To:
Members of the BBRS and the Record
From:
Jerry F. Ludwig, Ph.D., P.E.  (BBRS Board Member)

Date:
January 7, 2011
RE:
Proposed Code Requirements for Residential Sprinkler Systems in Massachusetts.

I have been reviewing and analyzing the impacts of the proposed code changes relative to requiring sprinkler systems in single- and two-family homes in Massachusetts.  While I take seriously that the purpose of the code is to insure public safety, I state my opposition to adopting the proposed requirements for the following reasons:
A. Marginal Public Benefits from the Proposed Changes

1. Current MSBC is a minimum code.  The code does not prevent home builders and homeowners from installing a sprinkler over the kitchen stove, (shown in Mass Fire Statistics report as the place most vulnerable to fire), a more extensive sprinkler system, or even a fully compliant 13D or 13R system. Doing so assumes that they are willing to comply with the requirements that ensure that the installed system does not endanger either the building occupants or members of the general public. 
2. My analysis of the NIST Report when applied to Massachusetts using the state MFIRS data as reported in the most recent OTFRSC Report suggests that housing units constructed after the institution of the state-wide building code had lower fire deaths than earlier housing units.  This demonstrates that the Commonwealth’s recent efforts to improve fire safety are effective.  By this analysis, the following conclusions are presented:
a. National annual probability of fire ignition in one- and two-family homes per the NIST report is 36 per 10,000 units in time period 2002 through 2005.
b. Assuming that the Commonwealth has population of 6.6 million in a country of 307 million, and same proportion of single- and two-family houses per population as is nationwide, Massachusetts has approximately 1,782,585 units.  Over approximately the same time period, 25,097 fires were reported in the four years from 2001 to 2005.  This equates to an annual fire ignition rate of 35.20 fires per 10,000 units. 
c. In period of 19 years from 1986 through 2005, Massachusetts reports 677 civilian deaths in all single- and two-family units regardless of when they were built.  Assuming same number of units as provided above, this equates to 1.999 deaths annually per year per 100,000 units.  National figures from the NIST Report appear to be 3.132 deaths annually per 100,000 units.   Massachusetts appears to have a 36% lower death rate from fires compared to the national average. 
d. From Massachusetts data, one fire death per year is experienced in single and two-family homes constructed post-1986.  The number of units for that population of buildings is not known, but appears to be an improvement from buildings built prior to 1986.  If the housing profile is similar to New York State (excluding NYC), the population of single and two-family homes built since 1980 would be about 10% of the total number of units.  If this were true, it would suggest fire deaths in this population of buildings is 0.729 deaths per 100,000 units (assumes 7.7% of MA building estimate).

Given the very low and declining risk of death due to fire in single and two-family homes, further analysis should be made to assess the incremental cost/benefit of installing these much more expensive means of mitigating the risks of fires in homes.  Such analysis may be possible with a recently developed NIST BENEFIT-COST software tool and the BBRS and staff should pursue the use of this tool.
3. Recent statistics released by the MA Fire Services shows that the most common ignition source for residential fire deaths in Massachusetts is related to smoking (26% of all residential fire deaths in the 2008 report).  Recent requirements in Massachusetts and neighboring states to require that all cigarettes sold are of the self-extinguishing variety, which is expected to significantly reduce fire deaths due to fire in residential buildings.  This change will probably significantly decrease the life safety benefit and cost effectiveness of the proposed code change.  
4. Per NY State study, it appears that housing units grow by approximately 1%/yr on average.  At this rate, it will take at least 10 years to have any measureable public benefit. 
5. The arguments presented so far while emotionally compelling do not have sufficient analytical rigor to be worthy of mandatory action at this magnitude of potential cost.  Many arguments fail to portray the relative risk of fire injury and death compared to other risks that all people face every day, and the associated costs to incrementally mitigate each risk.
B. Projected Costs of Compliance with Proposed Changes

1. The cost of the public benefits of these proposed changes will be wholly incurred by relatively few people.  The first installations to face the requirement will undoubtedly incur the most costs as the effort and expenses to comply is sorted out.
2. The cost data presented-to-date reveals that the expense of installing a 13D system in MA is greatly variable depending upon:

a. Whether the installation is to a single structure or a multiple project development.

b. Licensure conflicts between the sprinkler fitter and plumber.

c. The costs associated with local water purveyor requirements.

d. Scope creep costs associated with local required upgrades for system monitoring, alarms, external hose connectors, etc.

e. Annual maintenance costs for back-flow preventers, etc.
3. Even though insurance companies are saying (in a rather non-contractual way) that premiums will not increase and will likely decrease for buildings equipped with these systems, as insurance companies gain loss experience due to false triggering of the sprinkler systems (and resulting water and/or mold damage), insurance claim costs may rise resulting in coverage that will be limited or excluded for false triggering events.  Insurance companies have already restricted coverage for mold damage and remediation, a very real potential exposure that could result from a false triggering event. 
C. Proposed Changes and Implementation Challenges
1. It is not clear to me that the process to date meets the EO 485 process relative to assessing/reporting the likely range of cost impacts of this proposal.
2. Review of both the 1995 and 2009 BBRS-originated Residential Fire Sprinkler Reports demonstrates that in the 14 years between these studies, there have been no apparent efforts to eliminate impediments to incorporation of residential fire sprinklers. These impediments include: 

· Water purveyor issues, 

· Potential for local regulators (Building or Fire Official or Water Purveyor) forcing above-Code fire sprinkler systems,

· Increased costs associated with mandatory engineering design or licensed sprinkler contractor design and sprinkler installation, 

· Jurisdictional conflicts between plumbers and licensed sprinkler contractors, thus forcing more expensive fire sprinkler systems to be installed than so-called “combination systems” where plumbing and fire sprinkler systems are a shared design, and

· Newly recognized potential inability for a homeowner to shut off the fire sprinkler system during extended periods, for example, when a vacation property is closed up due to a fire law that requires permission of the fire department to shut the sprinkler system down. 

Proponents of residential fire sprinkler systems have had 14 years to seek solutions to known impediments and apparently have done nothing to alleviate costly problems and conflicts.

3. To employ a “Stretch Sprinkler adoption process” is flawed as the Fire Chiefs Association is fully backing residential fire sprinklers.  Thus, all 351 cities and town governments will have strong professional advocates on their staff that can be expected to lobby vigorously to adopt the stretch code in their community.  Rather than say, a few communities adopting the stretch code and making it a representative and experimental easing into these requirements with useful feedback, it is quite realistic to expect large numbers of communities to adopt the stretch code without any resolution to the known problems identified in the two Reports addressing fire sprinklers.

4. Homeowners will not properly differentiate the performance expectations of a 13D (life safety improvement) versus 13R (a more rigorous life safety system). Thus, it is possible through “regulatory creep” that the Code-intended 13D system could easily become the more extensive and expensive 13R system.  If this code is adopted, a continuing public relations effort will be required to work through a discussion of the diminishing returns of fire protection systems.  It is probable that the minimal (13D) system will greatly increase survivability through a house ignition event, and at the same time greatly reduce the likelihood of a small fire becoming a big fire and thus save property but at costs that may range into the tens of thousands of dollars per housing unit.
D. Potential Infection Risks Associated with Residential Fire Sprinkler Systems

5. NFPA 13D allows a number of different design variations, but one variation appears to allow large legs of piping connected to the potable water systems without a back-flow preventer or even check valves.   This arrangement may result in large dead legs of piping in a potable water system which at times will be in the temperature range of 77 to 85 F.  This condition provides a potential breeding ground for the growth of Legionella bacterium, and the potential to expose occupants of the building to the Legionella bacterium (showering would be the highest risk activity).  Incorporating large dead-legs in any potable water piping system is counter to current practice to avoid the proliferation of Legionella growth in these systems.  Through discussions with NFPA, this potential infection risk has not been studied. 
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