
* We can supply a tank size for all R
your requirements. : still has to add up
« Agua tack systems can be @ 3 . e
supplied to meet your TATED to 00’009 So, th
unique application. Palunied total number of fires

1n unsprinklered
properties each year

v adaancediveleennology.com
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0 Advanced Fire Technology, Inc.
Phone: B66-438-5200 Mobile: 314-020-171 0 Fax: 314-481-0029
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Fri oo o v el minus the number
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years. The number of potential lives that
would be lost in sprinklered buildings is
then a straight ratio of the number of fires -
that occur in sprinklered buildings. The

"INFSA has never stated that fire sprinklers

will save 100% of the people who die due
to a fire. Estimates of sprinkler effective-
ness have ranged’from 63% to 99% by dif-
ferent sources. The 63% effectiveness esti-
mate (the Jowest of any estimate) was made
by NIST on a theoretical analysis (prior to
the widespread installation of residential
sprinklers) of the kind of deaths that occur
in fires and the theoretical performance of
what residential sprinklers might be able to
do. We know now, with more than 20 years
of experience, that the NIST study was
extraordinarily cons ervative. For example,
the NIST study states that no person that
1s intimate with ignition will ever be saved
by a fire sprinkler. In reality, there have
been a significant number of fires in sprin-
klered homes where people have been inti-
mate with ignition and have been saved by
the sprinklers and there has only been one
reported situation where a person ina sprin-
klered home was intimate with ignition and
died (an older home sprinklered with stan-

- dard response sprinklers). There are many

people walking around today who were
Intimate with ignition and a fire sprinkder
saved their life, in direct opposidon to the
NIST estimate. Even knowing that the NIST
estimate is needlessly conservative, we have
used 63% as an estimate of the number of
lives that will be saved by the sprinkler sys-
tems. Note that this analysis only locks at
avilian deaths and does not take into account
fire fighter fatalities.

Number of Injunies Prevented ~ The NFPA.
estimates that there are 4.3 injuries perevery
100 fires that occur in one and.two family
dwellings. The number of injuries that could
happen in sprinklered buildings would be
expected to be proportional to the number:
of fires that occur in sprinklered homes.
Similar to the number of lives saved, the
number of injuries that can be prevented
by fire sprinklers has been estimated between
44% and 99%. Once again, the worst esti-
mate comes from the NIST study that was
performed as a theoretical analysis prior to
residential sprinkler systems actually being
installed. Even though we disagree with
CONTINUED ON PAGE 34
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this low percéntage, we will use this value
in our analysis. Note that this analysis only
takes into account civilian injuries and does
not take into account fire fighter injuries.

Value of Lives Saved — While the value of
a human life is constantly debated, the NFSA
has used $2 million in this analysis. The
$2 million per life saved has been urilized
by three independent sources as the aver-

age value of a human life. The first source
has been settlemencs from large loss fires
(some of these fires happened over 20 years
ago, so the present value of those sertle-
ments might be more than $2 million per
life in 2005 dollars). The second soucce is
the Federal Government for sponsoring can-
cer research (if the cost of the research per
life saved is $2 million or less, the govern-
ment will fund the research). And the third

1 .a long-lasting,  permanent seal,
= It absorbs noise and vibration,
' and seals out groundwater in
subgrade exterior walls. Install- it
# in even the coldest weather.
" Choose from the MetraSeal,
the tailor-made Off-Center Seal

when pipes aren’t centered, and- 2 :

the fire stop MetraSeal 120.
Contact Metraflex today

:agm,g, ‘water, 0zone &S unhghtf. for 3
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source is the 9-11 commission that paid
families after the events of September 11,
2001. The commission awarded an aver-
age of a licde over $2 million for each life
lost during that tragic day. In comparison,
Dr. Hall of the NFPA has srtated in corre-
spondence with the INFSA that he uses a
figure of §5 million per life saved in his

‘experience when trying to determine the

value of a human life.

Value of Injuries — The most difficult vari-
able to quantify in this analysis has been
the dollar value of an injury. First,in order
to qualify as an injury, the person has to
have been hospitalized (this definition.of
an injury is consistent with INFPA and NFIRS
definitions; injuries that do not require hos-
pitalization also occur during fires and cost
the public in lost wages, medical bills and
reduced productiviry as well as reduced
quality of life, but those injuries are not
accounted for in this study). With hospi-
tal costs continuously rising, keeping this
analysis constant over 50 years is extremely
conservative. The valne of $30,000 per
injury was taken from an OSHA website
as the average of the kind of injuries that
occur in a fire. However, burn injuries are
extremely expensive as multiple surgéries’
for skin grafts are frequently needed. It is
quite possible that fire sprinklers can save
many times what is estimated in this analy-
sis. For comparison, Dr. Hall at the NFPA
has stated in correspondence with the NESA
that he uses more than $200,000 per injury

in his experience.

Value of Propecty Saved - This value comnes
directly from fire department reports and
compares the average loss in a firein an
unsprinklered building ($17,000) to the
average loss in a fire in a sprinklered build-
ing (§1200). Note that fire deparmments
only estimate the direct property loss fvalue
of building and value of iterns that bumed),

- Value of Indirect Savings ~ As stated above,

the property saved only deals with thevalue
of the building and the value of theitems
that burned. What also needs to betaken
into account is the value of the goods and
services that need to be used while a per-
son’s'home is being rebuilt after a fire. The
Red Cross provides remporary housing on

CONTINUED ON PAGE 38
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a short term basis {which needs to be paid
for) then people may need to stay in alter-
native housing for a longer period of time
while their home is rebuilt. All kinds of
other indirect-losses build up including
"Jonger commutes to work/school from alter-
nate locations and replacement ¢osts for
irems exceeding costs covered by insurance,
‘The value of indirect losses that can be saved
by sprinklers is esdmated as $5000 per fire
and is only raken for 90% of the fires, again
in recognition that in some small percent-
age of fires, sprinklers might not be so effec-

ave.

Value of Insurance Savings ~ The NFSA

- received some criticism of the value used in

the ROP in this column. Even though we

stand behind the value nsed in the ROP, we

have lowered the value used in this analy-

~ sisto $75 per home per year. Actual dis-

- counts for fire sprinkler systems vary by

~ insurance companies between 8% and 15%.

If the average homeowner's policy is $750

per ycar and tm: average savings is 10 Yo,

the average savings of $75 per year is extremely

_defendable, and most definitely lower than
actual experience.

Value of Construction Savings — The NFSA
also received some criticism for the value
we estimated that builders could take advan-
tage of regarding construction savings.
While it is true that there are limited con-
structon savings in the Life Safety Code, it
is also true that there are many oppormni-
ties for builders to take advantage of zon-

ing and site development incentives to reduce:

the total cost of construction and to increase
their profit while installing fire spriniders.
This analysis assumes that half of the homes
built each year will not be able to find any
savings. The other half will only save an
average of $2500 per home, an incredibly

low number considering the tremendous

power of zoning and site development incen-
tives. Such incentives include the savings

of the infrastructure including the down-

sizing of underground mains and the sep-
aration of fire hydrants. In previous issues
of Sprinkler Quarterly, an example showed
how site developrnent incentives could save
over $12;000 per home in a small devel-
opment with only six houses. This is a pow-
erful example of how easy it should be to

meet this target of averaging $2500 in sav-
ings per home for only half of the homes
buile,

Value of Fire Department On-Scene — ‘Where
fires occur in sprinklered buildings, fewer

- man-hours are spent fighting the fire. As

such, fire fighters are freed up to handle other
tasks necessary of the fire department with-

out having to employ additional personnel. -

Also included in this category are the sav-
ings in materials used ro fight a fire such as
fiel for fire trucks, which are left running
during a fire event, and water, which costs
the utility money to clean and make avail-
able at the hydrant. Fires in buildings with
sprinkler systerns use thousands of gallons
of water less than fires that occur in unsprin-
klered propesty. The value that we have
used in this analysis of §10,000 per fire is
extremely conservative given the value of
labor, the number of fire fighters necessary
to fight house fires and the value of materi-
als like fael and water. In addidon, we have
accounted for the fact that some sprinkler
systems may not work and will therefore
not save the fire department any money. The
savings have only been taken for 90% of the
fires that occur in sprinklered buildings.

Income Tax Savings — The increase to the
cost of the building for the fire sprinkler
systern s rolled into the cost of the mort-
gage. The interest on.the mortgage is tax
deductible at the income tax rate of the indi-
vidual paying the mortgage.. See the “Cost”
section of this analysis for the exact derails
of the mortgage assumptions. The tax
bracket in this analysis is 28%. In addi-
tion, the amount of interest is assumed to
be constant from year to year, the number
thar has been used is the average amount
of interest across all 30 years of the mort-
gage. This assumption is extremely con-
servative given the fact that all mortgage
lenders “front-end foad” their mortgages
so that the interest is substantially more in
the first years of the morrgage rather than
in the last years. In reality, the interest paid
at the beginning of the mortgage is much
more than the average, which would only
improve the tax savings presented in ‘this
column in real life.

Savings of Sprinklers — The rotal of all of

the savings columns for each year.
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Cost of Sprinkler Systems — The average
horme is 2500 sq ft according to the NAHB,
Sprinkler systems average less than $2.00
per sq fr, but we will use $2.00 per sq ft in
this analysis, or $5,000 per home. How-
ever, people don’t pay cash for homes.

Instead, the home.is financed over 2 period
of time. This analysis is based on someone
putring 10% of the cost of the home down
and financing the rest over a 30 year period.
The sprinkler system is expected to be a
proportional amount of that down pay-
ment and monthly mortgage bill. In addi-
tion, this analysis assurnes that people don't
hang onto their homes for 30 years. Instead
thiis analysis assumes that after 15 years,
the person has sold their home at a profit
and paid off the original mortgage. The
new buyer does not pay specifically for the

sprinkler system in the existing house since

itis rolled into the general value of the prop-
erty. The assumption that people will stay
in their homes for 15 years is extremely con-
servative given that there are current stud-
ies that show that the average homeowner
moves ofce every 5 years.

Net Cost — The total cost of the sprinkler
systems minus the savings for each year.

Cumulative Net Cost— The net cost added
from year to year to show that the total
money spent on sprinkler systems is recouped
by a communiry over time (approximately
38 years).

Another criticism that the NESA has
received regarding this analysis is that there
is no cost associated with the maintepance
of the sprinkler syster. To that we respond
that the sprinkler system in-a one- or two-
family dwelling does not need the same level
of scrutiny that the sprinkler systemin a
commercial property needs. The mainte-
nance itermns are more a function of what
not to do to the system. As long as some-
body does not paint the sprinklers, hang
items from the sprinklers or close the con-
trol valve, there is nothing extra that needs
to be done for maintenance. Since there
isn't a cost associated with NOT doing

things to a system, there is no cost in this

analysis.
Finally, the NFSA has received some crit-
icism of the fact that we have not included
CONTINUED ON PAGE 38



CONTINUED FROM PAGE 38

any factor for inflation in this analysis. To
that we reply that the main focus of this
exercise has been to calculate the costs and
the benefits for each year and to determine
which is higher in any given year. ‘If we
were to apply a correction factor for infla-
tion, it would be applied to both the costs
and the benefits equally for each year, which
would not change the final outcome of
assessing which number was higher. While
the correction factor for inflation might
have some small effect on the cumulative
net cost, it would appear to be a variable

that adds a layer of complexity without pro- _

viding any significant additional informa-
- tion. In the long run, the analysis shows
that the sprinkler systems have more ben-
efits than costs. Any consistent application
of a correction factor would still provide
the same result, just with a slightly differ-
ent order of magnitude.

* Analysis
Once all of the variables have been defined,
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it 1s time to start putting numbers into each
colurnn for each year (see Table 1 and Table
2). It is interesting to note that the first
seven years of the.analysis show a négative
Curmulative Net Cose (meaning that soci-
ety is making money right from the start)
but that this number turns positive from
years 8 to 37. This is because of the num-
bers.of people paying their mortgages. Con-
sider the first year, only the people that pur-
chased homes with sprinkler systems in this
year are paying mortgages that include sprin-
kler systems. In the second year, there are
two sets of peaplé paying mortgages that
include sprinkler systems, those that pur-
chased a home in year 1 and those that pur-
chased a home.in year2. This situarion
continues to grow untl year 15, when peo-
ple start selling their homes.

The Cumulative Net Cost column peaks
at year 25 with a total cost of §23.9 billion
spent putting sprinkler systems into homes.
But that money is recouped by year 38 and
people begin to make money on the fact that
sprinklers are installed. By year 40, society

makes a total of $10.6 billion because sprin-
klers are installed. If the analysis were con-
tinued to include addifonal years, the amount
of money made by society would continue
to climb. By year 50, society would be mak-
mg a profit of $6.2 billion per year for a total
cumulative profit of $62.8 billion.

Conclusion

Fire sprinkler systems are worth the money
that is paid for them. Even using the pes-
simistic assumptions of the opponenss to
sprinkler requirernents, it can be shown that
sprinklers are cost effective. In less than 40
years, the value of the sprinkler systems can
be renurned to the general public that paid
for them.

In addition, placing sprinklers in all res-

‘idential homes will significantly save lives,

Using the pessimistic analysis here, hundreds
of lives will be saved each year and tens of
thousands will be saved over the 40 year
period of the study. Using more realistic
dara on the effectiveness of sprinklers, the
total number of lives saved is impressive, @
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STATE OF CALIFORNIA
Arnold Schwarzenegger, Governor

Facsimile

Dacember 12; 2005

Byron Be_agleé' :
. Fresno Fire Department

Subjact: .Single.-Head Fire Sprinkler Installation.
File: 1140-05 - ‘ |

Dear Mr. Beagles:

Your letter requesting a delermination has baen received for review and response, You wish to .
verify if a C-16 licensa is requirad for the installation of a single head fire sprinkler. _Currentl1y, your
department is proposing amendments to the Fresno Municipal Code where: it provides that every
new homne kitchen musf be fitted with a single head fire sprinkler. You haye opined that becauss
this is merely a single head Installation, if should not be treated as a fire protection - system

thereby allowing a C-36 licenses to undertake such work. .

.While the opinion you expressed appears to have merit, unfortunately, the pravisions of the
Business and Professions Code, section 7026.12, is contralling. While this section specifies
-installation of a fire protection system, the legislature conternplated that "installation -embodiss all
that pertains to fire protection -- namely the Tepair or maintenance of such systems not exclusive

to instailations alone.

Accordingly, "system" was not so identified in the seclioﬁ to be an exception. 1tis impllied that less
sophisticatad installations or merely the installation of a single head sprinkler be included within the
parametars of section 7026.12. _ '

Section 7026.12 is a statute of special application as it carves a niche for C-16 licensees and

owners of pmpert¥ under specific conditions. It would-be improper for any person fo a{:{emlpt to
install any fire protection device, component, or 55sterr! as provided under section 832.16 of the

California Code of Regulalions without halding a C-16 license.

Until December 31, 1994, C-36 licensees were permitted to take on fire sprinkler installations. After
this date, Board policy as well as the amendment to section 7026.12 (effective Janqary 1, 1995),

precluded C-36 licensees from engaging in these aclivilies.

Woae trust that the foregqing
information is useful 1o yol.. _

This determjnation is based on current laws, regulations and rules.

Sincerely,

/]

LIcensing Division

Edalxdal o Tt ] fm— m———



January 4, 2006

Jerry Duncan, Fresno City Council President
2600 Fresno Street, Room 2097
Fresno, CA 93721-3600

SUBJECT: FRESNO FIRE DEPARTMENT FIRE SPRINKLER INITIATIVE
Dear Mr. Duncan:

We the undersigned, are local fire sprinkler contractors with extensive experience in the installation of
residential fire sprinkler systems. For over 100 years, fire sprinklers have provided reliable and effective
fire protection for industrial, commercial and institutional properties. With the introduction of fire sprinkler
standards for multi-family and single family dwellings by the National Fire Protection Association (NFPA) in
the 1980s, this time proven technology is now available in a cost effective design for residential structures.
The fire protection equipment industry has responded to the residential market by introducing plastic fire
sprinkler pipe and providing UL approved residential fire sprinkler heads that are small and unobtrusive,
We have installed such systems in thousands of multifamily units'and hundreds of homes throughout the
State of California.

The fire sprinkler trade is unique in the construction industry as we are responsibie for the installation of a
building mechanical system that protects a structure and its’ occupants from the devastating effects of fire.
Yes, we do make our living from such installations; however, we are firmly committed to the fact that fire
sprinklers will provide a homeowner or apartmént occupant with a state of the art, cost effective technology
that protects their lives and property and assists the Fire Department in doing their job. The fire sprinkler
industry has a zero tolerance for death by.fire.

We support the Fresno Fire Department’s Fire Sprinkler Initiative and look forward to working_ with the
development community in implementing this important step in making Fresno a fire safe commumty.

—_—A D N/

Richard Sever MS-Fire Protection Kent Schaak, Fire Protection Enterprises

P /V/A

WJP(I‘TE:O Flre Protection i’ Sar Joaquin Fire Protection

aerg’obmson Slerra Fire Protection

c.  Tom Boyajian, District 1 Councilmember
Brian Calhoun, District 2 Councilmember
Cynthia Sterling, Disirict 3 Councilmember
Larry Westerlund, District 4 Councilmember
Mike Dages, District 5 Councilmember
Henry T. Perea, District 7 Councilmember

~Mark Wootlley, Mark Woodley Fire Protection



