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MEMORANDUM 
 
To: Kurt Triplett, City Manager  
 
From: Joe Sanford, Fire Chief 
 Mark Jung, Fire Marshal 
 
Date: May 19, 2016 
 
Subject: RESIDENTIAL FIRE SPRINKLER SYSTEMS  
 
RECOMMENDATION: 
 
City Council receives an update on residential fire sprinklers systems (RFSS) and gives direction 
on additional action if desired. 
 
BACKGROUND: 
 
The Public Safety Committee has recently received presentations from the Fire Marshal 
regarding residential fire sprinkler systems. These presentations have reviewed the history of 
fire sprinkler regulations in Kirkland, addressed recent changes that have simplified RFSS, 
included conversations with a representative from the Master Builders Association, and included 
a brief discussion of insurance premium savings that could offset the cost of a RFSS over time.  
The Public Safety Committee has requested a presentation to the full council.  
 
Home fires kill more than 2,500 people each year in the United States and cause more than 
13,000 civilian injuries1. These fires take their toll disproportionally on vulnerable populations2. 
Children, older adults, people living with disabilities, and anyone not able to swiftly respond to 
the threat of a fire can be quickly be overcome by deadly smoke and heat. When alerted by a 
smoke alarm, occupants must react quickly to make sure everyone gets out safely. 
Unfortunately, smoke alarms do not always alert occupants and allow adequate time to 
escape3. Smoke alarms require relatively frequent maintenance and they are easily disabled 
(and not replaced) in response to nuisance alarms4. In contrast, fire sprinklers can contain and 
often fully extinguish a fire prior to arrival of the fire department. This gives occupants extra 
time to get out safely, and reduces fire loss by nearly 70%5. Home fire sprinklers are virtually 
maintenance free, impossible to disable without shutting off the water to the entire home, and 
only activate in response to the extreme heat of a fire. The combination of working smoke 
detectors and fire sprinklers in homes provides the highest degree of protection for families, 
their guests, and for firefighters should there be an emergency response. 

                                                 
1 Characteristics of Home Fie Victims (NFPA 2014) 
2 Characteristics of Home Fie Victims (NFPA 2014 
3  Seventy percent of people killed in home fires were sleeping or trying to escape. Source: Characteristics of Home Fie Victims 
(NFPA 2014) 
4 Smoke Alarms in U.S. Home Fires (NFPA 2015) 
5 US Experience with Fire Sprinklers (NFPA 2013) 
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In June of 1988 the Kirkland City Council first moved to require installation of fire sprinklers. 
Chapter 21.33 of the Kirkland Municipal Code was established by ordinance; it required all new 
buildings greater than 12,000 square feet (SF) to have a fire sprinkler system. The move was 
made in response to a growing body of evidence that demonstrated sprinkler systems would 
save lives and reduce property loss. Furthermore, by creating the 12,000 SF threshold, an 
important community-risk-management boundary was established. Going forward, fire 
sprinklers would aid firefighters in controlling and extinguishing fires in large structures in 
Kirkland.  
 
Through the intervening years, requirements in the Municipal Code were adjusted to include a 
greater number of structures and steps were taken to eliminate barriers to installation of 
residential fire sprinkler systems (Figure 1.) 

Figure 1. 
 

Current Requirements for Single Family Residential Fire Sprinkler Systems in Kirkland: 
 New construction of 5,000 square feet or larger (includes one and two-family houses) 
 Limited access including steep slopes and narrow driveways greater than 150 feet 
 Fire flow less than 1,000 gallons per minute or hydrant greater than 350 feet away 
 Additions to existing structures where the resulting total area is 5,000 square feet or 

larger 
 
Today, because many homes are being built larger, and because installing RFSS is often less 
expensive than making water-system or road improvements, a significant number (30%) of 
single-family residences are being constructed with residential fire sprinkler systems (Table 1.).  
 
 Table 1. 

Single Family Residential Permits Issued in 2015 
RFSS Not Required  224 (70%) 

RFSS Required   97  (30%) 

    RFSS Required for Size (5,000 SF) 51  

    RFSS Required for access 30  

    RFSS Required for Required Fire Flow 16  

Total 321 

 



 

 
Barriers to acceptance of Residential Fire Sprinkler Systems:  
 
As greater numbers of new one and two family homes were required to be constructed with fire 
sprinkler systems, cost, complexity, and annual maintenance requirements were quickly 
identified as barriers to acceptance.  Since 2004, Kirkland has worked with the State of 
Washington, local water purveyors, builders, and other stakeholders to adopt codes and 
standards that simplify RFSS and address these barriers. A major advance occurred in 2010 
when the State allowed local jurisdictions to require simplified systems in structures smaller 
than 5,000 SF without specific approval by the Building Code Council.  These systems are an 
extension of the domestic plumbing system in a home and they can be installed by plumbers 
with minimal additional training. The result of these efforts between Kirkland staff and 
stakeholders is a residential fire sprinkler standard that allows simple reliable, and maintenance 
free fire sprinkler systems to be installed in Kirkland while eliminating unnecessary cost.  
 
Features of Simplified Residential Fire Sprinkler Systems include: 
 

 Simplified, flow-through or multipurpose, design is an extension of the domestic 
plumbing system 

 Constructed from sprinkler-rated plastic pipe and quick-response residential sprinkler 
heads that are highly reliable and not expected to require maintenance except after 
activation due to fire. 

 When properly installed these systems are no more subject to freezing or accidental 
activation than the domestic plumbing system.  

 Annual inspection and testing is not required—if the domestic plumbing fixtures are 
working, the occupants can be reasonably assured that the RFSS will perform as 
designed in case of a fire.  

 No requirement for outside audible and visual notification device (This feature is not 
required in the National Sprinkler Standard. Stakeholders requested it to be removed to 
simplify systems and reduce cost). 

 No requirement for sprinkler heads in garage and unoccupied spaces (attics and crawl 
spaces). Also not required in the National Sprinkler Standard. Reduces cost while 
preserving life safety features of the fire sprinkler system. 

 No requirement for connection to a fire alarm system or monitoring (keeps system 
simple and cost low). 

 No requirement for a backflow prevention device (or associated annual testing). Flow-
through system keeps water fresh and flowing away from the source. 

 Fire department connection to the system is not allowed (Prevents backflow of water 
into the public water system when backflow prevention device is deleted. Keeps system 
simple and reduces cost). 

 Cost of capital facility charge waived for larger water meter when required for RFSS 
(These fees eliminated because larger meter is required for RFSS, not domestic use. 
Lowers cost). 

 



 

Sketch of Simplified Residential Fire Sprinkler System 

While added cost continues to be the biggest barrier in a housing market where even the least 
expensive housing options are out of reach for many residents to purchase, all indications are 
that RFSS will continue to be less expensive to install as they become more common and gain 
acceptance. Simplified RFSS can now be installed, in Kirkland, for less than $1.50 per square 
foot or about $5,250 for a 3,500 square foot home. In a nationwide survey, the typical cost of 
installing a RFSS declined from $1.61 in 2008 to $1.35 in 20136, and in California, a state were 
all new homes are required to have RFSS, the typical cost was less than $1.00 per square foot. 
Further accelerating the return on investment, Kirkland benefits from our neighboring cities 
Redmond and Kenmore (cities requiring RFSS in all new homes) because they create a larger 
local market, increasing the supply of qualified residential sprinkler system designers and 
contractors. When offset by modest fire insurance savings (5% - 15% annually), RFSS may be 
able to break even over the expected life of a residence. 
 
Reports from Kirkland plan reviewers suggest that an increasing number of developers are 
choosing to install RFSS rather than building more costly access improvements or investing in 
upgrades to the local water system. This suggests that the economic feasibility of installing 
RFSS is improving in some specific cases. Neighboring jurisdictions report similar experience 
where significant numbers of RFSS are required due to access and water-flow requirements 
(except in Redmond and Kenmore where all new residential structures are required to have 

                                                 
6 Fire Protection Research Foundation (2013) 



 

RFSS). Residential fire sprinkler requirements for neighboring jurisdictions are summarized in 
Table #2 below.  

   
                Table 2 

Residential Fire Sprinkler Requirements in Neighboring 
Jurisdictions 

Jurisdiction Fire Flow Access Size Threshold 
Kirkland Yes Yes 5,000 SF 

Bellevue Yes Yes None 

Redmond N/A N/A All 

Kenmore N/A N/A All 

Bothell Yes Yes None 

Woodinville Yes Yes None 

King County Yes Yes 10,000 SF 

 
 
 
Range of Options for Changing Residential Fire Sprinkler Requirements 
 
Both the Fire Strategic Plan (2012) and the Standards of Coverage Study (2013) identified 
expanding the number of residential fire sprinkler systems as an important step to improve the 
effectiveness of the Fire Department. Staff has identified four possible steps to improve fire 
safety in new single family homes; education, incentives, lowering the size threshold as 
opportunities to expand the number of homes covered by RFSS in Kirkland. 
 
Education: 
The Fire Department should continue to educate the public about the value of residential fire 
sprinklers and dispel enduring myths. While evidence overwhelmingly supports choosing fire 
sprinkler systems, consumers are not generally aware of the added safety offered by a sprinkler 
system or the advantages over smoke detectors alone. Additional education will increase 
interest and demand. The fire Department should use public information opportunities to share 
the message of how simple, reliable, and protective home fire sprinklers have become. 
 
Incentives:  
Incentives could be a strong motivator for developers and builders to include RFSS in more 
homes. For example, incentives like reduced building setbacks, when RFSS are installed, could 
allow a builder/developer to create additional value in a development project that would offset 
the cost of the RFSS. If desired by Council, the Fire Department will need to work extensively 
with the Planning and Building Department to work out a package of possible incentives. Also, 
reductions in fees could be considered where RFSS are installed. Fee reductions could be 
partially offset by future savings in protecting a more fire resilient Kirkland. In the future when 
fire sprinklers protect nearly all structures, fires will frequently be smaller, fewer firefighters will 
be required to extinguish these smaller fires, and firefighters will be able to return to available 
status more quickly.  
 
Reducing the Size Threshold: 
The size threshold for RFSS has remained at 5,000 SF for more than 10 years. In that time 
many of the barriers to acceptance have been addressed and the cost of installing RFSS has 



 

been dramatically reduced. However, even at $1.00 per square foot, installation of RFSS 
represents a significant additional cost with a very long return on investment. Many builders 
oppose a mandate to install sprinklers in smaller houses, and additional education will be 
required before consumers will be consistently asking for sprinklers in their homes. Based on an 
analysis of permits issued in 2015, reducing the square footage threshold to 4,000 square feet 
would have added an additional 35 houses to those with RFSS. Table 3 shows how lowering the 
size threshold would have affected RFSS requirements for permits issued in 2015. 
 
             Table 3. 

Single Family Residential Permits Issued in 2015 
 

Size 
Fire Flow 
or Access 

Total 
Required 

    RFSS Required for Size (5,000 SF) 51 (16%) 46 (14%) 97 (30%)  

    RFSS Required for Size (4,000 SF) 86 (27%)  132 (68%) 

    RFSS Required for Size (3,000 SF) 198 (62%)  244 (76%) 

Total (321)    

 
 
Requiring RSFF in all new Single Family Houses:  The Fire Department has recommended this 
approach in the past and continues to support this change.  This change could be coupled with 
education and incentives as mentioned above and/or be approved with a delayed 
implementation date (e.g. one year).  
 
Conclusion and Next Steps: 
 
The City of Kirkland has long understood the additional safety provided by fire sprinkler 
systems, and City leaders have progressively required more new buildings to have fire sprinklers 
installed. Since the last time the size threshold was reduced, many of the barriers to acceptance 
of residential fire sprinklers systems have been addressed, increasing the number of RFSS has 
been recommended in the Fire Department Strategic Plan, and the cost of installing RFSS has 
come down dramatically.  
 
Staff is requesting direction from the City Council on how to proceed with efforts to increase the 
number of RFSS installed in new homes in Kirkland: 
 

 Does City Council require additional information? 
 Should staff prepare a package of development incentives for consideration? 
 Should staff prepare a financial analysis of fee reductions as offsets to the cost of 

installing RFSS? 

 Should staff prepare an ordinance, for consideration, that would reduce the size 
threshold where RFSS are required or require RFSS in all new single family homes? 

 No additional action at this time 
 
 
Attachments:  Fire Sprinkler Stakeholders Meeting Report, December 2013 

Kirkland City Council Memorandum: Fire Sprinklers, May 18, 2010. 
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