June 28, 2014
Brian Gale, Chairman

Board of Building Regulations and Standards

One Ashburton Place, Room 1301

Boston, Massachusetts 02108

Re:
Comments on Draft White Paper Regarding Fire Protection Systems

Dear Chairman Gale:

After reviewing the white paper being developed by staff at the BBRS, I was impressed with the amount of work that was put into the document.  Despite the fact that it is intended to deal with the requirement for sprinklers and 3 to 6 units the White Paper appears to look at the issue in a more comprehensive manner by investigating the merits, i.e. cost versus benefits, of any fire safety requirement in building code.   I would like to respond to some of the issues raised in this “White Paper.”
Cost/Benefits Methodology

FROM the BBRS “White Paper” – Pages 3 & 4 

“MGL 143- 94 (c) To make a continuing study of the operation of the state building code, and other laws relating to the construction of buildings to ascertain their effect upon the cost of building construction and the effectiveness of their provisions for health, safety, energy conservation and security.”

So the BBRS has to look at the requirements of the State Building Code   - 

1) to ascertain their effect upon the cost of building construction and 

2) to ascertain the effectiveness of their provisions for health, safety, energy conservation and security.

Clearly the intent of the legislature was to balance cost versus benefit.  It is in the interest of the public to have safe housing and it is in the interest of the public to have housing that is in sufficient amount and at a reasonable cost.  Unfortunately the legislature, as is common with many laws that they pass, do not provide guidance on how to conduct such cost benefit analyses.  I have noticed, that passing the buck on tough decisions like this is common for legislators.
 I agree that too often cost benefit analyses are not done when code groups consider new requirements and I also agree that they should be done.  As the White Paper correctly point out, the BBRS is legally required to takes costs and benefits into account but even if they weren’t it would be a policy that I think is appropriate.  The problem with the comprehensive approach taken in the White Paper is that it requires economic analyses which would appear to need a professional economist to deal with appropriately.   In addition, like any cost-benefit analysis there are many underlying assumptions which actually value judgments as opposed to engineering judgments and these types of value judgments require inputs from multiple sources to accurately gauge the value judgments of a community.
Another concern that I have with the White Paper is the methodology being utilized in making the cost-benefit conclusions.  In my opinion, there are more comprehensive approaches that have been developed in the published literature which would be a more suitable way of looking at the problem. One was developed by the National Institute of Standards and Technology in 1978, a second was developed by NIST in 2007 and a third was developed for the Department of Housing and Urban Development in 2007. Below are links to these reports. 

· http://fire.nist.gov/bfrlpubs/build78/PDF/b78004.pdf
· http://www.fire.nist.gov/bfrlpubs/build07/PDF/b07025.pdf
· http://www.sparisk.com/pubs/Hattis-2007-Code-BCA.pdf
An interesting methodology has been developed in Canada for use by Regulatory Boards.

http://www.tbs-sct.gc.ca/rtrap-parfa/analys/analys-eng.pdf
In my opinion, the failure to develop a methodology on how to conduct these types of cost benefit analyses lead opposing sides to “talk past each other.”  If people cannot agree on what should be counted as a cost and what should be counted as a benefit, it is unlikely they will ever have a debate that leads to agreement.
Conclusion:   While I agree that cost benefit arguments for major code requirements are needed, I am not sure that the current staff at DPS have the time or background to adequately conduct them, regardless of how much diligence is put forth.  Perhaps DPS could reach out to academia, such as the Dukakis Center at Northeastern University, for assistance in developing guidelines on how to conduct a cost/benefit analysis, as well as assistance with some of the economic analysis that is key to those types of analyses. 
   http://www.northeastern.edu/dukakiscenter/about/dukakis-center-staff/
Costs/Benefits of Massachusetts Fire Safety Requirements
The white paper clearly implies that the added requirements particularly regarding fire safety, that I included in the Massachusetts code have provided little benefit and caused time by making new housing more expensive leading to a housing crisis in Massachusetts. 

Regarding the benefits of the additional requirements many of which I contributed to as a member of the FPFP Board in the mid-and late 90s, I would like to point out the following.  
From the BBRS “White Paper” – Page 5

“Fire protection has always been an area where the Commonwealth has invoked more

requirements than any other New England state.  In addition, the 6th Edition of the code

was likely the most stringent new construction commercial state building code in the

nation as it significantly “upped the ante” and required fire sprinklers in most new

commercial buildings. This was a move away from a traditional construction method

which allowed an architect or engineer to separate different ‘uses’ in the same building

with fire rated walls and ceilings. The code required many residential and commercial

buildings to be sprinklered in 1997; ahead of any national code at that time.”

It is inferred by this the State Building Code requirements have added additional costs to building construction in Massachusetts. (See item 1 above.) This begs the question – Has the Commonwealth’s more stringent requirements produced superior results? (See item 2 above.)”  The answer appears to be – YES.

Fire Death Rates per Million Population

	
	U. S.
	Mass.
	Maine + RI Verm + NH (a)
	Conn.
	New York

	80 – 84
	23
	20.9
	22.0
	12.5
	20.9

	95 – 99
	12.8
	9.0
	9.0
	9.6
	11.8

	06 – 10
	9.8
	4.4
	7.7
	6.8
	8.2

	% Change  80/84 – 95/99
	-44%
	-57%
	-59%
	-23%
	-43%

	% Change  95/99 – 06/10 (b)
	-23%
	-51%
	-14%
	-29%
	-30%

	% Change  80/84 – 06/10
	-57%
	-78%
	-65%
	-45%
	-60%

	
	
	
	Average = -57%


(a) The smaller states were lumped together since small populations have larger variances.

(b) Since the late 90’s the rate of reduction in  the fire death rate is dropping twice as fast as the U.S. as well as the surrounding states.

If Massachusetts had a reduction of 57% like the rest of the US or the surrounding states the death rate would be 9.0 instead of 4.4.  If it was 9.0/million there would be approximately 30 (6.646 million * (9.0-4.4)) extra deaths per year in Massachusetts.  If the "value of a life” is 7 million dollars, as estimated by the EPA  and the Mass Codes save 30 lives per year, then the economic benefits of the "extra fire safety  regulations" in the Mass Codes, in terms of lives saved is 210 million dollars per year. (This does not take into account property savings.)

So it would appear that the more stringent requirements in the Mass Building and Fire Codes have saved hundreds of lives over the past few years.  In addition this “economic benefit does not take into account property that was not burned and victims who were not injured.  Adding these would contribute many millions of dollars each year.  While it is probably not possible to identify the specific contribution of each fire protection device, it is reasonable to assume that in residential settings it was due to whatever unique features, related to alarm systems that Massachusetts required over and above the national Model Code.  It is also reasonable to assume that in commercial settings it was due to whatever unique features, related to alarm systems that Massachusetts required over and above the National Model Code.

Regarding the costs of these fire safety requirements this seemed to be two areas of concern:

1. One is that the estimates regarding the cost of various fire protection items seem too high.  Since other commenters have addressed the sprinkler issue, I will address the alarm issue.  The White Paper estimate a cost of $3,000 for the installation of a building Code Alarm System in a new single family home.  A few years ago I installed a system that exceeded the Code required system during a renovation and it cost approximately $1,200.  If the White Paper is going to offer proposals based on estimated costs those costs have to be based on hard evidence, not anecdotal evidence.  Once again a neutral and objective researcher would be helpful to get estimates that all can reasonably agree upon.

2. A second concern is that even if cost estimates could be agreed upon the impact of those costs would still be a point of contention.  The White paper seems to take it for granted that any additional costs will impact on the availability of housing, and that the main reason for the shortage of housing in Massachusetts is the “additional fire safety requirements in the Building Code.”   
There seems to be a lot of misinformation on this topic.  As one researcher has noted, 

The literature on the subject of building codes and housing presents many examples of

such impediments. Studies find that code inadequacies increase the cost of new housing

from roughly 1 percent to more than 200 percent. The more quantitative analyses find

code-related housing cost increases of 5 percent or less.
http://www.huduser.org/periodicals/cityscpe/vol8num1/ch2.pdf
2 recent research papers dealing with the housing shortage in Massachusetts did discuss the main reasons for this shortage and neither cited the cost of fire protective items as a main concern.

1st Paper

In other parts of the country, particularly in the Midwest and the South, housing prices have tracked the inflation rate in construction costs. This does not happen in Boston and other East and West Coast built-up, urbanized areas where housing prices have escalated at rates double and triple the rate of underlying inflation. Economists agree that an imbalance of supply and demand causes these escalations. Not enough housing is being built to meet the demand, and as a result, housing markets in such areas come into balance only by means of substantial price increases. This report concludes that neither a “lack of land”, a shortage of competent developers, nor a lack of financing can account for the shortfall of construction experienced throughout Boston. None of these factors exists here. Instead, the report identifies restrictive zoning as the root cause. It further concludes that a primary reason for this is the adverse impact on town finances from new housing development.

http://www.northeastern.edu/dukakiscenter/wp-content/uploads/2011/12/Building_Our_Heritage.pdf
2nd paper

Factors affecting Greater Boston’s performance on housing development and rehabilitation include availability of land, regulation, and cost of construction. In short: It’s too hard to get land, too expensive and time-consuming to navigate dozens of different state and local public entities and processes, and in the end, too expensive to build.
http://www.masshousingregulations.com/pdf/wp21.pdf
(Note: when referring to regulation this paper focuses on zoning and inconsistent enforcement of regulations as opposed to excessive fire protection code requirements.)
So, there is no doubt that housing prices in Massachusetts are a problem.  There is also no doubt that the addition fire protection requirements in the Mass codes have little to do with that phenomenon.  There is also little doubt that the “additional” code requirements put in place in Massachusetts have saved many lives, not to mention reduces injuries and property loss.  It is also clear that sprinklers, in residential settings have the potential to save lives, particularly the most vulnerable, i.e. the elderly and the handicapped. (See Appendix C.)
Enforcement of the State Building Code

One of the items repeatedly mentioned as being a “problem,” for housing advocates, which is within the jurisdiction of the BBRS, and ignored by this analysis is the need for consistent, effective, and timely enforcement of the building code.  Although the BBRS and department of Public safety have improved training for local officials and administrative enforcement of the State Building Code, in the last few years, much more has to be done.  However, this will require manpower and more funding.  This goal should be supported by a broad coalition of housing advocates, building officials, municipal associations, fire fighters etc. Let me provide a couple of examples.

In my career I have responded to fires and been inside buildings more than once during which firefighters died or were seriously injured.  In each case code deficiencies played a role in the outcome.  In my opinion a well written Building Code and an adequately staffed building department are one of the best ways to protect fire fighter.  I view the building official as a co-equal partner in protecting the public from the ravages of fire.  In fact, when I was Fire Marshal for the City of Boston, I moved the entire Fire prevention Division, over 60 people, out of fire headquarters, into the same building in which the city’s Inspectional Services worked.  This facilitated communication between the departments and facilitated the processing of permits for the public.  I also initiated this move because I felt that, for the portions of the building code that dealt with fire protection, the fire official was a co-equal partner to the building official.
When Home Depot built their store in West Roxbury, the Boston Fire Department (BFD) wanted “in-rack” sprinklers.  Home Depot had never been required to install them before and the need was not explicit in the code, but depended upon an interpretation of a referenced standard.  Every other Home Depot, at that time they numbered over 600 had been built in a suburb and I suspect the local building official had little staff, time, or political backing to take on the battle.  The BFD did but at the time, the fire official did not have to approve the plans so they were built without them.  By the time Home Depot submitted plans for the South Bay Home Depot, the fire official did have to review the plans.  The BFD, who had a fire protection engineer on staff, also required a peer review to review of our position and the independent fire protection engineer supported our analysis.  The BBRS has to provide this type of support to local officials so they are capable and willing to challenge large developers.

When the Bio-Level 4 Lab was being approved and designed for Boston, most approvals were “fast tracked.”  Eventually those approvals were challenged in court and the court required a more thorough analysis of the safety issues.  One approval that wasn’t fast tracked was the BFD review of the fire protection requirements.  We realized that all previous Bio-Level 4 labs had been built on federal property and that we were the first local building official, enforcing a state building code to approve the design.  We required them to appeal certain items to the State Board of Appeals.  The process was one of the most professional in which I have ever been involved.  BU, the BFD, and the Board members wrestled with innovative solutions and cutting edge concepts to arrive at a final design that was practical and safe.  I was later told that many of the design features that we developed were incorporated into all of the other Bio-labs being built with federal funding. 

I would like to point out that in both of these cases, part of the logic used to justify the requirements dealt with firefighter safety.  I understand that building codes cannot remove all risk to fire fighters, since there are risks accepted as part of the job.  However, buildings should not be allowed to be built that do not allow fire fighters to conduct normal operations to protect life and property.  This might seem obvious but I had a long and time-consuming battle with the fire protection engineering community over this issue at the time that performance based design methodologies were being developed and I sense that it has re-surfaced by advocates of cheap housing, who say, “just let it burn.”  (Even some in the fire service are advocating a “pessimistic approach” when conducting search-and-rescue operations.  My own opinion is that potential occupants should be given the benefit of the doubt and that fire fighters should have a reasonable expectation of safety when searching for potential victims.
Adoption of Model Codes

I often hear many speak in favor of adopting National Model Codes without adding Massachusetts “Amendments.”  While in general I favor consistency, we must keep in mind that these model codes incorporate value judgments as well as technical judgments.  As a consequence the value judgments might reflect a consensus or “lowest common denominator” value judgment.  I have been in states that did not have a state building code for most of its citizens and although the fire code applied everywhere, in many cases there was no one to enforce it.  Should Massachusetts be required to submit to the value judgments that are held by those state officials?  In addition, when I tried to get the ICC to adopt language relating to photoelectric technology the industry packed the witness speaker with “experts” who lied and misled the audience.  Should Massachusetts reject this requirement, which appears to have saved dozens of lives, because the ICC did not approve it?
Reccomendations
1) This type of analysis can be very valuable if done correctly.  The methodology used should be one that is published and has been reviewed and approved for this purpose.  Whether someone wants to propose or oppose a code requirement they should utilize the same methodology and provide the same quality of evidence to support their claims. 

2) Joint training of Building and Fire Officials should take place on a continuing basis.  If the studies are correct the cost of such training will be more than justified by streamlined and consistent Code interpretation and enforcement, which should facilitate construction.  
3) An expedited appeal process could be developed to insure consistency and timeliness.  Perhaps an informal appeal opinion, similar to the process used by the State Ethics Commission, in which a decision could be given within 24 hours, would be helpful.

4) Items 1 - 3 will require an increase in the staff at BBRS.  (Note: This increase in staff has been suggested by previous State Commissions. - See Appendix B.)  Since it will improve safety at decreased costs it should be support by trade groups and associations on the pro-housing and pro-safety sides of these issues.   Additional staff, e.g a Fire Protection Engineer, could also insure an expedited appeal process.
5) The collection of better and more comprehensive data, regarding the effectiveness of fire protection requirements in major fires, particularly fatal fires should be expanded.  For all major fires, local fire prevention officers and building officials should collect data regarding items that can be used by code official to highlight the most effective ways to improve the codes.

6) The input of the fire service into the code development and enforcement process should be returned to the level that it was in the late 90’s.   It was at this time that the sharp reduction in fire fatalities started to take place and I do not think that it was a coincidence.  During that time the FPFP Board had more fire service input.  In addition, the local fire official should continue to have approval of fire protection plans.
In closing, let me state that I have always had a tremendous amount of respect of the staff at the BBRS.  I am not sure how they accomplish what they do with the limited support they receive from the state in terms of staffing and funding.  The amount of effort put into papers such as this would better serve the public interest if it was used to marshal support from academia, the building industry, and the fire service for some of the recommendations listed above as well as those recommended by previous governor’s task groups.

Note: I have put this letter together over a period of several weeks, because I feel that the issues in this letter are so vital for the safety of the public and fire fighters.  I am currently serving as a Deputy Chief on the Boston Fire Dept., but due to recent events I have not been able to get formal approval of my opinions from the BFD.  At this time they reflect my own personal opinion.  (Although based on informal discussions, I have no reason to believe they are not consistent with the official opinion of the BFD.)
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Respectfully,

Joseph Fleming

327 Main Street

Norwell, MA 02061

781-248-3451

APPENDIX A -  Why Is Housing In Mass So Expensive?
http://www.bostonfoundation.org/uploadedFiles/Sub_Site/web_specials/New_CHTF/building-on-our-heritage.pdf

A research report from the Center for Urban and Regional Policy in 2002 found that the amount of production during the 90’s lagged the increase in households by 41%.  The Task Force has found a consensus among those knowledgeable about housing issues that this shortfall in production is the primary reason for the high housing costs – both for the purchase of homes and for the rental of an apartment.

Our analysis, described in more detail in the endnotes17, concludes that only two of these elements contributed significantly to the lack of production. The predominant reason is the lack of zoning for building single-family homes on small lots and the construction of apartments. One can travel throughout Massachusetts and find few places where such zoning exists as-of-right. The result is that

the process of obtaining local zoning approvals is a time consuming and expensive task that carries significant risk. The barriers to entry from zoning are so substantial that the housing markets in the Greater Boston area are unable to clear (that is, to come into balance) without excessive price increases.

The second reason is that after many years of national leadership by Massachusetts in providing  affordable housing, the 90s have seen substantial cutbacks in both federal and state support. The lack of public funding for affordable housing since that time is a major contributing factor to the current state of the Commonwealth’s housing market.

Academic studies18 have directly addressed the connection between restrictive zoning and rapidly escalating prices. Edward L. Glaeser and Joseph Gyourko, professors in the Economics Department at

Harvard report in a paper titled: “The Impact of Zoning on Housing Affordability” (March 2002) “In the places where housing is quite expensive, zoning restrictions appear to have created these high prices.” They continue: “the affordable housing debate should be broadened to encompass zoning reform, not just public prices.” 

 Having concluded that restrictive zoning bears the primary responsibility for high rates of increase of housing prices, one needs to ask why restrictive zoning is so prevalent throughout the state. The reason begins with a Massachusetts tradition. Massachusetts has historically had a high degree of local control. The local community, working through its Planning Board and Zoning Board of Appeals, makes decisions about land use. Zoning ordinances are typically passed by the City Council, or by Town Meetings. The local ordinances must be in conformance with the state’s zoning enabling act, Chapter 40A. However, a good deal of latitude is granted to the local communities. 

Coupled with local control, the Massachusetts system gives primary responsibility to pay for the cost of public school education to the local community. The major source of funds to pay for public education and local services is the property tax.

APPENDIX B (From 2002 Governor’s Report)

https://archive.org/details/reportofgovernorss00mass
INCONSISTENT INTERPRETATION AND ENFORCEMENT OF CODES
11.2. In order to achieve consistent interpretation and enforcement of building codes, require minimum training and continuing education requirements for local officials, regulators, design professionals and practitioners. 

Recommendation: Require minimum training and continuing education requirements for local officials, regulators, design professionals and practitioners. Offer joint training for overlapping topics and topics that are often sources of conflict or confusion. Offer separate and specific training for inspectors, promulgation officials, developers, architects, builders and other affected trades. Establish minimum and continued educational requirements for inspector certification and professional licensure. Note: All fire certification is done by Fire Training Council pursuant to statute. Standardize the term of certification. 
Dissenting Views: The Minority Report noted that regulatory groups have extremely limited budgets that don't allow for training. The Minority Report noted the need to establish a funding source for this training. It also noted that by statute, minimum qualifications for fire officials are established by the

Training Council.
Commission Vote: Passed Unanimously

INADEQUATE LOCAL STAFFING
11.4. Recommend staffing requirements for state regulating agencies and local communities commensurate with housing activity and responsibilities to ensure sufficient resources to process applications and inspections efficiently.
Recommendation: Recommend staffing requirements for state regulating agencies and local communities commensurate with housing activity and responsibilities to ensure sufficient resources to process applications and inspections efficiently. Consider the staffing levels recommended by the

Insurance Services Organization (ISO). Recommend a process for continually monitoring manpower requirements for proper code enforcement at the state and local level. It was also recommended that the money collected by towns from building fees be dedicated to funding local officials' departmentall staff, or be passed along to the general fund where it would be used to fund the training

of local officials.
Dissenting Views: The Jointly Submitted Comments supported this recommendation, but noted that they would oppose any efforts to privatize state and local inspectional functions.

Commission Vote: Passed Unanimously

APPENDIX C - Effectiveness of Fire Protection Devices
Based on data from 2011 and 2012 I have broken down every fire fatality based on whether a given fire protection device would save the victim.  I used the Fire Marshal’s Annual Report, which is one of the best in the US, new reports and investigative reports.

· If the fire was a “protectable” fire and it was one of the following: 1) An ion alarm in a smoldering fire, 2) A disabled Ion Alarm, or 3) A fire in a bedroom, I will assume that a hard-wired interconnected photoelectric system in the common areas and bedrooms would have made a difference.

· Sprinklers will also save everyone in the list above as well as some victims of arson fires when they were not intimate.

· Neither sprinklers nor a 780CMR Alarms System will save some victims when they are: 1) intimate with the fire, 2) it is a suicide, or 3) it is an explosion.
· According to USFA, sprinklers and alarms reduce risk of death by 82%.  Alarms alone reduce risk by 63%. (See below)
· It appears that in 2011/2012, for fires in which a cause could be hypothesized, that approximately 68% (34/50) of fire victims dies in “protectable scenarios.”  For alarms we might deduct 10% since some victims were incapable of responding.  For sprinklers we might add 10% since some of the “intimate” victims might be saved by sprinklers.  This would mean that alarms could save 58% (USFA estimated 63%) of victims and sprinklers could save 78% (USFA estimated 82%).

From – “USFA Focus on Fire Safety: Residential Fire Sprinklers Save Lives”
The U.S. Fire Administration (USFA) would like members of the Fire Service to spread the  word that residential fire sprinklers save lives. While smoke alarms can alert residents to a home fire, they cannot extinguish a fire. Fire sprinkler systems can! 

Fire Safety Impact 

The Building and Fire Research Laboratory at the National Institute of Standards and 

Technology has studied the impact of both smoke alarms and fire sprinklers in residential 

occupancies and estimates that: 

1. When fire sprinklers alone are installed, the chances of dying in a fire are reduced by 69%, when compared to a home without sprinklers. 

2. When smoke alarms alone are installed, a reduction in the death rate of 63% can be expected, when compared to a home without smoke alarms. 

3. When both smoke alarms and fire sprinklers are present, the risk of dying in a fire is reduced by 82%, when compared to a home without either. 

For more detailed information about summer fire safety, go to: 

http://www.usfa.dhs.gov/citizens/focus/residentialsprinklers.shtm
