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Sofa Super Store Study  
Brian Couzens [brian@tundramedia.com]  

To Whom it may concern, 
 
I am writing to provide comment on the recent release of the report on  
the Charleston SC. Sofa Super Store Fire of 2007.  While I have not  
completed a full review of the report, it seems to be exceptionally well  
prepared and very through.  My purpose for writing is as follows.  First  
I wish to make your organization aware of an 3D visualization project  
that my company has been working on for over two years.  The project is  
being developed  as a philanthropic (not for profit) training effort for  
the benefit of the fire service community. While I doubt that our work  
would be beneficial to your efforts at this time, I do feel compelled to  
offer any of our resources should they serve any useful purpose or  
benefit to your work.  Please find a pdf sample of the ongoing project  
attached. 
 
While seemingly unimportant, there are a few inconsistencies that I have  
noted between the various reports.  The first of these is the location  
of the doorway in the room just East of the Holding area and immediately  
North of the Repair Shop.  The Routley report shows this doorway on the  
West wall of the room, where your drawings indicate that it is aligned  
on the North wall.   Additionally while a storage shed is noted in  
several photographs and the Routley report, it seems to be missing from  
your study.  While these issues may be insignificant, they do present a  
disparity that must be rectified by researchers when studying the  
various reports. 
 
More significantly however, in section 3.3.4 there is no mention of  
whether the AC was able to close the double doors prior to deployment of  
the hose line in that area.  This would seem significant to fire spread  
as an open path would be established to the West showroom, and  
additional oxygen would be available to the fire.  There is a  
contradiciton between the Routley report (pg 55 Routley 2) which  
indicates the Acting Captain from E-11 was able to close the doors, and  
a statement that showed up on the ATF report (8. Fire Suppression) that  
indicates that the doors could not be closed.   While statements may not  
allow a final disposition on this contradiction, It would be helpful if  
this issue could be laid to rest. 
 
Please note that while we would be happy to provide our work products to  
NIST should they be helpful in any way, we will also be looking for  
additional publicly available information to aid us with ensuring the  
accuracy of our animations.  Specifically we are interested in the  
smoke/fire plume studies and any information that provides further  
detail regarding furniture placements and building layout. 
 
I hope to contact NIST in the near future and I look forward to speaking  
with your agency.  Should our resources be of any use to NIST, please do  
not hesitate to call. 

Sent: Thursday, December 02, 2010 10:58 AM 

To: investig  

Cc: bcouzens@tundramedia.com 

Attachments: SSS Work in progress.pdf  (2 MB )
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Sincerely, 
 
 
Brian Couzens, President 
Tundra Media 
(720) 495-0512 
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Charleston  
Weedon, Butch [bweedon@montana.edu]  

Why is there no mention of about in‐service inspections missing all the code issues?  Did they have no inspection 
process? 

Sent: Thursday, October 28, 2010 2:30 PM 

To: investig  
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FW: Suggestion for Charleston Fire Recommendations  
Newman, Michael E.  

Here's your first comment on the report! 
 
********************************************** 
Michael E. Newman 
Senior Communications Officer 
National Institute of Standards and Technology 
 
100 Bureau Drive, Stop 1070 
Gaithersburg, MD 20899-1070 
 
Phone:  (301) 975-3025 
Fax:      (301) 926-1630 
E-mail:  michael.newman@nist.gov 
 
NIST info at http://www.nist.gov 
NIST news and NIST Tech Beat newsletter 
      at http://www.nist.gov/news 
 
********************************************* 
________________________________________ 
From: Charlie Brush [Charlie.Brush@myfloridacfo.com] 
Sent: Thursday, October 28, 2010 2:38 PM 
To: Newman, Michael E. 
Subject: Suggestion for Charleston Fire Recommendations 
 
6.  Ventilation of Burning Structures: NIST recommends that state and local 
authorities: 
a) develop guidelines as to how and when ventilation should be implemented during a 
fire; and 
b) provide training to fire fighters on different types of ventilation—vertical, 
horizontal and positive-pressure—and integrate into daily operations on the fire 
ground. 
 
Add c) Provide education to firefighters on the science of fire behavior in non-vented 
structures and how the introduction of air impacts the burning characteristics. 
Add d) Provide education regarding the dangers of altering the ventilation pattern 
within a structure while firefighters are working inside. 
 
 
Charlie Brush EFO MS 
Safety Programs Manager 
Bureau Fire Standards and Training 
352-369-2836 
Fax - 352-732-1433 
 
Give careful consideration to wearing respiratory protection during overhaul, the 
dangers of ultra-fine particulate and combustion gases out-weigh any advantage of not 
using SCBA during overhaul. 
 
Wear the Gear, Wear it Right! 
 

Sent: Thursday, October 28, 2010 2:45 PM 

To: Bryner, Nelson P.  

Cc: investig 
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THOMAS W. CARR, JR.JOSEPH P. AILEY, JR. 
CHIEFMAYOR 

South Carolina 

December 1, 2010 

VIA ELECTRONIC DELIVERY, FACSIMILE AND U.S. MAIL 
NIST Technical Study: Sofa Super Store 
]00 Bureau Drive. Stop 8660 
Gaithersburg, MD 20899-8660 

RE:	 The City of Charleston's comments regarding the October 28, 2010, 
Draft NIST'Report. 

Dear SirlMadame: 

On behalf of the City of Charleston, I would like to thank NIST for its comprehensive 
examination of the tragic fire which we suffered at the Sofa Super Store on June 18, 2007. It is 
our understanding that NIST's three and a half year effort was aimed at studying fire spread 
which lead to firefighter fatalities. It is further our understanding that the goal of NIST is to 
recommend code, standard and firefighter practice changes rather than determining fault. 

The City of Charleston was most impressed with the computer simulation as well as the 
verbal presentation given to enlighten us regarding the likely path of the fire. The City is 
wholeheartedly in agreement with NIST's recommendation regarding fire sprinklers, and in fact, 
we have been steadily promoting fire sprinkler legislation in all levels of government. 
Unfortunately, at the municipal1evel, the City is not in a position to effectuate mandated fire 
sprinkler legislation as such is sLlperceded by state law. However, we are making every effort to 
advocate the importance of fire sprinklers to our legislators and in fact we are providing yO'Jf 

computer simulated models of the fire spread to every member of our state's legislature and state 
fire chiefs. 

The City also wholeheartedly agrees with many other NIST recommendations such as 
future research to be conducted at a federal level. However, again, the City of Charleston is 
unfortu:1ately not in a position to effectuate the recommendations in that regard. 

As you may have heard, subsequent to the Sofa Super Store tragedy, City of Charleston 
has undergone. numerous changes in our fire department. As yom repOIt is now the fourth in a 
sel'ies or federal and !;tate investigations, and since It is our understanding lhat your publication is 

41) Y2 WENTWORTH STREET, CHARLESTON. SOUTH CAROI../NJ' 29401· PHONE (843) '120·1981- FAX (843) 720-3991 
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prohibited from use in any legal proceedings, the City does not feel it necessary to comment upon 
each and every area wherein there may be some disagreement with the report. 1 However, there 
are a few areas where the City respectfully requests amendment, edification or clarification. 

First and foremost, a review of the written report itself without the NISI commentary as 
provided by Mr. Brynerinhis presentation leads one to believe that our heroic firefighters died as 
a result of the windows in the front of the store being broken, which occurred late into the 
incident. However, upon explanation by Mr. Bryner during his presentation, it was clear that by 
the time the windows were broken, our nine heroes had already succumbed in the fire as the 
building had become "untenable." 

Accordingly, we believe that the NISI draft report needs to be corrected in that in 
multiple places throughout, it appears that the agency is suggesting that the breaking of the 
windows was responsible for the deaths of the firefighters even though we understand that it was 
not NIST's intent or mission. While your report raises the issue oftenabiJity, that discussion does 
not begin until page 4-23. Accordingly, the City respectfully requests that this important issue be 
moved to the forefront of your report and that the report specifically set forth the fact that the 
nine firefighters who perished had most likely succumbed prior to the store front being 
ventilated. 

The City also would respectfully request that NIST review its section regarding the record 
keeping system of the City. NIST correctly points out that the Sofa Super Store building was 
originally in the county when constructed.2 Also correct is that there were pennitted additions 
and a variance granted when the building was later annexed into the City. The City's records are 
available. What your report suggests, however, is that there are missing records for the five 
illegal addi[ions which joined the Sofa Super Store warehouse to the main location. For instance, 
on page 1-32 oUhe report, NIST states "[b]uilding permits were not located for the loading dock· 
area or the repair areas which were added subsequent to the completion of the warehouse." The 
reason those records were not located is because they are not in existence. The additions were 
clearly not permitted and never would have been permitted. Therefore, rather than this being an 
error of the City regarding record keeping, the City would respectfully request that it be made 
clear there were no permits issued. The store's owner knew or should have known that he would 
never have been able to receive permits for those additions which wou.ld have (and did) 
effectively eviscerate the intent of fire codes. 

_._----_.__ ...--_.- -- 
To cite a few examples: The City of Charleston did not remove a fire hydrant; the City 

wa~ unaware that the Sofa Super Store warehouse was going to be used for high piled storage; 
the City does usc qualified fire inspectors and ha.s added inspectors; there is no mention that the 
Sofa Super Store's exits were padlocked; there are nllmerO\.1S mentions ofthe lack of fire alarms, 
smoke detectors and stand pipes without regard to any codes requiring those items or how those 
items impacted this fire; N.F.P.A. 1500, while a worthwhile goal for any fire department, is not 
the legal standard in South Carolina; the timeline is not wholly accurate and omits the 
commander's first order to evacuate the building; the NIST report mentions various ,md sundry 
matters such as incident command, water supply, vertical ventilation (which apparently would 
not ha.ve assisted in this case), mulllal aid and other topics which appear to go agalost NISI's 
stated goal of not casting blame, and beyond the scope of the NIST study. 

The CotlOty of Charleston's building department should have maintained the records, not 
the City. 
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Also, I note that there is a mention that the civil litigation andJor the criminal case 
perhaps delayed NISI's determination. The City isunaware of any delay an our end which may 
have hindered NISI's study. If the City is in a position to assist your effort at moving along a 
final report, kindly let us know and we will certainly assist. 

Finally, it would appear from your report that NIST truly does not exactly know how the 
fire spread from the illegal loading dock additions into the store·Tront. A variety of scenarios has 
been thoroughly examined by NIST, and they present interesting possibilities. Much more clear, 
however, was the impactthat fire sprinklers would have had if the sprinklers had been in place. 
For that reason, as stated earlier, we will be working with other local governments and fire chiefs 
throughout our state to push for sprinkler legislation in our upcoming legislative session. We 
look forward to any assistance that NIST is willing to provide us in this effort. 

Once again, the City of Charleston is appreciative of NIST's effort and study. 

Very truly yours, 

~ 
Thomas\V.-C~ 
Chief, City of Charleston Fire Department 

TWC/sh 
cc: Joseph P. Riley, Jr. 

Mayor, City of Charleston 
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cityQi~h:'leston 
LegalI.lep~JIle~t.· 

50 Broad Street.·•.... 
Chal"1eston, SC 29401
 

PO·g6x30429402·
 
Phone: (843) 724-3730
 

Fax: (843) 724-3706
 

FAX COVERSHEET 

FROM:	 Susan J. Herdina 
Assistant Corporation Counsel 

FAX:TO: 

DATE:
 

RE: ~_·.-......J=_fY.t-=-=---fl.;~_2.6_f_/~ '~----->-L<\~~a-·· ~~.f.J..........	 ____'.
 

NUMBER OF PAGES INCLUDING COVERSHEET: -I
MESSAGE: 

NOTE: The information contained in this facsimile may be attorney-client 
privileged and is intended only for the use of the individual or entity above 
named. If the reader of this communication is not the intended recipient or the 
employee or agent responsible to deliver it to the intended reci~ient, you are 
hereby notified that any dissemination, distribution, or copying of this 
communication is strictly prohibited. If you have received this cOll'.munication 
in error, please immediately notify us by telephone and return the original 
meSSd.ge to us at the above address via the US Postal Service. Thank you. 
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Comments of ICC on Sofa Super Store Study  
David Karmol [dkarmol@iccsafe.org]  

 
Please accept the attached comments of ICC on the Draft NIST report on the Sofa Super Store Fire. 
  
David L. Karmol 
Vice President, Federal and External Affairs 
International Code Council 
dkarmol@iccsafe.org 
202‐370‐1800, ext 6243 
  
Help develop the next generation of building safety codes, network with peers, and attend training 
sessions and special events at the Code Council’s Annual Conference, Code Hearings and Expo, 
October 24 – 31 in Charlotte. Learn more or register today! 
  

Sent: Thursday, December 02, 2010 12:07 PM 

To: investig  

Cc: Bruce E. Johnson  [bejohnson@iccsafe.org] ; Sara Yerkes  [SYerkes@iccsafe.org] ; McNabb, Nancy 

Attachments: ICC Comments NIST Report -~1.doc  (69 KB )
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NIST TECHNICAL STUDY OF SOFA SUPER STORE FIRE, October 2010 
 
COMMENTS OF: 
THE INTERNATIONAL CODE COUNCIL (ICC) 
500 New Jersey Ave, NW 
Washington, DC 20001 
 
Contact: 
David Karmol, dkarmol@iccsafe.org 
Bruce Johnson, bejohnson@iccsafe.org 
 
The International Code Council (ICC) offers the following comments on the NIST  Draft Report 
on the Technical Study of the Sofa Super Store Fire—South Carolina, June 18, 2007. 
 
 
The International Code Council (ICC) is a membership association dedicated to building safety, 
fire prevention, and energy efficiency.  The International Codes, or I-Codes, published by ICC, 
provide minimum safeguards for people at home, at school and in the workplace.  Building 
codes benefit public safety and support the industry’s need for one set of codes without regional 
limitations.  The International Code Council also publishes the International Energy 
Conservation Code (IECC), which is referenced in the Energy Independence and Security Act 
(EISA) of 2007, and is a national requirement in section 410 of the American Recovery and 
Reinvestment Act of 2009.  Fifty states and the District of Columbia have adopted the I-Codes 
at the state or jurisdictional level.  Federal agencies including the Architect of the Capitol, 
General Services Administration, National Park Service, Department of State, U.S. Forest 
Service and the Veterans Administration also enforce the I-Codes for the facilities that they own 
or manage.  The Department of Defense references the International Building Code for 
constructing military facilities, including those that house U.S. troops, domestically and abroad. 
Puerto Rico and the U.S. Virgin Islands enforce one or more of the I-Codes.   

The International Code Council (ICC) was established in 1994 as a non-profit organization 
dedicated to developing a single set of comprehensive and coordinated national model 
construction codes.  The founders of the ICC are Building Officials and Code Administrators 
International, Inc. (BOCA), International Conference of Building Officials (ICBO), and Southern 
Building Code Congress International, Inc. (SBCCI).  Since the early part of the last century, 
these non-profit organizations developed three separate sets of model codes used throughout 
the United States.  Although regional code development has been effective and responsive to 
our country’s needs, the time came for a single set of codes.  The nation’s three model code 
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groups responded by creating the International Code Council and by developing codes without 
regional limitations; the International Codes. 
 
We begin by congratulating NIST for the thorough investigation and analysis of this tragic fire.  
The review of all significant contributing factors to the ignition and spread of this fire that lead to 
the line of duty death of nine firefighters serves as a “lessons learned” document for all current 
and future firefighters and building and fire inspectors.  Understanding of the circumstances that 
lead to this tragedy, and implementation of the NIST recommendations that are presented as a 
result of this investigation, will undoubtedly serve to prevent similar occurrences in the future. 
 
The information contained in Chapter 5 of Volume I provides an accurate and concise history on 
the development and acceptance of model building and fire codes in the United States.  We find 
the information about the ICC as a model code organization and the accompanying historical 
information about the three legacy model code organizations that merged to become the ICC to 
be accurate. 
 
In addition, Chapter 5 provides the reader of this report an excellent synopsis of the importance 
of building and fire codes as part of a fire protection system to ensure acceptable minimum 
levels of safety in the built environment; covering both existing buildings and newly constructed 
buildings.  This chapter accurately and concisely describes the passive and active fire safety 
provisions of the International Building Code (IBC) and International Fire Code (IFC); providing 
the reader a framework of how these two model codes work in conjunction to ensure minimum 
levels of safety for both building occupants and firefighters.  We appreciate that NIST 
specifically recommends that the requirements for automatic sprinkler systems be installed and 
maintained, as required in the IBC. 
 
The “Model Codes and Standards” section under Findings (Section 6.2.6 in Chapter 6) clearly 
articulates the importance of strict adherence with the model building and fire code legally 
adopted by a jurisdiction in providing safety for building occupants and firefighters.  ICC 
commends NIST for the material contained in this section, as it clearly highlights the importance 
of a comprehensive model code adoption and administration program to ensure safety in the 
built environment.  The Findings and Recommendations Chapters in this report serve to 
emphasize that a failure in fire prevention through model code adoption and effective 
enforcement programs can have significant and tragic results, such as the Sofa Super Store 
fire.  Given the current impact of the recession on municipal budgets, these sections have ever 
greater importance today for municipal building departments and fire prevention bureaus facing 
major staff reductions or even elimination. We believe these recommendations on the 
importance of ensuring continued and effective model code administration is essential as an 
overall component of community risk reduction and public safety. 
 

26



 

The report Recommendations with respect to Improving Model Standards, Codes and Practices 
(Section 6.3) and the emphasis that effective code administration is a responsibility of building 
owners, design professionals and municipal building and fire inspectors is right on point.  The 
first two recommendations clearly explain the importance of adopting and enforcing a correlated 
model building and fire code and the role all stakeholders play in that process.  
 
In recommendation 3, the report recommends “fire inspectors and building plan examiners are 
professionally qualified to a national standard such as NFPA 1031”  ICC suggests that this 
recommendation should be expanded to include that such “professional qualification” be 
demonstrated through a nationally accepted certification examination, such as the Building 
Plans Examiner; Fire Plans Examiner (based on NFPA 1031); Fire Inspector I 7 II and Certified 
Fire Marshal that are currently offered and widely utilized by many jurisdictions that strive to 
demonstrate their professional competency. 
 
Generally, ICC encourages NIST and others to continue with the research efforts recommended 
in the report, and should NIST identify specific changes that research indicates would improve 
the IFC or the IBC, and prevent such fires, NIST should propose such changes to the specific 
sections of the code, consistent with ICC procedures for the code change proposals.  
 
The ICC appreciates the opportunity to present these comments and again commends the 
outstanding work of NIST and the staff and technical consultants that compiled the data and 
prepared this report. 
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Charleston fire report  
D Holmes [nyfd136@yahoo.com]  

After reading the summary I became curious if evacuators had been used 
instead of breaking glass would the heat and smoke above the ceiling 
not ignited? Smoke ejectors are not really thought of as a first line 
item but I keep wondering if they would really make a difference. 
 
Thanks for checking. 
 
 
 
 
       

Sent: Monday, November 01, 2010 11:52 PM 

To: investig  

    

Page 1 of 1Charleston fire report

12/6/2010https://messaging.nist.gov/owa/?ae=Item&t=IPM.Note&id=RgAAAAB0s5kJ6%2fo1QJV...

28



Charleston Question  
Mundy, Greg [gmundy@irmofire.org]  

Sirs; 
I have looked at and found the report from the Charleston,SC Furniture store event very interesting and 
informative. I do have a question/comment on the ventilation of the building from your perspective. First, the 
building had a metal lightweight roof construction with metal decking. Second, it had a very large sq. ft of space to 
be vented with a high fire load. Third, the time frame from beginning of the fire to the point of breaking windows 
was lengthy. The point of my question is how does the fire service vent this type of fire vertically, within a window 
of safety in minutes and still release the products of combustion at a rate of adequacy to ventilate the building in a 
rapid fire development scenario? This is very difficult due to the size of the opening needed, building materials 
and how the roof materials are anchored to the roof structure and the collapse potential due to the lightweight 
building components. Lightweight buildings with metal deck roofs are a real challenge for today’s fire service due 
to the items listed previously. I look forward to your response and in assisting me with any additional information. 
Thank you, 
  

  
  

Sent: Thursday, November 11, 2010 2:13 PM 

To: investig  

Cc: Sonefeld, Mike  [17thCav@irmofire.org]  

    

“Even if you're on the right track, you'll get run 
over if you just sit there.”  

 

Asst. Chief of Operations Greg Mundy  6017 St. Andrews Road 
Columbia, S.C. 29212 

gmundy@irmofire.org      
Want a signature like this?

Page 1 of 1Charleston Question

12/6/2010https://messaging.nist.gov/owa/?ae=Item&t=IPM.Note&id=RgAAAAB0s5kJ6%2fo1QJV...

29



POBox 147 
Ranson, WV 25438 
December 3,2010 
Robbie4771 @aol.com 
3047244159 

Mr. Nelson P. Bryner 
Fire Research Division 
Engineering Laboratory 
NIST 
Gaithersburg, MD 20899 

Dear Mr. Bryner: 

Thank you for favoring me with a copy of Volumes 1 and 2 of the "Technical 
Study ofthe Sofa Super Store Fire-South Carolina, June 18,2007. "1 have special 
interest in this fire, not only because of the large number of firefighter fatalities but 
having had contact with their fire department starting in 1952 when on active duty in the 
Coast Guard, followed by making a number of fire inspections in the city while employed 
by the then Factory Insurance Association, followed by contact with both the fire and 
building departments while employed by NFPA, including preparing a published report 
on their activities during and after Hurricane Hugo. 

A Thanksgiving train trip to and from Norman, Oklahoma gave me an ¥ 
opportunity to studytread the report in detail and prepare a few comments as a result. You 
and your team deserve a great deal of credit for an excellent job in the interest of fire 
fighter safety. 
x. J,,~i l'<.Nf'N,&. M~"'l q 6,Nt (0 

Sincerely,
WHS..s~J. J';:lt-Jtl~ 

~~R~~0: 
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COMMENTS ON DRAFT REPORT "Technical Study ofthe Sofa Super Store Fire
South Carolina, June 18, 2007. "Prepared by 1. C. Robertson, POBox 147, Ranson, WV 
25438 

1. page xxv item 6 : this is an extremely important issue and was also contributory to 
the recent firefighter fatalities in Homewood, n.,. I plan on mentioning this at next 
meeting of VFD where I belong. An outstanding reference is the chapter on 
ventilation pages 53-60 Chapter VII, Fire Fighting Tactics" by Lloyd Layman, 
published byNFPA in 1953. It was my opportunity to discuss this "slippery" phase of 
fire suppression with Chief Layman on several occasions. 

2. page xxv item 7 suggest removing the word "upholstered" from the heading and 
lead sentence since this implies that the problem is with the upholstering when often 
the foam cushion is the real area of concern. 

3. page xxv item 8(c) add "and activation devices" after "roll up doors" 

4. page 3-2 last paragraph, 2nd sentence Add words" Compliance with" before 
"NFPA" 

5. page 3-19 first full paragraph, 3rd from last sentence re: mutual aid: suggest giving 
an example of one or two of such failures. 

6. page 3-19 last two paragraphs change to St James Island total of3 times 

7. page 5-4 3rd full paragraph from top, last sentence that starts "The use" is inimical 
to earlier and later statements regarding this usage i.e. last paragraph on page 5-7. 

8. Observations reg6ding code coverage as portrayed on page5-1 0 are especially 
cogent. The final summary paragraph should be reiterated in the Recommendation 
Section prior to page I as it is probably the most important recommendation 
included in the report. As an alternate, a recommendation based on the UK. solution 
to the instant problem as started in 1989, banning foam furniture from manufacture 

and sale would eventually solve the problem. This would address residential fire 
severity as well as the New Zealanders have found with their exhaustive tests. 

9. On page 6-1 the "activities" section should have been expanded to include 
effectiveness of code enforcement, a factor that has been largely ignored for far 
too long with major fatality fire losses being accurately attributed to poor quality of 
inspections due to incompetence, poor training and a host of other excuses. 

10. Recommendation 5 on page 6-13 should make it clear that this refers to
 
Pre-fire planning as included as a factor in the Fire Suppression Rating
 
Schedule of the Insurance Services Office, Inc.
 

31



11. Recommendation 6 on page 6-13 might well have the last sentence expanded to 
include after the word "broken", the words "probably resulting in the deaths of nine 
firefighters". In the same recommendation include the another sentence. Another 
sentence could state "coordination ofventilation and fire suppression activities is 
essential" then a note that "indirection application of water fog is often a suitable 
alternative to ventilation. 

12. Recommendation 7 on page 6-14 might be expanded to include consideration of 
research in The United Kingdom and New Zealand in these areas. 

13. page 6-16 Recommendation 11 and 6.4.2 is confusing to me as to the meaning of 
metrics. Dictionary definition relates to means of measurements but does not give use of 
the word the meaning as synonym of same. Is the use of the metric system being 
advocated? Having represented NFPA in Canada awhile back I saw very little fire service 
use of the metric system. Maybe it has changed by now. My consulting work is primarily 
with communities desiring to get a "heads up" on where they stand with the Fire 
Suppression Rating Schedule of ISO. I believe it does a good job of evaluating same and 
the loss experiences show that the Classes track very closely with loss experience. In 
addition to the criteria listed on page 6-15 it includes communications for reporting fires, 
an essential component. 

14.page 6-16 suggest removing word "upholstered" 

15. Volume IT, page M-1 First three words in explanation should be Charleston Building 
Dept., believe that is correct name as the fire department is NOT the agency having 
responsibility for fire inspections in the city. That responsibility shifted from the Fire 
Department to the Building Department during the time I have been visiting the city, 
probably occurring in the 1980's when the quality of fire inspections was found to be 
lacking in a multiple fatality apartment house fire. I was surprised that post incident 
reports on the instant fire do not appear to have suggested return of the responsibility to 
the fire department. Such a move back to the fire department has occurred in the 
neighboring city of Savannah. Notice the heading on above form uses the term "fire 
official" not fire chiefor fire department. This refers to the SBC term of fire official. 

I appreciate having had the opportunity to review and comment on this excellent 
report. Now the job is to get its impact out to the code making community including the 
public officials having such commercial locations in their jurisdictions. The NIST 
personnel who prepared this report should be commended for their exacting efforts. 

Respectfully submitted, 

1. C. Robertson 
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NIST Technical Study: Sofa Super Store  
Kowalski, John [kowalsj@culver.org]  

Good afternoon,  
  
As an e-subscriber to your on-line updates and postings, and as the health and safety resource for our 
school who provides fire safety training and PFE instruction to our students and staff, I was interested 
in reading thru the report on your study of the Charleston Furniture Store fire that was just sent out 
this afternoon.  While I certainly have no training or technical experience to question the reaction and 
judgment of the responding departments, or the recommendations from your study, I did note a 
couple points of concern and interest that prompted me to write. 
  
On the first read-through, it occurred to me that I did not fully understand what was meant by 
‘unburned fuel in the smoke layer below (above?) the drop ceiling’, then it occurred to me that this was 
probably representative of the combustible gases that were created by the slow-burning and super-
heating of furniture items and other materials, due to the lack of oxygen required for combustion.   
  
As I read through the study, l felt myself questioning why the responders were duty-bound to break 
out (all?) the front windows for ventilation.  Presuming these were the large, full-view panes typical of 
most furniture and department stores, common sense tells me that this would introduce a sudden rush 
of oxygen, the 3rd leg required to provide ignition and sustainability.  Could the roof have been vented 
instead, thus providing a possible release for the smoke and gas without enhancing ignition?  Could 
just select windows have been vented with similar results?  I understand the need to vent heat, smoke, 
and gases to protect any trapped occupants, let alone well-equipped firefighters and responders, and 
hopefully your recommendations in item 6 will lead to a better understanding of the science to this 
process.  Something along the lines of ceiling and roof-level external pop-off valves or heat-activated 
vent chambers comes to mind, but I’m no engineer. 
  
Your recommendation item 7 really captured my attention, (Research on Upholstered Furniture Flame 
Spread: NIST recommends that research be conducted to better understand ignition and fire spread on upholstered furniture 
in order to provide the tools needed by design professionals to improve the fire performance of furniture. The specific areas 
requiring research are: 
a) prediction of ignition of natural and synthetic coverings for current furniture, wall, ceiling and floor lining materials, and 
room furnishings; 
b) prediction of fire spread over actual furniture with and without fire barriers, fire retardants and fire resistive materials; 
and 
c) quantification of smoke and toxic gas production in realistic room fires) as I had just recently reached out to 
various agencies and loss prevention consultants on this very issue in response to a query about 
purchasing dorm furnishings- A group of parents wanted to upgrade the furniture in the lounge of their 
sons’ barracks, and had thoughtfully asked whether we had any policy stipulations regarding 
flammability that they should consider prior to their purchase.  Upon learning that we had no written 
guidelines, I set out to determine if there was some NFPA or other (geared toward educational 
institutions) standard that we should adapt regarding furnishings in dorms.  All I could find of relevance 
were the CA-117 & CA-133 technical standards for flammability testing, but no real guidance or 
applicable written standards.   
  
Hopefully your recommendations here will result not only in stringent standards that help prevent or 
retard flammability altogether, but I would hope that the findings would lead to some logical 

Sent: Thursday, October 28, 2010 5:29 PM 

To: investig  
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progression and implementation in the form of guidance and then regulation of the furniture industry, 
as well as to furnishings policy guidelines for schools, colleges, universities, hospitals, and the hotel and 
motel industry, etc.   
  
Our fire-fighting men and women are arguably the best-trained and well-equipped in the world, and 
they voluntarily perform search and rescue and property-preservation response in structure fires every 
day, fully aware of the potentially devastating consequences.  It is truly saddening to know that we lost 
one, let alone nine dedicated and selfless souls, to an event as insignificant as a furniture store fire.  
Can we imagine the loss and suffering due to a dorm fire, or perhaps a Spring-break destination hotel 
fire, that originated from a cigarette smoldering on a bed or sofa, that otherwise could have been 
engineered to preventability? 
  
Thanks for your time and your dedication to the task.  I’m looking forward to reading of your future 
progress! 
  
John    
  
  
John M Kowalski 
Risk Manager 
Culver Educational Foundation 
1300 Academy Rd- Dept 154 
Culver, IN, 46511-1291 
Ph (574) 842-8223 
Fax (574) 842-8273 
Cell (574) 276-9337 
  
'Do what you can, for who you can, 
with what you have, and where you are!' 
  

Page 2 of 2NIST Technical Study: Sofa Super Store
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Atkinson, Jonathan [Jonathan.Atkinson@city.pittsburgh.pa.us]  

To Whom It May Concern: 
            I have read the entire draft report that the NIST released in reference to the Charleston-9 and fire inside 
the Sofa Super Store. The amount of hard work that was put into this document is evident. The investigators and 
analysts that compiled and examined all of the data from both the scene of the fire and from the laboratory tests 
have clearly taken the time to be as thorough as humanly possible. As a Deputy Fire Chief in suburban Pittsburgh
Pennsylvania, I read your reports regularly. I find that the data and information provided in your reports are 
invaluable to all firefighters, from Chief Officers down to new recruits. Your discussion on fire movement and 
behavior on the fire scene in Charleston and in the laboratory is important information. I always learn from your 
reports and try to apply what I have learned in the real world of firefighting. I encourage the members of my fire 
company to read your reports and discuss your findings with them. Your personnel are obviously the utmost 
professionals and experts in their fields. I believe that the NIST is a valuable resource for us in the fire service and 
I know how lucky we are to have your personnel completing the studies that you do. It is clear that we in the fire 
service can learn a lot from the tragedies that have happened to our brothers and sisters. Your personnel take the 
time to tell their stories in an objective manner, examining every aspect of the incident itself and the response to 
the incident. Please keep up the good work. I applaud the effort of the men and women at the NIST.  
  
Jon Atkinson NREMT-P / Public Safety Diver 
Pittsburgh EMS 
Medic-1 / River Rescue 
412-716-1888 (cell) 
  

Sent: Thursday, November 11, 2010 6:15 PM 

To: investig  
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Comments on Study of Charleston Furniture Store Fire  
Morgan Hurley [mhurley@sfpe.org]  

Hello: 
  
I offer the following comment on the subject report: 
  
On page 4‐1, the report states, in part: “Computer simulations, also known as numerical modeling, have been 
demonstrated to be useful, when properly applied, as a tool to help fill in details of the fire dynamics and to 
demonstrate the value of alternative building designs and fire safety measures [1]. Simulation results are an 
approximation of the 
actual event, and are most valuable when considered as qualitative rather than quantitative.”   
  
It is not appropriate for NIST to opine that model results are most appropriate when considered qualitatively as 
opposed to quantitatively, especially when the context of the statement has implications for design.  The value 
of the modeling in the subject report is qualitative, but to extrapolate to all applications of models is 
inappropriate.  When properly verified and validated, models can be used to obtain quantitative results.  I 
recommend deleting “and are most valuable when considered as qualitative rather than quantitative.” 
  
  
  
Respectfully, 
  
Morgan J. Hurley, P.E. 
Technical Director 
Society of Fire Protection Engineers 
7315 Wisconsin Ave., #620E 
Bethesda, MD  20814  USA 
+1.301.718.2910 x102 
Mobile +1.301.661.5987 
Fax +1.301.718.2242 
www.sfpe.org 
  

Sent: Thursday, December 02, 2010 2:28 PM 

To: investig  

Cc: Bryner, Nelson P. 
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Sofa Superstore Draft Report  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
  
Just a comment regarding the NIST Draft Report on the Sofa Superstore.  The report utilizes the term "dropped 
ceiling".  This term is slang for the term "suspended ceiling".  It is recommended that the term "dropped ceiling" be 
replaced with the term "suspended ceiling" wherever the term "dropped ceiling" is used in the report. 
  
One other comment which is sort of preliminary in nature, but as I looked through the photographs in the 
Appendix D, I noted that much of the metal roof deck did not have a roof covering.  That seems rather odd.  There 
are a few photographs, D-16 and D-27, that appear to show some type of insulation on the metal deck, perhaps 
foam plastic insulation.  Foam plastic on a metal roof deck is known to generate combustible gases which can 
seep through the seams of a metal deck roof.  Since I haven't gotten into the report yet, I'll just leave my comment 
at that for the moment.  Once I get into the report, I may have further comments regarding the roof insulation. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 
 

Sent: Thursday, November 18, 2010 11:03 AM 

To: investig  
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Sofa Superstore Draft Report  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
  
In the report and in various other documents, I see a reference to the the term "high bay warehouse", but in the 
photographs I only see a standard "low bay warehouse".  Typically, a "high bay warehouse" has a ceiling height 
of at least 40 feet; most would not consider a warehouse to be a "high bay warehouse" until the height of the 
warehouse is at least 50 feet.  I would recommend that all references to "high bay" when referring to the 
warehouse be removed from the report and other documents. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
 

Sent: Thursday, November 18, 2010 1:48 PM 

To: investig  
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Sofa Superstore Report (Page 6-8)  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
  
In the first line on this page, the sentence refers to the SBC and IBC codes.  The "C" in SBC and IBC stands for 
"Codes", hence this sentence refers to the "Standard Building Code and the International Building Code codes".   
  
Richard Schulte 
 

Sent: Thursday, November 18, 2010 2:12 PM 

To: investig  

    

Page 1 of 1Sofa Superstore Report (Page 6-8)

12/6/2010https://messaging.nist.gov/owa/?ae=Item&t=IPM.Note&id=RgAAAAB0s5kJ6%2fo1QJV...

39



Sofa Superstore Report (Page 1-3)  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page 1-3 in the report describes the access road to the warehouse as an "alley".  An alley is a public way.  
Based upon the photograph on page 1-4 in the report, it does not appear that the access road is a public way, but 
rather a part of the property on which the building is located.  It is recommended that the term "alley" not be used 
to refer to the road way which provides to the warehouse portion of the building. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 
 

Sent: Thursday, November 18, 2010 6:03 PM 

To: investig  
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Sofa Superstore Draft Report (Foam Plastic Roof Insulation)  
fpeschulte@aol.com [fpeschulte@aol.com]  

From: fpeschulte@aol.com 
To: fresafety@nist.gov 
Sent: Fri, Nov 19, 2010 9:01 am 
Subject: Sofa Superstore Draft Report (Foam Plastic Roof Insulation) 
 
Ladies and Gentlemen- 
  
Page 1-34 in the draft report on the Sofa Superstore makes reference to foam plastic roof insulation.  With the 
main portion of the building constructed in 1960, the hazard of foam plastic roof insulation was not realized at that 
point in time.  See the model code provisions for the use of foam plastic insulation.  A layer of gypsum wallboard 
is required between the metal deck and the foam plastic unless the roof deck/roof covering pass specific UL or 
FM tests.  In a fire, the foam plastic material decomposes and forms a combustible vapor which is forced into the 
building where it ignites. 
  
I haven't been through the entire report yet, but so far there has been no discussion as to the contribution of the 
foam plastic material to the fire. 
  
Richard Schulte 
Schulte & Associates 
 

Sent: Friday, November 19, 2010 11:03 AM 

To: investig  
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Sofa Superstore Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
  
Page 2-1 indicates that the fire started at 6:56 p.m. Eastern Standard Time.  Most states utilize Daylight Time in 
June.  Did the fire ignition occur at 6:56 standard time or daylight saving time? 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
 

Sent: Friday, November 19, 2010 11:55 AM 

To: investig  
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Sofa Superstore Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
  
In the last paragraph on page 2-11, the text uses the term "air gap".  The term "concealed space" or "stud space" 
would be more appropriate than the term "air gap". 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
fpeschulte@aol.com 
 

Sent: Friday, November 19, 2010 2:02 PM 

To: investig  
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Sofa Superstore Draft Report Page 2-12  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page 2-12: 
 
  
"There did not appear to be significant fuel in this interstitial space, but the hot gases 
could have ignited items that dropped through the ceiling into the main showroom and 
ignited furniture." 
  
Pyrolysis of the foam plastic on the roof of the main showroom would have caused 
combustible gases to be generated and leak into the concealed space and filled the concealed 
space with combustible gases.  This hazard of metal deck roof construction was recognized in 
the late 1960's or early 1970's and this type of construction has not been permitted since the 
early/mid 1970's.  A layer of gypsum wallboard is required between foam plastic roof insulation 
and a metal deck to limit the heating of the foam plastic and to prevent pyrolysis gases from 
leaking below the metal deck and then igniting causing a flash fire. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
fpeschulte@aol.com 

Sent: Friday, November 19, 2010 2:19 PM 

To: investig  
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Draft Report-Sofa Superstore Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

-----Original Message----- 
From: fpeschulte@aol.com 
To: firesafety@nist.com 
Sent: Fri, Nov 19, 2010 1:09 pm 
Subject: Draft Report-Sofa Superstore Comment 
 
Ladies and Gentlemen- 
  
The term "interstitial space" is used on page 2-12.  The space above a suspended ceiling is not referred to as an 
"interstitial space".  This space is referred to as a "concealed space".  An interstitial space is a space above a 
ceiling which is provided with a walking surface and is typically high enough to allow walking in an upright 
position.  Interstitial spaces are typically found in hospitals.  The use of an interstitial space in other than hospitals 
is extremely rare. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
fpeschulte@aol.com 
 

Sent: Friday, November 19, 2010 5:57 PM 

To: investig  
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Sofa Superstore Draft Report (Page 3-13)  
fpeschulte@aol.com [fpeschulte@aol.com]  

"If the wall was constructed using two layers of fire resistant Type X, 15.6 mm (0.625 in) thick 
gypsum board on both sides of a metal studs, the wall would have been rated as a one-hour 
fire wall [16]."  (Page 3-13) 
  
Ladies and Gentlemen- 
  
Two layers of 5/8 inch thick gypsum wallboard on either side of a metal stud should develop a 
2 hour fire resistance rating. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
 
 

Sent: Friday, November 19, 2010 6:01 PM 

To: investig  
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Sofa Superstore Draft Report;  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page 4-2, Sofa Superstore Report 
  
The section on sprinklers refers to sprinklers as "automatic water sprinklers".  Never heard sprinklers referred to 
as "water sprinklers".  The term "fire sprinklers" might be more appropriate, although in a report on a building fire, 
it would be assumed that the authors are not referring to "lawn sprinklers" when the term "sprinklers" is used.  It is 
suggested that the term "sprinklers" or "fire sprinklers" be used rather that the term "water sprinklers". 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 
 

Sent: Saturday, November 20, 2010 9:58 AM 

To: investig  

    

Page 1 of 1Sofa Superstore Draft Report;

12/6/2010https://messaging.nist.gov/owa/?ae=Item&t=IPM.Note&id=RgAAAAB0s5kJ6%2fo1QJV...

47



Sofa Superstore Draft Report (Page 4-29)  
fpeschulte@aol.com [fpeschulte@aol.com]  

Sofa Superstore Draft Report 
  
Page 4-29 
  
"The sprinkler system layout was designed in accordance with NFPA 13, Standard for the 
Installation of Sprinkler Systems [17]. The system was designed as a light hazard wet pipe 
system, assuming that the enclosed loading dock area was heated. A light hazard sprinkler 
system was utilized in order to provide a conservative estimate for the area/water density for 
the simulations. The locations of the sprinklers within the enclosed loading dock are shown in 
Figure 4-35." 
  
The paragraph above states the the sprinkler system layout would be per NFPA 13, then 
states that the sprinkler system protecting the loading dock would  be considered to be a light 
hazard.  The loading dock would be classified as an ordinary group 2 hazard at minimum.  
With flammable liquids stored on the loading dock, the loading dock could be considered to be 
an extra hazard occupancy per NFPA 13. 
  
In other words, the statement above contradicts itself.  Either the sprinkler protection is per 
ordinary hazard occupancy requirements per NFPA 13 or it doesn't comply with NFPA 13. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
fpeschulte@aol.com 
 
 

Sent: Saturday, November 20, 2010 5:04 PM 

To: investig  
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Sofa Superstore Draft Report  
fpeschulte@aol.com [fpeschulte@aol.com]  

Sofa Superstore Draft Report 
  
Page 4-33 
  
"Twenty sprinklers were placed inside the loading dock in a 3 x 4 mesh, as shown by the black 
circles in Figure 4-35. The sprinkler specifications that were used in the simulation are detailed 
in Appendix K, Table K-6. In this configuration, the coverage for each sprinkler was 6 
L/min/m2 (0.15 gpm/ft2). Two sprinklers, labeled 3 and 6 in Figure 4-35, activated in the 
simulation. Sprinkler 3 was the first to activate, at 50 s, while sprinkler 6 activated at 75 s." 
  
Comment:  The coverage of sprinkler refers to the area protected by the sprinkler.  0.15 
gpm/SF is referred to as the density.  That's basic sprinkler system design terminology.  
Obviously, someone who is unfamiliar with sprinkler system design wrote this section of the 
report! 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 
  
  
 
 
  

Sent: Saturday, November 20, 2010 5:19 PM 

To: investig  
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Sofa Superstore Draft Report (Page 4-35)  
fpeschulte@aol.com [fpeschulte@aol.com]  

Sofa Superstore Draft Report-Page 4-35 
  
Figure 4-37 makes reference to "sprinkler head".  The term "sprinkler head" is slang for the term "sprinkler".  It is 
assumed that title makes reference to the plural, rather than the singular, since the temperatures at more than 
one sprinkler are shown. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 
 

Sent: Saturday, November 20, 2010 5:25 PM 

To: investig  
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Sofa Superstore Draft Report Comment (Figure 4-37)  
fpeschulte@aol.com [fpeschulte@aol.com]  

Sofa Superstore Draft Report-Figure 4-37 
  
There appears to be an error in the data displayed in Figure 4-37.  The graph indicates that the maximum 
temperature at both Sprinkler 3 and Sprinkler 6 is 74oC (165.2oF).  The air temperature at a sprinkler with a 
165oF temperature rating when the sprinkler activates is never 165oF.  The air temperature should be perhaps 
400oF, maybe higher, unless an extremely slow developing fire has been assumed.  Temperatures of 800oF at 
the sprinkler are not unheard of if standard response sprinklers are utilized. 
  
Typically, intermediate temperature (212oF) or high temperature (286oF) sprinklers are used to protect areas 
such as a loading dock.  Using intermediate or high temperature sprinklers, rather than ordinary temperature 
sprinklers, is good fire protection.  Most sprinkler contractors would provide intermediate or high temperature 
sprinklers, rather than ordinary temperature sprinklers, for the loading dock. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 
 

Sent: Saturday, November 20, 2010 5:36 PM 

To: investig  
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Sofa Superstore Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

-----Original Message----- 
From: fpeschulte@aol.com 
To: firesafety@nist.com 
Sent: Sat, Nov 20, 2010 4:13 pm 
Subject: Sofa Superstore Draft Report Comment 
 
Sofa Superstore  Page 4-32 
  
Previous text indicates that a sprinkler protection for the loading dock will be designed per the requirements for a 
light hazard occupancy.  The sprinkler spacing shown in the illustration on Page 4-32 is 3.5 m by 3.27 m.  When 
this is converted into English units, the sprinkler spacing is 123.2 SF/sprinkler.  NFPA 13 limits the maximum 
spacing per sprinkler to 130 SF in ordinary hazard and 225 SF in light hazard.  It would appear that the spacing 
for ordinary hazard occupancies has been utilized.  Hence, the statement that the sprinkler design is per the 
requirements for light hazard occupancies in incorrect. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
fpeschulte@aol.com 
 

Sent: Sunday, November 21, 2010 10:49 AM 

To: investig  
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Sofa Superstore Draft Report (Chapter 5)  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
  
It does not appear that Chapter 5 of the Draft Report for the Sofa Superstore investigation includes a discussion 
of the code requirements pertaining to the use of foam plastic with a metal deck roof.  Both the Standard Building 
Code and the International Building Code contain special provisions where foam plastic is utilized in roof deck 
construction. 
  
Specifically, a layer of gypsum wallboard is required between the metal deck and foam plastic insulation installed 
on top of the metal deck in order to prevent combustible gases generated due to pyrolysis of the foam plastic from 
being generated and seeping through the seams in the metal deck into the building in a fire.  Both the SBC and 
the IBC contain an exception for compliance with specific FM or UL standards regarding the construction of metal 
deck roof systems.  This hazard was not addressed in building codes until the early/mid 1970's.  Given that, a 
metal constructed in 1960 would not have complied with the FM or UL standards for the construction of metal 
deck roofs. 
  
So far, the report has not addressed the contribution of the foam plastic materials to the fire. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 
 

Sent: Sunday, November 21, 2010 10:59 AM 

To: investig  

    

Page 1 of 1Sofa Superstore Draft Report (Chapter 5)
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Sofa Super Store Draft Report Comment (Page 2-2)  
fpeschulte@aol.com [fpeschulte@aol.com]  

Sofa Super Store Draft Report, Page 2-2 
The fire extinguisher is referred to as "a portable dry powder fire extinguisher".  The fire 
extinguisher is correctly referred to as a portable "multi-purpose dry chemical" fire 
extinguisher.  The term "dry powder" is a slang term. 
  
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 
 
  

Sent: Monday, November 22, 2010 7:07 PM 

To: investig  
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Construction Concerns: Combustible Metal Deck Roofs  
fpeschulte@aol.com [fpeschulte@aol.com]  

Information on metal deck roof construction. 
 

 
  
If you would prefer not to receive further email messages from this individual at PennWell, please reply to the original email and type "Unsubscribe" in the subject 
line. Or, if you prefer, you can write to us at: 
 
PennWell Corporation 
c/o Email Unsubscribe 
1421 South Sheridan Road 
Tulsa, Oklahoma 74112 USA  

 
PennWell Corporation Market Sectors Served: Oil and natural gas, Electric power generation,  Electric power 
delivery, Hydropower, Renewable energy, Water and wastewater treatment, Waste management, Electronics and 
semiconductors, Optoelectronics and photonics, Imaging and machine vision, Fiber optics and communications, 
Aerospace and defense, Cabling installation and maintenance, LEDs and lighting, Firefighting and emergency 
services, and Dental.  

Sent: Wednesday, November 24, 2010 6:38 PM 

To: investig  

    

Construction Concerns: Combustible Metal Deck Roofs 
 

Under fire conditions, metal deck roofs can present some problems for firefighting operations. Gregory 
Havel discusses their properties and some developments regarding insulating them. 

 

To access this article, go to: 
http://www.fireengineering.com/fireengineering/en-us/index/articles/generic-article-tools-
template.articles.fire-engineering.construction-concerns.2010.07.combustible-metal-deck-
roofs.html
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Construction Concerns; Combustible Metal Deck Roofs    
Article and photos by Gregory Havel 
July 14, 2010 
 
 
For decades, builders have been using metal roof decking supported by bar joists, 
covered with combustible insulation board and a roof membrane that is often topped with 
gravel. The earliest of these roofs had melted asphalt mopped onto the steel roof deck to 
hold down the insulation board with additional melted asphalt mopped between and on 
top of the layers of roofing felt. This was known as a “built-up” roof and was inexpensive 
when compared with other types of roofs.  
 

A potential problem with this type of roof was 
recognized more than 50 years ago: If a fire 
heated the underside of the roof deck, it could 
melt, vaporize, and ignite the asphalt on top of the 
deck, starting another fire in addition to the original 
one inside the building (see Brannigan’s Building 
Construction for the Fire Service 4th Edition, 213-
214). This roof fire could spread far ahead of the 
original fire and ignite other fires when burning 
asphalt found its way through the steel deck. You 
can identify this type of roof by the asphalt “icicles” 

that often form along walls (photo 1) and at seams in the steel deck as a result of too 
much or too hot asphalt being used to assemble the roof. These “icicles” also form 
during and after a roof deck fire. 
  

Since the 1980s, building codes have 
required more insulation on roofs, and 
reliable elastomeric (rubber or plastic) roof 
membranes have been developed. Photo 2 
shows a typical modern metal deck roof. 
Multiple layers of plastic foam insulation 
board are laid on the steel roof deck, with 
offset joints. This foam board is supposed to 
be flame-retardant-treated extruded 
polystyrene or polyisocyanurate foam board. 
These materials will burn if heated or 
exposed to flame but will self-extinguish 
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when the heat or flame is removed. The foam insulation is sometimes faced with roofing 
felt.  
 
On top of the layers of insulation, a single layer of ethylene propylene diene monomer 
(EPDM, a type of synthetic rubber) roof membrane (or a similar rubber or plastic 
product), is laid down; joints are glued or solvent-welded. This membrane is sealed 
around pipes, vents, ducts, and other roof penetrations; and is ballasted with round 
gravel. With a fire below, this type of roof behaves like the older-style built-up roof and 
can develop a fire above the steel roof deck, which then will drip burning and molten 
plastic and rubber down into occupied space that is not yet affected by the original fire. 
This behavior could be made worse if the roofer substituted less expensive plain foam 
insulation board for the flame-retardant-treated foam board that is usually specified. 
 
Roofs of these types are sometimes inaccurately advertised as “fire-rated.” They do not 
have a “fire rating” from testing under National Fire Protection Association (NFPA) 251, 
Standard Method of Tests of Fire Endurance of Building Construction and Materials 
(ASTM E119 ) like a wall or a floor-ceiling assembly. Rather, they have been tested 
under NFPA 256, Standard Method of Fire Tests of Roof Coverings (UL 790; ASTM E-
108) for exposure to fires originating outside the building. They are rated Class A 
(severe), B (moderate), or C (light), based on the severity of fire exposure they can 
withstand. Tests for the rating include ignition from flaming brands, intermittent flame 
exposure, rain, weathering, and flame spread. 
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Photo 3 (previous page) shows a blueprint detail of the most recent development in 
metal deck roofs. A noncombustible thermal barrier (arrow) is laid down on top of the 
steel roof deck to separate it from the plastic foam insulation board. This thermal barrier 
provides enough separation between the steel deck and the foam insulation so that if 
there is a fire below the roof deck, it would be unlikely to start a second fire above the 
roof deck. The noncombustible thermal barrier is usually a moisture-resistant, fiberglass-
faced, Type X gypsum board or a type of perlite board, ¼- to ¾-inch thick that meets 
standards like ASTM E-136 for noncombustibility and NFPA 255, Standard Method of 
Test of Surface Burning Characteristics of Building Materials 2006 edition (ASTM E-84 
or UL 723) for low flame spread and smoke development. Search the Internet for 
“thermal barrier roof underlayment” and similar terms for more information from roofers’ 
associations and manufacturers. 
 
Installing a thermal barrier between the steel deck and the plastic foam insulation on a 
modern roof is usually about five percent of the cost of the completed roof. However, 
building owners usually have tight budgets and often give up this fire-resistance feature 
so that their money can be spent where it will show. After all, the thermal barrier is of no 
value to the owner or to the business unless there is a fire, and most building owners 
don’t believe that this can happen to their building. 
 
Gregory Havel is a member of the Town of Burlington (WI) Fire Department; a retired 
deputy chief and training officer; and a 30-year veteran of the fire service. He is a 
Wisconsin-certified fire instructor II and fire officer II, an adjunct instructor in fire service 
programs at Gateway Technical College, and safety director for Scherrer Construction 
Co., Inc. Havel has a bachelor's degree from St. Norbert College; has more than 30 
years of experience in facilities management and building construction; and has 
presented classes at FDIC. 
 

• CLICK HERE for more 'Construction Concerns' articles! 
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Sofa Super Store Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page F-21, Appendix F, Volume II 
  
The caption makes reference to a roof joist.  There are no roof joists shown in this photograph.  The horizontal 
member shown is a beam. 
  
richard schulte 
 

Sent: Friday, November 26, 2010 2:26 PM 

To: investig  

    

Page 1 of 1Sofa Super Store Draft Report Comment
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Sofa Super Store Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page G-2, Volume II 
  
The arrow in the diagram is shown in the wrong place. 
  
richard schulte 
 

Sent: Friday, November 26, 2010 2:28 PM 

To: investig  

    

Page 1 of 1Sofa Super Store Draft Report Comment
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Sofa Super Store Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page I-2, Volume II 
  
The arrow in the diagram is shown incorrectly. 
  
richard schulte 
 

Sent: Friday, November 26, 2010 2:36 PM 

To: investig  

    

Page 1 of 1Sofa Super Store Draft Report Comment
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Sofa Super Store Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page K-45, Volume II 
  
"Pendant"  "pendent sprinkler"  spelling 
  
richard schulte 
 

Sent: Friday, November 26, 2010 2:53 PM 

To: investig  

    

Page 1 of 1Sofa Super Store Draft Report Comment
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Sofa Super Store Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page K-45, Volume II 
  
The sprinkler "k" factor and operating pressure do not match the sprinkler density which was indicated in the 
report. 
  
With an operating pressure of 25 psi and a "k" factor of 5.5, the sprinkler flow would be 27.5 gpm.  The report 
indicates that the sprinkler density utilized is 0.15 gpm/SF.  27.5 gpm divided by 130 SF/sprinkler is 0.20 gpm/SF.  
The actual sprinkler spacing is less than 130 SF.  Hence, the actual density would be > 0.20 gpm/SF.  Certainly, 
the density indicated in the report is incorrect. 
  
richard schulte 
 

Sent: Friday, November 26, 2010 3:08 PM 

To: investig  

    

Page 1 of 1Sofa Super Store Draft Report Comment
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Sofa Super Store Draft Report Comment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Page P-2 
  
"The loading dock construction also included significant amounts of wood in the framing and decking. 
Wood studs were incorporated in the west walls and along the warehouse wall. Post- fire inspection also 
demonstrated [indicated that] several partition walls inside the loading dock that [were] also used 
[constructed with] wood studs. Wood columns [studs] were also used to support the wood roof joists. 
The estimated number of studs, columns, rafters, and joists was combined with density and heat of 
combustion to estimate energy content of framing. These values for the framing are tabulated in Table 
P-2. The estimated energy content of the framing was . . ." 
  
Comment:  The use of wood columns is rare, particularly in small structures.  If wood columns 
were used, it would be likely that there would also be wood beams.  There is no mention of 
wood beams. 
  
richard schulte   
 
 
  

Sent: Friday, November 26, 2010 6:26 PM 

To: investig  

    

Page 1 of 1Sofa Super Store Draft Report Comment
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FM 4450 (Insulated Steel Roof Decks)  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
 
The following are a few excerpts from FM 4450 (which addresses insulated steel roof decks): 
 
    “This standard states FM Approvals requirements for the Approval of Class 1 steel roof decks.  A Class 1 
insulated steel roof deck is one which meets  the criteria of this standard for fire, wind uplift . . .”   (Section 1.1, 
Page 1) 
 
    “Insulated steel deck roof components, incorporated in a complete insulated steel  deck roof assembly (ies), 
which exhibit low fire spread below the deck. . .during  the Approval examination will qualify as a Class 1 
assembly.”  (Section 1.2, Page 1) 
 
    “Flame spread over a noncombustible surface, such as a metal faced combustible core assembly, is dependent 
upon the fuel contribution of combustible components and not the surface burning characteristics of the metal.  
This fact has been substantiated in actual rapidly spreading building fires on the underside of insulated steel roof 
decks in which combustible above the roof deck have supplied the necessary fuel contributions to induce rapid 
flame spread.”  (Section 1.1, Appendix B, Page 12)   
 
The FM tests of insulated steel roof decks dates back to 1955. 
 
I have attached a pdf of FM 4450. 
 
Richard Schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 

Sent: Monday, November 29, 2010 11:00 AM 

To: investig  

Attachments: 4450.pdf  (1003 KB )

    

Page 1 of 1FM 4450 (Insulated Steel Roof Decks)
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NIST Sofa Super Store Draft Report Commentary  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
 
Commentary on the NIST Sofa Super Store Draft Report can be found on the Building Code Resource Library 
website.  Additional commentary on the recommendations included in the report will be added to the website in a 
few days. 
 
http://buildingcoderesourcelibrary.com/commentary/ 
 
rich schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 

Sent: Tuesday, November 30, 2010 10:25 AM 

To: investig  

Cc: rsolomon@NFPA.org; tgolinveaux@nfpa.org; Shyam-Sunder, Sivaraj; mhurley@sfpe.org 
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Building Code Resource Library 1 November 24, 2010

SCHULTE & ASSOCIATES
Building Code Consultants

880D Forest Avenue
Evanston, IL 60202
fpeschulte@aol.com

847/866-7479

A CRITIQUE OF THE NIST SOFA SUPER STORE
DRAFT INVESTIGATION REPORT-PART 1

By Richard Schulte

The Fire Research Division of the Engineering Laboratory at the National Institute of Stan-
dards and Technology (NIST) released a draft report on its investigation into the fire at the
Sofa Super Store in Charleston, South Carolina on October 28, 2010.  The report titled
“Technical Study of The Sofa Superstore Fire-South Carolina, June 18, 2007" was author-
ed by Nelson P. Bryner, Stephen P. Fuss, Bryan W. Klein and Anthony D. Putorti and is
dated October 2010.  The following are excerpts from this report:

“A fire occurred on the evening of June 18, 2007, in the Sofa Super Store at 1807
Savannah Highway, Charleston, South Carolina. The fire swept from the rear to the
front of the main showroom extremely quickly, and then into the west and east
showrooms. Nine fire fighters from the Charleston Fire Department were killed in the
fire.”  (Executive Summary, Page xv)

“During the early stages, the fire was unable to access enough oxygen (ventilation
limited), which slowed its growth. Due to the lack of sufficient air to allow complete
combustion, the fire produced large volumes of partially pyrolyzed fuel in the form
of smoke and combustible gases. The large volumes of unburned fuel flowed into
the interstitial space below the roof and above the drop ceiling of the main retail
showroom. As the interstitial space filled with unburned fuel, the hot smoke also
seeped through the drop ceiling into the main showroom and formed a hot smoke
layer below the drop ceiling. . . When the front windows were broken out or vented,
additional oxygen flowed in the front windows, along the floor, and to the rear of the
showroom and became available to the fire. The additional oxygen allowed the heat
release rate of the fire to increase extremely rapidly and ignite the layer of unburned
fuel below the drop ceiling. The fire swept from the rear to the front of the main
showroom extremely quickly, then into the west and east showrooms. Intense heat
from sustained burning of furniture in the main showroom weakened the roof joists
and supports and resulted in the collapse of a portion of the roof over the main
showroom approximately 13 minutes after flames emerged from the front windows
(40 minutes after the fire department arrived on scene). Furniture and merchandise
in the showrooms and warehouse continued to burn for an additional 140 minutes
before the fire was extinguished.”  (Executive Summary, Page xv)
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Building Code Resource Library 2 November 24, 2010

“The National Institute of Standards
and Technology (NIST) conducted
a study to determine the likely tech-
nical causes of the rapid fire growth
that led to the high number of fire
fighter casualties in that fire. . .The
purpose of NIST building and fire
safety studies is to use knowledge
gained from the studies to help im-
prove safety through recommended
changes to codes, standards, and
practices. NIST does not have the
statutory authority to make findings of fault nor negligence by individuals or or-
ganizations.”  (Executive Summary, Page xv)

“The local criminal investigation of the fire took priority over the NIST technical stud-
y. NIST access to witnesses and local authorities was limited due to the criminal in-
vestigations and civil litigation.”  (Executive Summary, Page xvi)

“Since there were no continuous real-time observations or photos in all locations,
NIST conducted computer modeling to fill in the gaps and determine the probable
sequence of events based on fire physics, coupled to the fire response time line.”
(Executive Summary, Page xvi)

“The fire began in trash outside the
loading dock and spread into the
enclosed loading dock. From the
loading dock, the fire spread
through the merchandise holding
area to the rear of the main show-
room, then to the front of the main
showroom, and then into the west
and east showrooms. At the same time, the fire spread into the holding area and
through a metal wall into the warehouse.”  (Executive Summary, Page xvi)

“The extremely rapid spread of fire through the main and west showrooms trapped
six fire fighters in the main showroom and three fire fighters in the west showroom.
Although the intense heat from the fire weakened the light weight steel trusses and
led to the partial collapse of the roof, the coroner’s report indicated that the fire fight-
ers died from thermal burns and/or smoke inhalation, not from compression type in-
juries that would have been associated with the collapse.”  (Executive Summary,
Pages xvi and xvii)

“. . .The purpose of NIST
building and fire safety studies
is to use knowledge gained
from the studies to help im-
prove safety through recom-
mended changes to codes,
standards, and practices.”

“The fire began in trash out-
side the loading dock and
spread into the enclosed load-
ing dock. . .” 
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Building Code Resource Library 3 November 24, 2010

“Smoke and flames flowed from the holding area into the space above the
main showroom drop ceiling. At a later stage, fire spread either over or
through the holding area partition wall and into the rear of the main show-
room.”  (Executive Summary, Page xviii)

“Three fire doors between the main and west showrooms activated, but did
not close during the fire. Three fire doors between the main and east show-
rooms activated; two doors closed completely and the third door partially
closed.”  (Executive Summary, Page xviii)

“Front windows were broken or
vented by the fire department to im-
prove visibility.”  (Executive Sum-
mary, Page xviii)

“Fire spread extremely rapidly
from the rear to the front of the
showroom as additional air flow-
ed through the broken windows,
feeding the fire in the rear of the
showroom.”  (Executive Summary,
Page xviii)

“Intense heat from sustained
burning of the furniture weaken-
ed roof supports and resulted in collapse of the roof and walls into the
warehouse.”  (Executive Summary, Page xix)

“Only three of the seven roll-up fire doors activated and closed fully during
the fire.”  (Executive Summary, Page xix)

“There were more than five portable
fire extinguishers located in the
structure. A store employee dis-
charged two portable extinguishers
at the loading dock fire.” (Executive
Summary, Page xx)

“The furniture fuel mass loading was estimated to range up to 16 kg/m  (3.42

lbs/ft ) for the showrooms and 52 kg/m  (10.6 lbs/ft ) for the warehouse. The2 2 2

high rack storage in the warehouse contributed to the higher fuel mass load-
ing than in the showrooms.”  (Executive Summary, Page xx)

“Three fire doors between the
main and west showrooms
activated, but did not close
during the fire. Three fire
doors between the main and
east showrooms activated;
two doors closed completely
and the third door partially
closed.”  

“Only three of the seven roll-
up fire doors activated and
closed fully during the fire.” 
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Building Code Resource Library 4 November 24, 2010

“The furniture created a unique fire hazard in terms of the type and config-
uration of the fuel load. Furniture is often displayed in large open areas. As
demonstrated in the main and west showrooms and warehouse, displaying
large amounts of furniture in large open spaces can contribute to extremely
rapid fire spread.”  (Executive Summary, Page xxi)

“The fire department arrived on
scene in fewer than 4 minutes
after the 911 dispatch received
the report of an exterior trash fire
behind the Sofa Super Store.”
(Executive Summary, Page xxi)

“Up to 5 minutes after arrival,
there were no reports of signifi-
cant smoke or fire observed in-
side any of the showrooms.”
(Executive Summary, Page xxi)

“. . .it took the fire department about 10 minutes to establish a water supply
from a fire hydrant to the exterior loading dock area and about 16 minutes
from a fire hydrant to the front of the store.”  (Executive Summary, Page xxi)

“The fire department vented the front windows about 24 minutes after arrival.”
(Executive Summary, Page xxii)

“Flames emerged from the front
windows within 3 minutes of the
windows being vented.”  (Execu-
tive Summary, Page xxii)

“The last fire fighters to exit suc-
cessfully from the front of the store
did so within 4 minutes of windows
being vented.  The roof collapsed
over the west side of the main
showroom about 40 minutes after
fire department arrived on scene.”
(Executive Summary, Page xxii)

“The fire department arrived
on scene in fewer than 4 min-
utes after the 911 dispatch re-
ceived the report of an exterior
trash fire behind the Sofa Su-
per Store.” 

“The last fire fighters to exit
successfully from the front of
the store did so within 4 min-
utes of windows being vent-
ed.The roof collapsed over the
west side of the main show-
room about 40 minutes after
fire department arrived on
scene.” 
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Building Code Resource Library 5 November 24, 2010

“The initial response of the fire department included two engine companies, a ladder
truck company, and a battalion chief. With an engineer, a fire fighter, and an officer
on each apparatus, the fire department’s initial response included 10 people. A
comprehensive risk management plan developed according to NFPA 1500 for the
Sofa Super Store would likely have identified it as a high hazard occupancy due to
the lack of sprinklers and the presence of large open areas and a large fuel load.
For high hazard occupancies, NFPA 1710 advocates a minimum crew size of 5 to
6 members for each apparatus, which for this incident would amount to 16 to 19
people for the initial response.”  (Executive Summary, Page xxii)

“The supply of water to the fire
fighters was limited to the water on
the fire engines for 9 minutes at the
loading dock and 15 minutes at the
front of the store. . .”  (Executive
Summary, Page xxii)

“Venting the front windows of the
main showroom did allow the
smoke to escape, but it also
provided more air to feed the fire
and provided a path for the fire to
spread.”  (Executive Summary,
Page xxiii)

“NIST recommends that research
be conducted to better understand
ignition and fire spread on uphol-
stered furniture in order to provide the tools needed by the design profession to
improve the fire performance of furniture.”  (Executive Summary, Page xxv)

“NIST recommends that research be conducted to provide the tools needed by the
design profession to improve the performance of compartmentalization.”  (Executive
Summary, Page xxv)

“NIST recommends that research be conducted to:

a) refine computer-aided decision tools for determining the costs and benefits of
alternative code changes and fire safety technologies, and

b) develop computer models to assist communities in allocating resources (money
and staff) to ensure that their response to an emergency with a large number
of casualties is effective.”  (Executive Summary, Page xxvi)

“. . .With an engineer, a fire
fighter, and an officer on each
apparatus, the fire depart-
ment’s initial response includ-
ed 10 people. . .For high haz-
ard occupancies, NFPA 1710
advocates a minimum crew
size of 5 to 6 members for
each apparatus, which for this
incident would amount to 16 to
19 people for the initial re-
sponse.” 
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Building Code Resource Library 6 November 24, 2010

“The NIST team had access to the exterior of the Sofa Super Store the day after the
fire. Exterior photographs documented the geometry, construction, and materials
of the structure. A week after the fire, the NIST team was allowed access to the en-
tire fire scene and collected additional photographs, both interior and exterior. . .”
(Page 1-2)

“The Sofa Super Store was located at 1807 Savannah Highway, in the West Ashley
Subdivision of Charleston, South Carolina. . .”  (Page 1-2)

“Note that both Station 11 and Station 10 of the Charleston Fire Department (CFD)
were located east on Savannah Highway, about 1.3 km (0.8 mile) and 2.1 km (1.3
miles) from the Sofa Super Store, respectively. . .”  (Page 1-3)

“. . .The main showroom was 38.4 m (126.0 ft) wide and 39.1 m (128.3 ft) deep and
with an additional section of 13.5 m (44.4 ft) by 6.1 m (20.0 ft) deep in the southwest
corner nearest to the loading dock area. The total area of the main showroom was
calculated as about 1585 m  (17,100 ft ).”  (2 2 Page 1-6)

“. . .While there may have been exits on the rear wall when the structure was
originally built, all the rear exits had been closed or filled using masonry blocks (see
Figures I-4 and I-8). The east and west walls of the main showroom each featured
three interior fire doors which allowed customers to move to either the east or west
showrooms (Figure 1-4). . .”  (Page 1-6)

“In addition to the six fire doors leading to the other showrooms, there was an addi-
tional fire door which was located in the rear southwest corner of the main show-
room that connected to the warehouse. Also, in the rear southwest corner of the
main showroom was a non-fire roll up door that provided access to the loading dock
area.”  (Page 1-10)

“. . .The west showroom was 18.2 m (59.8 ft) wide and 35.8 m (117.5 ft) deep for
a total calculated area of 652 m  (7020 ft ). The west retail showroom was not part2 2

of the original structure. A single exit door was located at the northwest corner of the
retail space (see Figure E-8), and a set of double doors at the rear of the showroom
led to the loading dock (Figure C-7). . .”  (Page 1-12)

“. . .The east showroom was 18.2 m (59.6 ft) wide and 35.5 m (116.5 ft) deep for a
total calculated area of 645 m  (6940 ft ). The east retail showroom was not part of2 2

the original structure. There were two sets of double exit doors located on the east
wall of the showroom (Figure F- 7). The wall shared with the main showroom
featured three roll-up fire doors (Figures O-33, O-39, and O-48). Employees also
used these fire doors between the west and main showrooms to reposition furniture
and move furniture from the warehouse into the retail areas.”  (Page 1-15)
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“Aerial images (see Section 1.6) demonstrated that the loading dock, repair areas
and warehouse were not part of the original structure, but were added in stages
after 1989. . .”  (Page 1-18)

“Based on dimensions collected at the post-fire scene, the loading dock area was
approximately 12.6 m (41.3 ft) east to west and 15.4 m (50.6 ft) north to south for
an area of 210 m  (2200 ft ). Aerial images indicated that it was built in at least two2 2

sections although building permits could not be located for either addition. As evi-
denced by post-fire residue, both sections were built with wood framing, a wood
deck/floor, and sheet metal siding and roof. The section that shared a wall with the
warehouse was added first and featured a 2.7 m (9 ft) ceiling while the portion next
to the rear of the west show room had a 3.7 m (12 ft) ceiling.”  (Page 1-18)

“As determined by measurements and data collected on-site, the warehouse was
approximately 36.9 m (120.9 ft) wide and 39.8 m (130.7 ft) front to rear for an area
of 1470 m  (15800 ft ). The warehouse was an open clear span structure with pour-2 2

ed concrete floor and sheet metal walls and roof. The roof was approximately 8.8
m (29 ft) above the floor. . .”  (Page 1-20)

“Between the north wall of the warehouse and the rear of the main showroom were
two additional repair areas. . .”  (Page 1-21)

“In the rear southwest corner of the main showroom was a small holding area ap-
proximately 15 m  (160 ft ), 2.4 m (8 ft) wide x 6.1 m (20 ft) long. . .”  (2 2 Page 1-21)

“As expected from a store of this
type, the inventory of combustible
material within the buildings was the
retail merchandise. This included a
wide range of furniture including
sofas, chairs, tables, beds, dress-
ers, lamps, and rugs. . .”  (Page 1-
23)

“Mattresses, upholstered chairs,
sofas, recliners, and futons typically
contain significant amounts of
polyurethane foam [19, 20].  Dress-
ers, tables, chairs, and end tables are made of wood or wood products [21]. Area
rugs and carpeting also contain large amounts of synthetic materials. All of these
items contributed to the fuel loading in the store. . .”  (Page 1-24)

“As expected from a store of
this type, the inventory of com-
bustible material within the
buildings was the retail mer-
chandise. This included a wide
range of furniture including
sofas, chairs, tables, beds,
dressers, lamps, and rugs. . .” 
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“. . .Retail merchandise which had already been purchased and was awaiting
delivery was staged in the loading dock area. . .”  (Page 1-25)

“There were no records or reports of fire alarms or smoke detectors installed in the
showrooms or warehouse. . .”  (Page 1-29)

“The area in which the Sofa Super Store was located had immediate access to a
municipal hydrant system to support fire ground operations. Water hydrants were
located along Savannah Highway to the west and east of the store, on Pebble Road
behind the store, and at Blitchridge and Wappoo Roads to the north of the store. .
.”  (Page 1-29)

“Remote sensing images or aerial photographs have been routinely recorded by
commercial imaging companies and have been used for monitoring land use or in
planning new residential areas or commercial facilities. The early remote sensing
images were usually black and white and of lower resolution. Aerial photographs
taken more recently are typically in color and with better resolution.”  (Page 1-35)

“These images provide some insight into the chronological order in which the Sofa
Super Store was expanded, but since photographs were not available for each year,
NIST could not identify the specific years when the loading dock and repair areas
were constructed.”  (Page 1-35)

“An image from 1994 (Figure 1-21) verifies that the west showroom was added first
and was constructed before February, 1994. The east showroom, warehouse, load-
ing dock, and repair areas do not appear in the image.”  (Page 1-35)

“Figure 1-22 is an aerial photograph
taken in March 1998 which shows
that the west and east showrooms
as well as the warehouse had been
added to the structure. Examination
of the area between the rear of the
west showroom and the warehouse
reveals that the southern portion of
the loading dock area had been
constructed, but not the northern section. Neither the paint repair shop nor the wood
repair shops had been constructed at this time.”  (Page 1-35)

“. . .For South Carolina, this
fire was the deadliest fire
since 11 people died in the
Lancaster County Jail fire on
Dec. 27, 1979 [1-2].”  
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“The deaths of nine fire fighters on June 18, 2007, in the Charleston Sofa Super
Store fire was the single greatest loss of life for the fire service in the United States
since 343 fire fighters died in the collapse of the World Trade Center on Sept. 11,
2001. For South Carolina, this fire was the deadliest fire since 11 people died in the
Lancaster County Jail fire on Dec. 27, 1979 [1-2].”  (Page 2-1)

“The time lines presented in this chapter identify the specific events that occurred
during the Sofa Super Store fire that started just after 6:56 p.m., Eastern Standard
Time (EST), June 18, 2007, as well as the order in which they transpired.”  (Page
2-1)

“Since none of the photographers or videographers was present before the fire be-
gan, neither the video nor digital photographs captured the initial stages of the inci-
dent. All digital photographs and video were recorded outside the structure and did
not provide images of fire growth inside the store.”  (Page 2-1)

“Interviews with fire fighters provided information about the conditions inside and
outside the structure.  In combination with the fire department radio transmissions,
it was possible to link the conditions to the time line. The arrival time of the fire de-
partment units was documented via the radio transmissions from arriving fire units
to central dispatch. . .”  (Page 2-1)

“. . .Investigative reports from Bureau of Alcohol, Tobacco, Firearms, and Explosives
(ATF) [13], National Institute for Occupational Safety and Health (NIOSH) [14], and
the Post Incident Assessment and Review Team [15] were carefully reviewed and
provided critical insight into how the fire spread. Specifically, the time-linked reports
by the fire fighters of smoke and fire conditions within the showrooms were invalu-
able in developing the time line.”  (Page 2-2)

“On June 18, 2007, at 6:56 p.m., the time of the first sighting of the fire, the Sofa Su-
per Store was open and employees were inside the showroom and warehouse
areas within the structure.  The fire was first observed by a passerby driving along
Savannah Highway in front of the store and was reported to store employees. .
.Upon initial verification of the fire, the store manager discharged a portable dry
powder fire extinguisher, but was unable to extinguish the fire. Upon returning to the
showroom area, the store manager asked other employees to call 911. The mana-
ger subsequently returned with a second extinguisher, found the loading dock more
fully involved in fire, and discharged the extinguisher into the loading dock area from
outside the loading dock. At 7:08 p.m., a report of a fire at the Sofa Super Store was
received by the Charleston County 911 Emergency Center and the Charleston Fire
Department was dispatched. . .”  (Page 2-2)
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“Upon arriving on the scene at 7:11 p.m., BC 4 reported a trash/debris fire at the
rear of the showroom. Engine 10 was directed by the BC to position the apparatus
near the loading dock and begin suppressing the trash fire (Figure 2-1).”  (Page 2-2)

“Although the roll-up fire door in the
breezeway between the holding
area and warehouse had activated
and closed direct access to the
warehouse, the fire inside the en-
closed loading dock spread to the
front of the warehouse through a
shared corrugated metal wall. The
fire heated the metal wall sufficiently to cause items inside the warehouse to ignite.”
(Page 2-3)

“At approximately the same time, 7:27 p.m., dispatch notified the Fire Chief of a cell
phone call from a man claiming to be trapped inside the store. . .After 7:31 p.m., the
AC, rescue team, and rescued employee returned to the front of the store.”  (Page
2-5)

“During the rescue effort at about
7:27 p.m., several inaudible radio
communications suggested that
someone was trapped inside. It was
not clear whether the calls reported
that fire fighters were lost or trap-
ped, or whether the calls were re-
lated to the trapped employee. Sev-
eral minutes later, between 7:29
p.m. and 7:30 p.m., there were ad-
ditional radio communications that
were still difficult to understand, but
seem to be one or more fire fighters
asking for directions to exit or re-
questing assistance to escape. Oth-
er radio calls were interspersed with
calls for help related to getting the trapped employee out. Beginning around 7:31
p.m., additional broken radio traffic more clearly indicated that several fire fighters
were in distress. An unknown fire fighter called “Mayday,” and dispatch advised the
Fire Chief that the L-5 engineer had activated the emergency button on his radio.
The Fire Chief radioed, “….we need to vacate the building.” ”  (Page 2-6)

“Upon arriving on the scene at
7:11 p.m., BC 4 reported a
trash/debris fire at the rear of
the showroom. . .” 

“. . .Beginning around 7:31
p.m., additional broken radio
traffic more clearly indicated
that several fire fighters were
in distress. An unknown fire
fighter called “Mayday,” and
dispatch advised the Fire
Chief that the L-5 engineer
had activated the emergency
button on his radio. . .” 
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“At about 7:35 p.m., the front windows of the main showroom were vented and brok-
en out, heavy brown smoke poured from the broken windows. Less than a minute
later, the smoke changed to thick black smoke.”  (Page 2-6)

“At approximately 7:51 p.m., the
roof over the west side of the main
showroom collapsed into the main
showroom.”  (Page 2-6)

“The fire was brought under control
after 10 p.m. Recovery operations
continued until after 4:00 a.m. the
next morning, June 19, 2007.”
(Page 2-6)

“The fire was ignited in a pile of
trash and discarded furniture, which
had accumulated on the asphalt outside the loading dock area. The fire spread into
or through a wall that had an exterior surface of metal siding, wood studs and
framing, and an interior surface of plywood and/or gypsum board.”  (Page 2-11)

“As the fire grew inside the loading
dock, the energy from the fire heat-
ed up the metal siding of the ware-
house and rear of the west show-
room. At the rear of the west show-
room, the interior surface was gyp-
sum board mounted on metal studs
(Appendix E, Figures E-23 and E-
24).”  (Page 2-11)

“From the holding area, the fire spread into the rear or southwest corner of the main
showroom. The rollup fire door between the holding area and the warehouse closed
and prevented the fire from spreading from the holding area to the warehouse. The
fire growth is shown qualitatively in Figure 2-7 and estimated to have occurred a-
round 7:31 p.m. It is not clear how the fire spread or moved into the rear of the main
showroom.. . .There did not appear to be significant fuel in this interstitial space, but
the hot gases could have ignited items that dropped through the ceiling into the
main showroom and ignited furniture. . .While the exact path is not understood, the
fire did spread into the rear of the main showroom, which resulted in additional furni-
ture being ignited.”  (Page 2-12)

“At about 7:35 p.m., the front
windows of the main show-
room were vented and broken
out, heavy brown smoke pour-
ed from the broken windows.
Less than a minute later, the
smoke changed to thick black
smoke.” 

“At approximately 7:51 p.m.,
the roof over the west side of
the main showroom collapsed
into the main showroom.” 
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“Partially burned fuel in the form of smoke and combustible gases from the fire on
the loading dock filled the interstitial space above the ceiling in the main showroom,
and the smoke began to flow through ventilation openings down into the main show-
room. At about the same time, the fire spread from the holding area into the rear of
the main showroom. The smoke being generated by the fire in the rear of main
showroom and the smoke flowing down through the ceiling was forming a layer of
unburned fuel below the ceiling of the main showroom. At this stage, the fire did not
have access to sufficient oxygen to burn completely.”  (Page 2-12)

“. . .In order to improve visibility, the
fire fighters broke the front windows
and allowed smoke to flow out of
the showroom. However, breaking
the windows also allowed additional
air to flow into the main showroom.
As this air flowed to the rear of the
main showroom, the fire had addi-
tional oxygen and began to burn
more intensely. The increased burn-
ing rate of the fire released addi-
tional energy, increased the temper-
ature of the smoke layer, and ig-
nited the layer of smoke and partially burned fuel below the ceiling in the main
showroom.”  (Page 2-12)

“. . .The three roll-up fire doors between the main showroom and west showroom
(doors #2, #3, #4 in Figure 1-8) did not close, and this allowed the fire to move from
the main showroom into the west showroom (Figure 2-10). On the east side of the
main showroom, two rollup fire doors near the front of the store (doors #5 and #6
in Figure 1-8) did close, and the third fire door near the rear of the showroom (door
#7 in Figure 1-8) closed only about one-third of the way down. The fire did not
spread through the closed fire doors, but did spread through the partially closed fire
door into the rear of the east showroom.”  (Page 2-12)

“While this overview notes key tactical challenges facing the fire department and
how they responded, the NIST study addressed the emergency response only as
needed to reconstruct the behavior and time line of the fire. Additional analysis of
the fire department response and recommendations were reported in the National
Institute for Occupational Safety and Health Line of Duty Death Report 2007-18 [1],
the City of Charleston Post Incident Assessment and Review Team, Phase II Report
[2], and South Carolina Office of Occupational Safety and Health (SC-OSHA) Re-
port of S.C. OSHA Findings in June 18, 2007 Charleston Sofa Super Store Fire [3].”
(Page 3-1)

“In order to improve visibility,
the fire fighters broke the front
windows and allowed smoke
to flow out of the showroom.
However, breaking the win-
dows also allowed additional
air to flow into the main show-
room. . .”
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“The Charleston Fire Department (CFD) provides fire suppression services to a
community of approximately 108,000 people [11]. Emergency medical services are
provided for the City of Charleston by two surrounding counties, Charleston and
Berkeley.”  (Page 3-2)

“The department’s approximately
237 uniformed personnel operated
from 14 stations with a combined
response capability of 16 engine
companies and three ladder com-
panies [12]. For the CFD, a captain
is in charge of each company, with
an engineer/fire driver, and two fire
fighters. . .On June 18, 2007, the
department had 61 fire fighters, four
BC, and an AC on-duty.”  (Page 3-
2)

“At the time of the fire, the CFD’s
unit staffing (as noted above) was
less than the minimum complement
of engine and truck company per-
sonnel recommended in the Na-
tional Fire Protection Association
(NFPA) Standards 1500 [13] and
1710 [14]. . . Unit staffing levels directly affect the fire fighting crew’s tactical
performance capabilities, the speed at and duration of which they can be relied
upon to accomplish various tasks, such as establishing water supply, advancing
hose lines, or effecting rescues, as well as the overall scope and effectiveness of
the tactical intervention strategy being applied in a given situation.”  (Page 3-2)

“CFD procedures indicated that for fires involving structures less than five stories
in height, the first alarm assignment was two engine companies, a ladder truck com-
pany, and a BC [1, 8]. For structures over five stories, the first alarm assignment
was three engines, a ladder truck, a BC, and an AC. Procedures also stated that a
confirmed report of smoke would trigger the assignment of an additional engine
company.”  (Page 3-4)

“The department’s approxi-
mately 237 uniformed person-
nel operated from 14 stations
with a combined response ca-
pability of 16 engine compan-
ies and three ladder compan-
ies [12]. For the CFD, a cap-
tain is in charge of each com-
pany, with an engineer/fire
driver, and two fire fighters. .
.On June 18, 2007, the depart-
ment had 61 fire fighters, four
BC, and an AC on-duty.” 
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“At this early stage in the response, only five minutes after dispatch, the fire depart-
ment had located the trash fire on the asphalt paved area and had discovered that
the fire had spread to the interior of the loading dock. The AC surveyed the interior
of the showrooms and did not observe any fire or smoke.  Based on observations
of the fire fighters in the showroom, the fire did not appear to have spread into the
showrooms.”  (Page 3-8)

“. . .As the team retreated from the loading dock area, the hose line burst or was
burned through by the fire near the doorway. The fire fighting team moved through
the water spray from the burst hose line and exited the structure through the door
adjacent to the warehouse.”  (Page 3-9)

“After observing the black smoke
plume, units from St. Andrew’s Fire
Department, a mutual aid depart-
ment, self dispatched to the fire
scene. At 7:24 p.m., the mutual aid
department arrived and after dis-
cussion with the Fire Chief, at least
two engine companies and a ladder
company from St. Andrew’s Fire
Department were assigned to the
rear of the warehouse. Once the
mutual aid units connected to a hy-
drant on Pebble Road, they deployed their ladder/platform and directed an aerial
water stream onto the rear of the warehouse.”  (Page 3-10)

“. . .Since fire crews were pulling the hoses to the rear of the west showroom, the
fire department appeared to be focused on suppressing the fire on the loading dock.
They did not appear to have evidence that the fire had spread through the open roll-
up door into the holding area, into the void space above the drop ceiling, and even-
tually into the rear of the main showroom.”  (Page 3-11)

“A second potential path for the fire might have been through the partition wall.
However since the wall was constructed out of 12.7 mm (0.5 in) thick gypsum board
on both sides, it would have taken the fire some time to penetrate both sides of the
partition wall. If the wall was constructed using two layers of fire resistant Type X,
15.6 mm (0.625 in) thick gypsum board on both sides of a metal studs, the wall
would have been rated as a one-hour fire wall [16]. If the fire team on the loading
dock had directed a solid stream of water onto the partition wall then the impinge-
ment of the water stream on the gypsum wall would have likely shortened the time
to failure of the wall. . .”  (Page 3-13)

“After observing the black
smoke plume, units from St.
Andrew’s Fire Department, a
mutual aid department, self
dispatched to the fire scene.
At 7:24 p.m., the mutual aid
department arrived. . .” 
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“. . .The CFD did not ventilate the
roof, so no vertical pathway existed
in the rear of the main showroom.
There were no doors or windows on
the rear (south) side of the main
showroom.  Although there were
open fire doors between the main showroom and the east and west showrooms, the
exterior doors on the west and east showrooms were closed. The fire growth in the
rear of the main showroom was slow due to the lack of air.”  (Page 3-13)

“As the fire continued to grow in
the rear of the main showroom
and the smoke filled the volume
above the ceiling, smoke contin-
ued to accumulate in the main
showroom. As the smoke layer a-
bove the heads of the fire fighters
continued to thicken and even-
tually dropped closer to the floor
the visibility decreased.  The fire
fighters within the smoke filled
main showroom became disor-
iented as evidenced by radio transmissions, and at approximately 7: 27 p.m., fire
fighters began to request help [8, 9].”  (Page 3-14)

“. . .At about 7:35 p.m. the fire fight-
ers broke the front windows to allow
more of the smoke to vent and im-
prove the visibility in the main show-
room. After the windows were vent-
ed, the smoke changed color and
became much blacker. The change
in smoke color was still consistent
with partially oxidized combustion
products from a fire that was venti-
lation-limited.”  (Page 3-14)

“. . .The fire growth in the rear
of the main showroom was
slow due to the lack of air.” 

“. . .The fire fighters within the
smoke filled main showroom be-
came disoriented as evidenced
by radio transmissions, and at
approximately 7: 27 p.m., fire
fighters began to request help
[8, 9].”

“. . .At about 7:35 p.m. the fire
fighters broke the front win-
dows to allow more of the
smoke to vent and improve the
visibility in the main show-
room. After the windows were
vented, the smoke changed
color and became much black-
er. . .” 
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“. . .Eventually, the hot smoke mixed with sufficient air to create a layer below the
drop ceiling. As the fire at the rear of the main showroom ignited this layer of
unburned combustion products, the fire rapidly moved from the rear of the
showroom (southwest corner) to the front of the store (Figure 3-9). The fire then
spread into the east side of the main showroom before emerging from the front of
the store (northeast corner). After spreading to the entire main showroom, video
recorded during the fire [4] demonstrated that the fire spread through the open fire
doors into the west showroom and eventually to the front windows of the west
showroom.”  (Page 3-14)

“. . .The Fire Chief directed two two-man teams to attempt to enter and search for
the trapped fire fighters. Both teams entered the main showroom, but were forced
to retreat by the intense heat. At approximately 7:38 p.m., the last of the search
teams exited the front of the structure.”  (Page 3-17)

“. . .At about 10:00 p.m. the fire was declared under control and recovery operations
were initiated. At approximately 4:00 am the next morning, recovery operations were
completed.”  (Page 3-17)

“As the fire spread to the rear of the
main showroom, the fire still be-
haved as though it was under ven-
tilated. At approximately, 7:35 p.m.,
the front windows of the store were
broken by fire fighters.  Shortly after
the windows were broken, the fire
was provided with additional air ei-
ther from the vent front windows or through the loading door rollup door. The
additional oxygen allowed the fire to spread rapidly from the rear to the front of the
main showroom.”  (Page 3-17)

“. . .The fire department did not appear to set up or designate a specific location as
a command post. The fire department did not adopt a traditional incident command
structure or paradigm. . .”  (Page 3-18)

“. . .CFD procedures allow off-duty fire fighters to respond to and participate in fire
ground activities.  Department procedures required each fire fighter to provide a
chief officer with an identification card before participating in fire ground activities.
Department procedures did not require that the off-duty fire fighter check in with the
incident commander, just a chief officer.”  (Page 3-18)

“. . .The additional oxygen al-
lowed the fire to spread rapidly
from the rear to the front of the
main showroom.” 
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“The lack of a single command post and the ability of off-duty fire fighters to check
in with different chief officers did not allow easy or coordinated tracking of personnel
on the fire ground. . .”  (Page 3-18)

“Most emergency services provid-
ers, and fire departments in partic-
ular, develop and operate with the
assistance of mutual aid agree-
ments with neighboring depart-
ments to augment their capability to
respond to incidents when their as-
sets are committed or otherwise un-
able to satisfy the community’s e-
mergency response requirements.
. .”  (Page 3-18)

“. . .All agreements benefit the
member agencies by providing e-
mergency surge capabilities (staff-
ing, equipment, etc.) from other a-
gencies that would be prohibitively
expensive to operate and maintain
in each jurisdiction.”  (Page 3-19)

“. . .Jurisdictional differences in equipment, tactics, and communications systems
may also present interoperability challenges to the effective use of mutual aid
assets, as was the situation at this incident. . .”  (Page 3-19)

“On-scene mutual aid was provided to the CFD by the St. Andrew’s Fire Department and
St. Jame’s Fire Department. Each of the mutual aid departments responded on their own,

not at the request of CFD. . .”  (Page 3-19)

“Computer simulations, also known as numerical modeling, have been demon-
strated to be useful, when properly applied, as a tool to help fill in details of the fire
dynamics and to demonstrate the value of alternative building designs and fire safe-
ty measures [1]. Simulation results are an approximation of the actual event, and
are most valuable when considered as qualitative rather than quantitative. In other
words, it is likely that the simulations do not return exactly the same results as might
have been present in the real world situation, but can provide a reasonable approxi-
mation of conditions. These simulated scenarios can then be used to further exam-
ine relative differences when simulations that include changes to the modeled envi-
ronment are compared with each other.”  (Page 4-1)

“Most emergency services
providers, and fire depart-
ments in particular, develop
and operate with the assist-
ance of mutual aid agree-
ments with neighboring de-
partments to augment their
capability to respond to inci-
dents when their assets are
committed or otherwise unable
to satisfy the community’s e-
mergency response require-
ments. . .” 
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“The focus of this simulation was
the examination of conditions that
may have been present in the Sofa
Super Store during the first 40 min-
utes (2400 s) after the fire depart-
ment discovered the fire in the load-
ing dock area. For these model sim-
ulations, the fire department was on
scene at time = 0, the fire was dis-
covered at the rear of the west
showroom at 2 minutes, E-12 be-
gan pumping water to E-10 (loading
dock) at 10 minutes, broken radio
calls began to indicate fire fighters
in trouble at 16 minutes, front windows were vented at 24 minutes, fire was e-
merging from front windows at 26 minutes, last fire fighter successfully exited
structure at 27 minutes, and the roof over the main showroom partially collapsed at
40 minutes. Each 40 minute simulation covered the time period from fire depart-
ment’s arrival at 7:11 p.m., to just after the partial collapse of the main showroom
roof at 7:51 p.m.”  (Page 4-2)

“. . .The spread of the fire into the
showrooms was not reported by the
fire fighters for at least 10 minutes
after they entered the showrooms.”
(Page 4-2)

“Automatic water sprinklers are very
effective in controlling the growth
and spread of fires. Water sprink-
lers were not installed in the show-
rooms, loading dock, or warehouse
of the Sofa Super Store. . .”  (Page
4-2)

“Ventilation can significantly impact
how a fire grows and develops. The
fire service often ventilates a struc-
ture by breaking windows or cut-
ting holes in roofs in order to allow the smoke and hot gases to be exhausted from
the structure. Less smoke and hot gases can improve visibility and make working
conditions more tenable. Ventilation can also provide additional air to the fire and
can result in a greater release of heat or energy.”  (Page 4-2)

“Computer simulations, also
known as numerical modeling,
have been demonstrated to be
useful, when properly applied,
as a tool to help fill in details of
the fire dynamics and to dem-
onstrate the value of alter-
native building designs and
fire safety measures [1]. . .” 

“. . .Simulation results are an
approximation of the actual
event, and are most valuable
when considered as qualitative
rather than quantitative. In
other words, it is likely that the
simulations do not return ex-
actly the same results as
might have been present in
the real world situation, but
can provide a reasonable ap-
proximation of conditions. . .”
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“The NIST Fire Dynamics Simulator (FDS) is a computational fluid dynamics model
of fire-driven fluid flow. It solves a form of the Navier-Stokes equations appropriate
for low-speed, thermally driven flow with an emphasis on smoke and heat transport
from fires [3]. . .”  (Page 4-3)

“Inputs required by FDS include the
geometry of the structure, the com-
putational cell size, the location of
the fire source, the energy release
rate of the fire source, the mass,
geometry and thermal properties of
walls, ceilings, floors, and furnish-
ings, and the size, location, and tim-
ing of door and window openings to
the outside of the structure. The se-
lection of thermophysical properties
and dimensions for the input param-
eters can have a significant impact
on the outcome of the simulation,
and because considerable uncer-
tainty exists in the values of these
 parameters, a range of values is used.”  (Page 4-3)

“. . .The results of the simulation in-
cluding the spread of fire and
smoke within the loading dock,
holding area, and showrooms, are
compared to the photographic and
video record and the statements of
witnesses to assess the agreement
between the simulation and the
actual fire. The input parameters
are systematically adjusted and the
simulation re-run. This process of
refining the input parameters contin-
ues until the best possible agreement has been achieved.”  (Pages 4-3 and 4-4)

“. . .The selection of thermo-
physical properties and di-
mensions for the input param-
eters can have a significant
impact on the outcome of the
simulation, and because con-
siderable uncertainty exists in
the values of these param-
eters, a range of values is
used.” 

“. . .The input parameters are
systematically adjusted and
the simulation re-run. This
process of refining the input
parameters continues until the
best possible agreement has
been achieved.” 
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“Selecting the appropriate cell size required balancing the need to resolve critical di-
mensions and physical phenomena against the need to budget enough time to per-
form the hundreds of computer runs necessary to assess the importance of different
variables on the outcome. The FDS input parameters were adjusted by comparing
the simulation results with the available photos, videos, witness statements and oth-
er documentation of the fire. This methodology has been used previously by NIST
researchers in post-fire studies [6-13]. Over 250 computer simulations were required
to match the observed phenomena and time line. The simulation that best matched
with observations and time lines is presented as the baseline case. . .Approximately
four days were required to generate each 2400 second simulation.”  (Page 4-4)

“. . .The consumption of fuel in the
main and west showrooms was so
extensive that the furniture layout
used in the model was based large-
ly on post-fire residue and witness
accounts. Post-fire residue included
metal hardware, steel frames, hing-
es, and springs. Witnesses describ-
ed the showrooms as being “crowd-
ed” with furniture. The general de-
scription of the main showroom
placed aisles down the center of the
room, from the front door to the rear
office area. . .”  (Page 4-6)

“. . .This sequence of events was
used to synchronize the model time line to the physical time line, where time 0 in the
simulation is equal to 7:10:53 p.m.”  (Page 4-9)

“. . .FDS utilizes material properties of the furnishings, walls, floors, and ceilings to
compute fire growth and spread. For materials that burn, additional parameters
such as reference temperature, heat of combustion, heat of reaction and maximum
burning rate are specified. The properties for the materials, to the extent they were
available, were taken from published fire data and references.”  (Page 4-9)

“The assumption was made that all furnishings in the building were composites of
foam and fabric, and that this material or composite constituted the entire fuel load.
. . .Other fuels such as flooring, wood display shelves, ceiling tile, paper documents,
or wood framing, were not included as fuel for these simulations.”  (Page 4-9)

“. . .Over 250 computer simu-
lations were required to match
the observed phenomena and
time line. The simulation that
best matched with observa-
tions and time lines is present-
ed as the baseline case. . .Ap-
proximately four days were re-
quired to generate each 2400
second simulation.” 
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“Interior finishes were categorized into the following list of materials: gypsum board,
concrete block, concrete slab, sheet metal, steel, glass, carpet, ceiling tile, and
wood. . .”  (Page 4-9)

“During the course of a fire, some
items within the building may be
consumed by the fire or otherwise
change position. FDS does not
have the capability to calculate
burn-through or collapse but the
user can remove items during the
course of the calculations. Items
that are removed can represent ob-
jects that fall or are destroyed by
fire, or objects that are changed by people such as doors or windows that are o-
pened.”  (Pages 4-9 and 4-10)

“. . .A series of photographs documented the removal of the front windows on the
main showroom between 7:35:05 p.m. and 7:35:57 p.m. Photos were also used to
estimate the times at which the windows on the west showroom failed. These
windows failed between approximately 7:38 p.m. and 7:44 p.m. In the simulation,
windows were removed at times corresponding to estimates based on photographs
and not based on the interior conditions or material properties of the windows.”
(Page 4-10)

“. . .Flames are also visible and appear to be coming from the roof of the main
showroom. Because it was not possible to determine the exact location or size of
the holes in the ceiling and roof, several holes were used in the simulations to
represent the ventilation that took place. Table K-4 summarizes the ventilation con-
ditions used in the simulations.”   (Page 4-10)

“The baseline simulation represents an estimate of what actually occurred in the
Sofa Super Store based upon the evidence and time line described in the previous
chapters. The resulting HRRs in the different portions of the store, visibility as es-
timated from the predicted smoke flows, and the temperatures and oxygen volume
fractions at different elevations are presented in the following sections.”  (Page 4-12)

“. . .Other fuels such as floor-
ing, wood display shelves,
ceiling tile, paper documents,
or wood framing, were not in-
cluded as fuel for these simu-
lations.” 
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“. . .As the fire spread into the rear
of the main showroom, the fire be-
came underventilated and began to
decrease in HRR. The total HRR
continued to decrease until about
1450 s when the removal of the
windows in the main showroom,
beginning at 1457 s (7:35:10 p.m.),
provided a fresh influx of oxygen
leading to the subsequent rapid fire
growth. The HRR of the fire grew to
over 100 MW in the main showroom
and 50 MW in the west showroom.
The energy release rate of the
holding area/rear main showroom
increased slightly and then leveled
out at about 40 MW. The loading
dock HRR exhibited a transient
peak at about 50 MW and then de-
creased to about 15 MW.”  (Page 4-
13)

“. . .The holding area was adjacent to the loading dock and was accessible through
an open roll-up door. This room did not have a drop ceiling and had shelves upon
which futon cushions were stored. Smoke and heated combustion gases produced
by the fire passed into the void space above the main showroom.”  (Page 4-15)

“Purser [2] has published data that identify when conditions become untenable for
humans. Purser provides an algorithm for estimating the time to lose consciousness
due to low oxygen. At 0.12 volume fraction, the time is estimated at about five min-
utes. In a closed fire-engulfed environment, toxic gases (such as carbon monoxide)
are likely to be present before the oxygen gets this low. Since the simulation tracks
the oxygen volume fraction, it will be used as one indicator for tenability. A second
indicator will be when the temperature exceeds 120°C (250°F). For each of the sim-
ulations, the time for areas to become untenable4 due to elevated temperature or
oxygen depletion will be tabulated. These incapacitation criteria are simplifications
of complex studies and serve as a basis for appraising the relative effects of alter-
nate fire scenarios.”  (Page 4-23)

“. . .As the fire spread into the
rear of the main showroom,
the fire became underventi-
lated and began to decrease
in HRR. The total HRR con-
tinued to decrease until about
1450 s when the removal of
the windows in the main show-
room, beginning at 1457 s
(7:35:10 p.m.), provided a
fresh influx of oxygen leading
to the subsequent rapid fire
growth. . .” 

91



Building Code Resource Library 23 November 24, 2010

“The NIST study did not include analysis of the threat to protected fire fighters. If a
fire fighter in turnout gear is utilizing a self-contained breathing apparatus (SCBA)
and has an adequate supply of air, the fire fighter can temporarily survive higher
temperatures and depleted external oxygen levels. This safety shell ends when the
fire fighter runs out of tank air or remains within the hot fire environment too long.”
(Page 4-23)

“. . .A second temperature surge,
which began at approximately 1460
s (7:35:13 p.m.), was due to the fire
entering the west showroom
through the open roll-up door as it
moved to the front of the main
showroom. It should be noted that
the focus of suppression efforts was
in this area of the showroom, and
that the simulation does not take
this into account.”  (Page 4-25)

“. . .FDS has been shown to be able
to predict the number of sprinklers
activated and the approximate acti-
vation times, as well as trends, tem-
peratures, heat fluxes and oxygen
volume fractions in reasonable agreement with measured values [5; Vols. 2&3].
However, the suppression physics in FDS is simplified and cannot capture all of the
details of the suppression process.”  (Page 4-29)

“The sprinkler system layout was
designed in accordance with NFPA
13, Standard for the Installation of
Sprinkler Systems [17]. The system
was designed as a light hazard wet
pipe system, assuming that the en-
closed loading dock area was heat-
ed. A light hazard sprinkler system
was utilized in order to provide a
conservative estimate for the area/
water density for the simulations.
The locations of the sprinklers with-
in the enclosed loading dock are
shown in Figure 4-35. . .”  (Page 4-
29)

“The NIST study did not in-
clude analysis of the threat to
protected fire fighters. If a fire
fighter in turnout gear is util-
izing a self-contained breath-
ing apparatus (SCBA) and has
an adequate supply of air, the
fire fighter can temporarily sur-
vive higher temperatures and
depleted external oxygen lev-
els. . .” 

“FDS has been shown to be
able to predict the number of
sprinklers activated and the
approximate activation times,
as well as trends, tempera-
tures, heat fluxes and oxygen
volume fractions in reasonable
agreement with measured
values [5; Vols. 2&3]. . .”
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“The results indicate that as early as 270 s into the simulation, smoke may have be-
gun to flow down through ventilation openings in the drop ceiling and into the rear
of the main showroom. By 300 s, there is also a layer of smoke beginning to devel-
op under the drop ceiling in the rear of the west showroom. It cannot be concluded
from the simulation whether an observer located in the main showroom would have
noticed smoke in the rear main showroom at 300 s, or would have been able to dis-
tinguish the source of that smoke. The smoke continued to flow down through venti-
lation openings and, after forming a substantial layer in the rear of the main show-
room, began to spread throughout the main showroom. At about 400 s, the sim-
ulation indicates that the smoke layer extended down to near the floor on the west
side of the main showroom. As the fire spread from the holding area into the rear
of the main showroom at around 500 s, additional smoke was added to the smoke
layer in the main showroom. As demonstrated by the rendering of smoke by the
simulation, visibility became compromised in the showrooms within 8 minutes to 10
minutes. The simulation results are consistent with the E-11 captain reporting heavy
smoke in the main showroom at 7:20 p.m., which would correspond to 555 s into the
simulation.”  (Page 4-49)

“. . .The higher simulation temperatures in the front of both showrooms, as
compared to the rear of the showrooms, are consistent with additional oxygen being
available in the front of the showrooms, relative to the less ventilated rear areas of
the showroom.”  (Page 4-50)

“In the simulation with automatic
sprinklers, the two sprinklers near-
est the fire (in the southwest corner
of the loading dock) activated early
in the fire, at 50 s and 75 s. The two
sprinklers controlled the fire and
prevented the fire from spreading
into the showrooms or warehouse.
As a result, the temperatures and
oxygen volume fractions remained
below untenability thresholds.”
(Page 4-56)

“In the simulation with auto-
matic sprinklers, the two
sprinklers nearest the fire (in
the southwest corner of the
loading dock) activated early
in the fire, at 50 s and 75 s.
The two sprinklers controlled
the fire and prevented the fire
from spreading into the show-
rooms or warehouse. . .” 
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“A contract was entered into with Koffel Associates, Inc. of Elkridge, Maryland, to
identify the current model building and fire codes that were available for application
to a structure such as the Sofa Super Store. They were also contracted to identify
the model building and fire codes in place at the time the building was constructed
and at the times when modifications were made to the structure. Koffel Associates
provided comparisons of the requirements of the identified building and fire codes.
The analysis and discussion of this chapter focus on areas that are expected to be
related to the growth and spread of the fire that occurred on June 18, 2007. Any
conclusions and findings that are presented are solely those of NIST.”  (Page 5-1)

“The model codes may require
sprinkler protection for buildings
based on a combination of factors
including occupancy, building area,
construction type, building height,
and occupant location relative to
exit discharge. . .The fire barriers
between the showrooms may have
been installed to avoid sprinkler
system installation requirements, al-
though the fire barriers may not
have met the code definition of a
fire wall.  Those barriers failed dur-
ing the fire due to a roll-down fire
door not operating properly.”  (Page
5-7)

“. . .NFPA 80 (§5.2.1) requires that inspection and testing occur not less than
annually, and that a written record of the inspection be signed and kept for possible
future inspection by the authority having jurisdiction.”  (Page 5-8)

“The type and amount of fuel, in
conjunction with the large open dis-
play area, enabled the Sofa Super
Store fire to spread rapidly within
the building. Both automatic fire
sprinklers and compartmentalization
can effectively limit how fast a fire
spreads within a structure. . .”
(Page 5-9)

“. . .The fire barriers between
the showrooms may have
been installed to avoid sprink-
ler system installation require-
ments, although the fire bar-
riers may not have met the
code definition of a fire wall. 
Those barriers failed during
the fire due to a roll-down fire
door not operating properly.” 

“. . .NFPA 80 (§5.2.1) requires
that inspection and testing oc-
cur not less than annually, and
that a written record of the in-
spection be signed and kept
for possible future inspection
by the authority having juris-
diction.” 
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“For display areas of furniture stores, the maximum floor areas allowed by the mod-
el codes do not appear to be effective in sufficiently limiting the magnitude and sev-
erity of furniture showroom fires.”  (Page 5-10)

“Based on allowable area, mer-
chandise sold, and configuration of
furniture stores, the maximum a-
mount of fuel that is permitted by
the model code does not appear to
be effective in limiting the rapid
spread and magnitude of the result-
ing fire to a level consistent with
other sections of the code. . .”
(Page 5-10)

“In summary, the hazard of a fire
spreading rapidly across a large furniture display area can be reduced by com-
partmentalizing the display area(s), or by installing automatic fire sprinklers which
have been demonstrated as an effective method of controlling building fires. The
unsprinklered fire areas allowed by the model codes are too large to prevent rapid
fire growth and sufficiently limit the magnitude and severity of fires in furniture
display areas. Reducing the maximum allowable size of unsprinklered furniture
showroom fire areas to 190 m  (2000 ft ) would slow the rate of fire spread within2 2

buildings and reduce fire magnitude by compartmentalizing the otherwise open
spaces.”  (Page 5-10)

“Smoke and flames flowed from the holding area into the space above the
main showroom drop ceiling. At a later stage, fire spread either over or
through the holding area partition wall and into the rear of the main show-
room.”  (Page 6-3)

“Three fire doors between the main and west showrooms activated, but did
not close during the fire. Three fire doors between the main and east show-
rooms activated; two doors closed completely and the third partially closed.”
(Page 6-3)

“Smoke and flames from the fire on the loading dock and holding area flowed
into the space above the main showroom drop ceiling.”  (Page 6-3)

“During the early stages of the fire (10 minutes to 15 minutes after fire depart-
ment arrival) the heat release rate of the fire in the rear of the main showroom
was slowed by the lack of air; that is, the fire was under-ventilated.”  (Page 6-
3)

“For display areas of furniture
stores, the maximum floor
areas allowed by the model
codes do not appear to be
effective in sufficiently limiting
the magnitude and severity of
furniture showroom fires.” 
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“Front windows were broken or vented by the fire department to improve visibility.”
(Page 6-3)

“Fire spread extremely rapidly
from the rear to the front of the
showroom as additional air flow-
ed through the broken windows,
feeding the fire in the rear of the
showroom.”  (Page 6-3)

“The lack of automatic sprinklers to suppress the fire during an early stage of its
growth and the lack of effective compartmentalization were direct contributors to the
loss of nine fire fighters’ lives and the loss of the retail showrooms and distribution
warehouse. . .”  (Page 6-4)

“Computer model simulations demonstrated that automatic fire sprinklers in
the loading dock would have controlled the fire and prevented the fire from
extending beyond the loading dock.”  (Page 6-4)

“Computer model simulations demonstrated that tenable (survivable) condi-
tions were maintained within the loading dock, showrooms, and warehouse
had a sprinkler system been installed on the loading dock.”  (Page 6-4)

“Only three of the seven roll-up fire doors activated and closed fully during
the fire.”  (Page 6-5)

“There were more than five portable fire extinguishers located in the structure. A
store employee discharged two portable extinguishers at the loading dock fire.”
(Page 6-5)

“The type and configuration of the fuels played a role in how fast the fire was
able to spread.”  (Page 6-6)

“The furniture fuel mass loading was estimated to range up to 16 kg/m  (3.42

lbs/ft ) for the showrooms and 52 kg/m  (10.6 lbs/ft ) for the warehouse. The2 2 2

high-rack storage in the warehouse contributed to the higher fuel mass load-
ing than in the showrooms.”  (Page 6-6)

“The furniture created a unique fire hazard in terms of the type and configura-
tion of the fuel load. Furniture is often displayed in large open areas.  As dem-
onstrated in the main and west showrooms and warehouse, displaying large
amounts of furniture in large open spaces can contribute to extremely rapid
fire spread.”  (Page 6-8)

“Front windows were broken
or vented by the fire depart-
ment to improve visibility.”  
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“The fire department required about 10 minutes to establish a water supply
from a fire hydrant to the exterior loading dock area.”  (Page 6-8)

“The fire department vented the
front windows about 24 minutes
after arrival.”  (Page 6-9)

“Heavy smoke flowed out of front
windows within 2 minutes of the
windows being vented.”  (Page 6-
9)

“Flames emerged from the front windows within 3 minutes of the windows be-
ing vented.”  (Page 6-9)

“The last fire fighters to exit successfully from the front of the store did so within 4
minutes of windows being vented.”  (Page 6-9)

“The roof collapsed over the west side of the main showroom about 40 minutes af-
ter fire department arrived on scene.”  (Page 6-9)

“The initial response of the fire department included two engine companies, a ladder
truck company, and a battalion chief. With an engineer, a fire fighter, and an officer
on each apparatus, the fire department’s initial response was 10 people. . .For high
hazard occupancies, NFPA 1710 [12] advocates a minimum crew size of five to six
members for each apparatus, which for this incident would amount to 16 to 19 peo-
ple for the initial response.”  (Page 6-9)

“The responders did not know when fire and smoke entered the showrooms. The
fire department visually checked below the drop ceiling for fire spread. The NIST
study was not able to document any fire fighter removing a ceiling tile to check for
fire spread above the drop ceiling. . .”  (Page 6-9)

“The supply of water to the fire fighters was limited to the water on the fire engines
for 9 minutes at the loading dock and 15 minutes at the front of the store. When the
connection was made to the municipal water supply, the two engines were pumping
water to the store through long lines of small diameter 6.4 cm (2.5 in) hose. . .”
(Page 6-10)

“Venting the front windows of the main showroom did allow the smoke to es-
cape, but it also provided more air to feed the fire and provided a path for the
fire to spread.”  (Page 6-10)

“The fire department vented
the front windows about 24
minutes after arrival.”  

97



Building Code Resource Library 29 November 24, 2010

“After the windows were broken, the fire spread extremely rapidly into the
main showroom and into the west showroom.”  (Page 6-10)

“Fire department inspections did not
identify the large fuel load, the non-
code compliant wood construction,
the solvent storage on the loading
dock, or the lack of a fire door be-
tween loading dock and holding
area as significant fire hazards.”
(Page 6-11)

 “Adoption of a model code, in and
of itself, is not sufficient to guaran-
tee the safety of a building. . .Rec-
ognizing this, model codes need to
be robust and contain sufficient re-
dundancies to minimize the chances
of loss of life caused by the failure
of a building that is built or operating
out of compliance with code provi-
sions.”  (Page 6-11)

“If current model codes had been
adopted and applied retroactively to
high fuel-load mercantile occupan-
cies, the model codes would have
required the Sofa Super Store’s
main showroom and warehouse be
sprinklered.”  (Page 6-12)

“Effective inspections and enforcement of the 2006 model building and fire codes
available at the time of the Sofa Store fire would have required the door and walls
of the showrooms and warehouse to be upgraded or would have required sprinklers
to be installed. . .”  (Page 6-12)

“After the windows were brok-
en, the fire spread extremely
rapidly into the main show-
room and into the west show-
room.”

“Adoption of a model code, in
and of itself, is not sufficient to
guarantee the safety of a
building. . .Recognizing this,
model codes need to be ro-
bust and contain sufficient
redundancies to minimize the
chances of loss of life caused
by the failure of a building that
is built or operating out of
compliance with code provi-
sions.” 
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NIST recommends that model codes require sprinkler systems and that state
and local authorities adopt and aggressively enforce this provision:

a) for all new commercial retail furniture stores regardless of size; and

b) for existing retail furniture stores with any single display area of greater
than 190 m  (2000 ft ).2 2

  (Page 6-12)

“A risk management plan, properly implemented, would have identified the hazards
associated with the size and type of fuel load and the large open spaces that existed
at the Sofa Super Store.”  (Page 6-13)

“The acceptance of the recommendations made in this report by the model code
and standards organizations and the adoption of any modified provisions of the
national model codes into local codes will depend upon the perceived benefits
weighed against the costs of implementing any changes. There are a number of
areas where the benefits may be obvious and the costs of implementation may be
easily determined. . .”  (Page 6-13)

“There are other areas in which the
basis for making changes to local
codes is not currently supported by
reliable technical information. Con-
tinuing research is needed to gain
new understanding and to collect
the data necessary to ensure that
changes are adopted, or rejected,
based upon sound scientific find-
ings. . .”  (Page 6-14)

“In terms of furniture flammability,
fire science needs to focus additional research on the development of two types of
knowledge: 1) how to make furniture that is less flammable, and 2) how to
accurately simulate the burning of existing furniture for forensic use. . .”  (Page 6-14)

“. . .Continuing research is
needed to gain new under-
standing and to collect the
data necessary to ensure that
changes are adopted, or re-
jected, based upon sound sci-
entific findings.” 
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“Improving fire barriers requires that
additional research be focused on:
1) how to design products that will
contain a fire while at the same time
meeting other use requirements,
and 2) replicating the performance
of existing partitions in forensic
models. Fire-resistance testing of
walls, floors, ceilings, and doors
typically ends when the temperature
on the non-fire side exceeds a stan-
dard value. There is insufficient un-
derstanding of the mechanisms by
which partitions and doors pass
flames into adjacent spaces, especially for the composite assemblies typical of real
construction. Having an accurate modeling capability for how flames pass into adja-
cent spaces will improve the ability to accurately establish fire time lines and to eval-
uate the importance of multiple fire paths.”  (Page 6-14)

“New knowledge, data, and predic-
tive methods generated in the a-
bove research will lead to new tech-
nologies and improved fire stan-
dards. The selection among alter-
native fire safety technologies or
building design options, and the
setting of threshold values in the
model codes, can have significant
economic ramifications. New tools
are needed that can be tailored to specific situations and rigorously account for
costs in a manner transparent to competing interests.”  (Page 6-15)

“First responders commonly use ventilation is to improve the firefighting environ-
ment, increase the survivability of trapped occupants, and reduce property damage.
In some cases though, ventilation may improve conditions within a structure, but
may also lead to increased fire growth and spread, flashover, or back draft (defla-
gration). The effects of natural ventilation on the fire environment during fire fighter
operations are not well understood.”  (Page 6-15)

“Improving fire barriers re-
quires that additional research
be focused on: 1) how to de-
sign products that will contain
a fire while at the same time
meeting other use require-
ments, and 2) replicating the
performance of existing par-
titions in forensic models. . .” 

“. . .New knowledge, data, and
predictive methods generated
in the above research will lead
to new technologies and im-
proved fire standards. . .” 
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“NIST recommends that research be conducted to:

a) develop performance and effectiveness metrics for community fire pro-
tection;

b) survey effectiveness of existing fire services; and

c) use metrics to optimize development of new technologies.”

(Page 6-16)

“Completing the research recom-
mended will provide a reliable tech-
nical foundation for making changes
to codes, standards and practices.
. .”  (Page 6-16)

Part 2 of this article will include an analysis of the Draft Report.

* * * * * 
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“Completing the research
recommended will provide a
reliable technical foundation
for making changes to codes,
standards and practices.” 
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The Great Hydra-Matic Fire  
By Thomas E. Bonsall  

The recent explosion and fire at Ford Motor Company's giant Rouge complex has brought back memories of the 
Hydra-Matic fire of 1953, the worst industrial fire in American history up to that time and still ranked as the worst in 
dollar loss in the history of the auto industry. On August 12th of that year, a fire at the Hydra-Matic plant in 
Livonia, Michigan, completely destroyed the facility, cost some $80 million in damages, caused the injury or 

deaths of a score of workers, and resulted in the loss of 
automobile production from five different manufacturers variously 
estimated at from 100,000 to 300,000 units.  
The Livonia plant, which was operated by the Detroit Transmission 
Division of GM, was nearly new and represented the state-of-the-
art in early post-World War II plant design. It was also the only 
source of Hydra-Matic transmissions for General Motors car and 
truck lines, as well as those of several other manufacturers. 
Pontiac, Oldsmobile and Cadillac were the principle GM divisions 
that were effected, but Lincoln, Hudson, Kaiser and Nash also 
used Hydra-Matic at the time.  
The fire started when some outside construction workers using a 
oxyacetylene cutting torch ignited a conveyor dip pan that 
contained a highly flammable liquid used as a rust inhibitor for 
transmission parts. Attempts to put out the fire with hand-held 
extinguishers were nearly successful — until the extinguishers ran 
dry. Then, the fire spread with tremendous speed throughout the 
1.5 million square foot plant. Within minutes, the fire had engulfed 
the entire building, including a small Ternstedt Division area (about 
133,000 square feet). Ternstedt manufactured interior hardware 
(window cranks, etc.) and other small parts used by GM's 
automotive divisions.  

Fire fighters from all over the Detroit area were called to the scene, but there was little anyone could do once the 
fire went out of control. By the time fire fighters arrived on the scene, the roof had already partially collapsed 
making the building too dangerous to enter (see the top photo). The fire finally burned itself out the following day 
(see the bottom photo) leaving a scene reminiscent of Dresden or Hiroshima.  
Given the speed of the fire — it roared completely out of control in fifteen or twenty minutes — it is a miracle that 
virtually all of the 4,200 workers escaped with their lives. In fact, only fifteen sustained serious injuries. In addition, 
three members of the Ternstedt in-plant fire brigade were trapped and killed and a member of the Livonia Fire 
Department suffered a fatal heart attack. Several days later, two construction workers were electrocuted while 
clearing debris. So, the final total was six dead and fifteen seriously injured — astonishingly light considering the 
nature and scope of the catastrophe.  
In the wake of the disaster, Cadillac and Olds quickly converted to the Buick Dynaflow transmission, while Pontiac 
switched to Chevrolet's Powerglide. Lincoln was able to switch over to Ford's in-house automatic, which was 
similar to Powerglide, but the other manufacturers had to do without.  
One of the genuine crash programs in the history of the auto industry was undertaken by GM to rebuild Hydra-
Matic. A new plant, the former Kaiser-Frazer factory at Willow Run (see photo below), was quickly leased and 
later purchased outright, while Kaiser production was transferred to Kaiser's recently acquired Willys-Overland 
plant in Toledo. New equipment and new supplies for the resumption of Hydra-Matic production all had to be put 
in place in record time. The first Hydra-Matic unit was produced in a make-shift plant in Detroit in October — a 
mere nine weeks to the day from the date of the fire — and GM gallantly sent the first units to Hudson, Kaiser and 
Nash. The former Kaiser plant was in full Hydra-Matic production by mid-December and remains a key GM 
automatic transmission facility to this day.  
The Hydra-Matic fire served as a wake-up call for the entire American industrial community and fire standards 

Sent: Tuesday, November 30, 2010 12:27 PM 

To: investig  
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were significantly improved as a result. As the National 
Fire Protection Association noted:  
"The general awakening of industrial management to the 
potentially disastrous results of fire on production was the 
one beneficial effect of this disastrous fire. Viewing this 
destruction, many industrial managements are 
recognizing the inter-relationship of production records 
and fire safety, and are facing the well-known fact that fire 
can reduce production records to zero and, in some 
cases, keep them there. It is almost fortunate that this 
tremendous fire occurred in the property of a company 
that is financially well-equipped to withstand such a loss." 
R&D  

Click the "home" icon above to return to the Ride&Drive main index.  
Click here to return to the Blast from the Past menu  

 
Copyright 1998 by Ride&Drive Features, All Rights Reserved  
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Insulated Metal Deck Roof Construction-Livonia 1953  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
 
The following is information of the history of fire testing of insulated metal deck roof construction developed 
subsequent to the fire which destroyed a General Motors plant in Livonia, Michigan in 1953. 
 
http://docserver.nrca.net/pdfs/technical/434.pdf 
 
rich schulte 
Schulte & Associates 

Sent: Tuesday, November 30, 2010 12:35 PM 

To: investig  

Attachments: Insulated Metal Deck Roof ~1.pdf  (42 KB )
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Building Code Resource Library 1 November 29, 2010

SCHULTE & ASSOCIATES
Building Code Consultants

880D Forest Avenue
Evanston, IL 60202
fpeschulte@aol.com

847/866-7479

THE NIST SOFA SUPER STORE
DRAFT INVESTIGATION REPORT-PART 3
(ANALYSIS:  INSULATED METAL DECK ROOF CONSTRUCTION)

By Richard Schulte

The Sofa Super Store in Charleston, South Carolina consisted of the main showroom con-
structed around 1960 and numerous additions.  Page 1-34 in the NIST draft report of their
investigation of the fire at the Sofa Super Store indicates that the original building was
constructed with concrete masonry exterior walls and an insulated metal deck roof sup-
ported on steel bar joists.  The insulation provided on the roof of the main showroom was
a foam plastic material.

Page 1-34 in the NIST draft report is the
only reference made to the construction of
the roof deck of the main showroom.  The
report (and the appendices to the report)
contains numerous photographs of the
building construction, both prior to the fire
and after the fire, however, the only photographs which shows the roof deck and insulation
for the main showroom are on Pages D-16 and D-27 (Appendix D) of the report.

The International Building Code (IBC) con-
tains special provisions for the use of foam
plastic insulation in building construction in
Chapter 26 of the Code, specifically Sec-
tion 2603 in the 2006 edition of the Code.
The general provisions for the use of foam
plastic materials contained in Section 2603
indicate that foam plastic materials are re-
quired to have a flame spread index of 75
or less and a smoke developed index of
450 or less when the material is tested in
accordance with ASTM E84.

The insulation provided on the
roof of the main showroom
was a foam plastic material.

The International Building
Code (IBC) contains special
provisions for the use of foam
plastic insulation in building
construction in Chapter 26 of
the Code, specifically Section
2603 in the 2006 edition of the
Code. 
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Building Code Resource Library 2 November 29, 2010

In addition to the requirement outlined above, section 2603.4 of the IBC requires that foam
plastic materials be covered with materials which have a 15 minute finish rating when test-
ed per ASTM E119.  Given that metal roof decking will not develop a 15 minute finish rat-
ing, a material which develops a 15 minute finish rating, such as one-half inch thick gyp-
sum wallboard, is required to be provided between the metal deck and the insulation where
the roof is insulated with foam plastic materials. 

The code provides a number of exceptions to the general requirement for separating foam
plastic materials from interior building spaces with materials with a 15 minute finish rating.
The exception contained in section 2603.4.1.5 specifically indicates that an insulated metal
deck roof is exempt from the requirement for a thermal barrier between the deck and foam
plastic insulation if the metal deck and roof covering are tested and pass either the 1989
edition of FM 4450 (with revisions through 1992), the Approval Standard for Class 1 Steel
Deck Roofs, or the 2002 edition of UL 1256, Fire Test of Roof Deck Construction.

The following are excerpts from 1989 edition of FM 4450:

“This standard states FM Approv-
als requirements for the Approval
of Class 1 insulated steel roof
decks.  A Class 1 insulated steel
roof deck is one which meets the
criteria of this standard for fire,
wind uplift . . .”   (Section 1.1,
Page 1)

“Insulated steel deck roof compo-
nents, incorporated in a complete
insulated steel deck roof assem-
bly(ies), which exhibit low fire
spread below the deck. . .during
the Approval examination will
qualify as a Class 1 assembly.”
(Section 1.2, Page 1)

“Flame spread over a noncombustible surface, such as a metal faced combustible
core assembly, is dependent on the fuel contribution of combustible components
and not the surface burning characteristics of the metal.  This fact has been sub-
stantiated in actual rapidly spreading building fires on the underside of insulated
steel roof decks in which combustibles above the steel deck have supplied the
necessary fuel contributions to induce rapid flame spread.”  (Section 1.1,
Appendix B, Page 12)

“. . .This fact has been sub-
stantiated in actual rapidly
spreading building fires on the
underside of insulated steel
roof decks in which combusti-
ble above the steel deck have
supplied the necessary fuel
contributions to induce rapid
flame spread.” 
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Building Code Resource Library 3 November 29, 2010

“. . .The furnace, test procedures,
results and fire hazard ratings
were developed by FM Approvals,
and have been in use since
1955.”  (Section 1.2, Appendix B,
Page 12)

Based upon the description of the roof deck construction of the main showroom and the
two photographs included in the report, it does not appear that there was a thermal barrier
between the metal decking and the foam plastic insulating material.  Perhaps it is possible
that the  construction of the main showroom roof deck complied with either FM 4450 or UL
1256, but that seems highly unlikely given that early 1970's vintage editions of the BOCA
Basic Building  Code did not make reference to either one of these two standards for steel
roof deck construction.

Did the insulated metal deck roof provided
for the main showroom at the Sofa Super
Store contribute to the fire?  Assuming that
the roof deck construction did not comply
with FM 4450 or UL 1256, there seems
that there would be little doubt that the
roof deck insulation would have contribut-
ed to the fire.  Were the combustible gases generated by the foam plastic insulation on the
metal deck the primary contributor to the increase in the rate of burning after the front win-
dows of the main showroom were broken out?  At this point in time, it’s simply not possible
to say, but it would seem that there is a relatively high probability that that was the case.
 
For certain, it can be stated that the NIST draft report totally ignored this possibility.

* * * * * 
Copyright © 2010 Richard C. Schulte

All Rights Reserved

“. . .The furnace, test proce-
dures, results and fire hazard
ratings were developed  by FM
Approvals, and have been in
use since 1955.” 

For certain, it can be stated
that the NIST draft report to-
tally ignored this possibility.
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Ooops-Wrong Attachment  
fpeschulte@aol.com [fpeschulte@aol.com]  

Oooooops-wrong attachment.] 
 
rich schulte 
 

Sent: Tuesday, November 30, 2010 12:44 PM 

To: investig  

Attachments: Insulated Metal Deck Roof ~1.pdf  (317 KB )
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New Article: "GM Plant Fire: Livonia, Michigan (1953)"  
fpeschulte@aol.com [fpeschulte@aol.com]  

Ladies and Gentlemen- 
 
A new article titled "GM Plant Fire:  Livonia, Michigan (1953):  Lessons Learned (and Long Forgotten" has 
been posted on the Building Code Resource Library website. 
 
richard schulte 
Schulte & Associates 
Building Code Consultants 
Evanston, Illinois 
fpeschulte@aol.com 

Sent: Wednesday, December 01, 2010 11:19 AM 

To: investig  

Cc: Shyam-Sunder, Sivaraj 
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Sofa Super Store report  
deputy161@optonline.net [deputy161@optonline.net]  

To whom it may concern, 
Attached are comments on the Sofa Super Store report and recommendations. 
  
Yours in the Fire Service, 
Richard A.Soltis Jr 
Safety Officer 
White Horse Fire Co/Fire Dist. 6 
Hamilton, N.J. 08610 

Sent: Wednesday, December 01, 2010 10:54 PM 

To: investig; work  [rsoltis@lawrencetwp.com]   

Attachments: nist report.doc  (25 KB )
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                  December 1, 2010 

 

NIST Technical Study: Sofa Super Store 
NIST  
100 Bureau Drive 
Stop 8660 
Gaithersburg, MD. 20899 
 
As a member of the Fire Service for over 30 years, and a Chief Officer for over 5 years, and being 
involved in Code Enforcement for over 24 years, I wish to contribute my thoughts on this Study. 

In reference to recommendation #2, the best codes are worthless without effective code enforcement. I 
think that was from the end of the Coconut Grove Fire book. The International Codes are currently being 
updated every three years, but if they are not adopted and enforced on the local level, there is no sense 
of updated them to protect against catastrophic fire events from happening again. Codes have been 
developed over the years due to catastrophic fire events in this country or around the world; the 
Iroquois Theater the Coconut Grove, the Station Night Club. 

In reference to recommendation #3, properly trained Inspectors are needed to make code effective. 
Properly enforced codes during construction of a structure are important. But Maintenance codes are 
equally important once the structure is complete and occupied. Items such as fire alarm systems, fire 
suppression systems and means of egress need to be inspected on at least an annual basis to assure 
they are at full operational readiness. Therefore properly trained inspectors are needed for both 
construction and maintenance of a structure. 

In reference to recommendation #6, correct ventilation of burning structures is an important part of fire 
ground operations. Proper ongoing training is vital to the fire service, especially on ventilation. Initial 
training of firefighting forces is important but advanced and ongoing training is even more important. As 
new methods or technology becomes available on safer methods to fight fires, this information needs to 
be passed on to suppression forces around the country. I feel one example of how the fire service did 
not pass down information or was left out of the loop is light weight truss construction, for years we 
went under the assumption that a wood frame construction was wood frame construction. But hidden 
behind the walls were structural members that were meant to fail. And until we realized this, we lost 
many firefighters until we started changing our tactics in light weight truss construction. Ongoing 
training is vital to proper ventilation. If ventilation of a structure that is on fire is not properly executed, 
firefighters may be injured, the fire may be feed oxygen and grow beyond control.  

 

In reference to recommendation #10, more research is needed on the affects of ventilation on fire 
growth. Similar to the recent study of fire on light weight truss construction, an in‐depth study on the 
affects of ventilation on fire growth and spread need to be conducted and the findings passed along to 
the fire service so they can adjust their fire ground tactics to make safer discussions. 
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I commend NIST for collecting this data and formulating these recommendations. Hopefully more 
members of the fire service will read this initial and final report to make the fire service safer. 

Yours in the Fire Service, 

 

Richard A. Soltis Jr 
Fire Sub Code Official, Lawrence Twp., N.J. 
Past Chief, White Horse Fire Co, Hamilton, N.J. 
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December 1, 201 0 

NIST Technical study: .:;ofa Super Store 
NIST 
100 Bureau Drive 
stop 8660 
Gaithersburg. MD. 20D99 

As a member of 'the :ire Service for over 30 years. and a Chief Officer for over 5 years. 
and being involved i- Code Enforcement for over 24 years. Iwish to contribute my 
thoughts on this Study. 

In reference to recommendation #2, the best codes are worthless without effective 
code enforcement. Ihink that was from the end of the Coconut Grove FJre book. The 
International Codes c'e currently being updated every three years. but if they ore not 
adopted and enforced on the localleve!. there is no sense of updated them to protect 
against catastrophic ':ire events from happening again. Codes hove been developed 
over 1he years due to catastrophic fire events in this country or around the world; the 
Iroquois Theater the Coconut Grove, the Station Night Club. 

In reference to recorrlmendation #3, properly trained Inspectors are needed to make 
code effective. Propmly enforced codes during construction of a structure are 
important. But Maintl~1ance codes ore equally important once the structure is 
complete and occul: ied. Items such as fire alarm systems, fire suppression systems and 
means of egress need to be inspected on 01 least an annual basis to assure they are at 
full operational readir'ess. Therefore properly trained inspectors are needed for both 
construction and mc:i"tenance of a structure. 

In reference to recommendation #6, correct ventilation of burning structures is an 
important part of fire ;~round operations. Proper ongoing training is vital to the fire 
seNice, especially on ventilation. Initial training of firefighting forces is important but 
advanced and ongo ng training is even more important. As new methods or 
technology become~ available on safer methods to fight fires. this information needs to 
be passed on to sup~lressionforcesaround the country. I feel one example of how the 
fire service did not Pi: 5S down information or was left out of the loop is light weight truss 
construction, for year;: we went under the assumption tha1 a wood frame construction 
was wood frame con~itruction. But hidden behind the walls were structural members 
that were meant to foil. And until we realized this, we lost many firefighters until we 
started changing au· tactics in light weight truss construction. Ongoing training is vital to 
proper ventilation. If ventilation of 0 structure that is on fire is not properly executed, 
firefighters may be ir'j .Jred. the fire may be feed oxygen and grow beyond control. 
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In reference to recommendation # 10, more research is needed on the affects of 
ventilation on fire grCl',vth. Similar to the recent study of fire on light weight truss 
construction, an in-d!pth study on the affects of ventllaHon on fire growth and spread 
need to be conduct,;: d and the findings passed along to the fire service so they can 
adjust their fire ground tactics to make safer discussions. 

I commend NIST for cr)llecting this data and formulating these recommendations. 
Hopefully more members of the fire service will read this initial and final report to make 
the fire service safer. 

Fire Sub Code OfficiC1l, Lawrence Twp., N.J.
 
Past Chief, White Horse Fire Co, Hamilton, N.J.
 

Yours in the Fire Servil:e, 

\ ~.~ .&+r;;; 
ichord A. Solffs ., 
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Fwd: Fwd: NIST Study on Charleston Furniture Store Fire Calls for 
National Safety Improvements  
rgmeagher@strategicsafety.net [rgmeagher@strategicsafety.net]  

From: Robert Meagher <rgmeagher@comcast.net> 
 To: Meagher Robert <rgmeagher@strategicsafety.net> 
 Subject: Fwd: NIST Study on Charleston Furniture Store Fire Calls for 
National Safety Improvements 
 Date: Mon, 1 Nov 2010 12:43:55 +0000 (UTC) 
 
Thank yoiu for the information. I do have one question on item # 6. 
 
 
Factors identified as contributing to the fire’s progress include: 
 
     6.  the four fire-activated roll-up doors (out of seven) that activated but 
did not close during the fire.     
 
1.) Were these doors serviced annually, I guess we would never know if the fusible 
links were painted ????  Did the insurance company have recommendations on these 
doors to serviced???? 
 
Do you know what was the fire rating of the wall. 
 
Thank you;  
 
 
Robert G. Meagher, CFPS 
Strategic Safety Incorporated 
P.O. Box 98 
205 North Bridge Street 
Linden MI 48451 
 
Main Office           Phone:  810 / 735-9885 
Robert’s Office     Phone:  734 / 358-0228 
                                 Fax:  810 / 735-0705 
 
Website:  www.strategicsafety.net  
 
 
Email: rgmeagher@strategicsafety.net 
 
 
Confidentiality Notice. This e-mail transmission is for the exclusive and 
confidential use of the designated recipient(s) and any other distribution or use 
is not authorized and strictly prohibited. If you are not the designated recipient
(s), you are hereby notified that any disclosure, copying, distribution or reliance 
upon the contents of this e-mail is strictly prohibited. If you have received this 
e-mail in error, please reply to sender, so that we can arrange for proper delivery 
and then delete the message. Thank you. 
 
 
-----------------------------------------------------------------------------------
---------------  

Sent: Monday, November 01, 2010 10:17 AM 

To: investig  
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 Please reply to this message if you are experiencing technical difficulty. For all 
other nquiries, please Contact USFA.You are subscribed to the U.S. Fire 
Administration's USFA) General Announcements E-mail list. This message is provided 
by USFA for nformational purposes only. NIST Study on Charleston Furniture Store 
Fire Calls for ational Safety ImprovementsFor Immediate Release: October 28, 
2010Contact: Michael E. Newman  301-975-3025Draft Study Released for Public Comment 
Includes 11 Recommendations for Changes to Codes and Procedure 
 The complete draft report is available online at the NIST website.CHARLESTON, S.C. 
 
 
— Major factors contributing to a rapid spread of fire at the Sofa Super Store in 
Charleston, S.C., on June 18, 2007, included large open spaces with furniture 
providing high fuel loads, the inward rush of air following the breaking of windows 
and a lack of sprinklers, according to a draft report released for public comment 
today by the U.S. Commerce Department's National Institute of Standards and 
 
Technology (NIST). The fire trapped and killed nine firefighters, the highest 
number of firefighter fatalities in a single event since 9/11.Based on its 
findings, the NIST technical study team made 11 recommendations for enhancing 
building, occupant and firefighter safety nationwide. In particular, the team urged 
state and local communities to adopt and strictly adhere to current national model 
building and fire safety codes.1 If today’s model codes had been in place and 
rigorously followed in Charleston in 2007, the study authors said, the 
>  conditions that led to the rapid fire spread in the Sofa Super Store probably 
would have been prevented.“Furniture stores typically have large amounts of 
combustible material and represent a significant fire hazard,” said NIST study 
leader Nelson Bryner. “Model building codes should require both new and existing 
furniture stores to have automatic sprinklers, especially if those stores include 
large, open display areas.”Specifically, the NIST report calls for national model 
building and fire codes to require sprinklers for all new commercial retail 
furniture stores regardless of size, and for existing retail furniture stores with 
any single display area of greater than 190 square meters (2,000 square feet). 
Other recommendations include adopting model codes that cover high fuel load 
situations (such as a furniture store), ensuring proper 
fire inspections and building plan examinations, and encouraging research for a 
better understanding of fire situations such as venting of smoke from burning 
buildings and the spread of fire on furniture.Using a state-of-the-art computer 
model to simulate the fire, the study team found that the addition of automatic 
sprinklers inside the loading dock could have significantly slowed the fire (which 
began just outside the dock area), prevented it from spreading beyond the dock, and 
eventually, extinguished it completely. The model also showed that sprinklers on 
the loading dock likely would have maintained what firefighters call tenability 
conditions, the ability for individuals in a fire event to escape 
unassisted.Factors identified as contributing to the fire’s progress include: the 
high fuel loads—especially furniture—present throughout the building; the lack of 
sprinklers throughout the Sofa Super Store; the open floor plan of the facility; 
the hidden build-up of combustible smoke and gases in the area between the drop 
ceiling and the roof of the main showroom; the non-fire-activated roll-up door that 
was open between the loading dock and the holding area; the four fire-activated 
roll-up doors (out of seven) that activated but did not close during the fire; the 
metal walls in the warehouse and west showroom that allowed heat from the fire to 
ignite items next to the walls; and the breaking of windows at the front of the 
store that supplied air to the fire.NIST’s team of experts traveled to Charleston 
to gather data within 36 hours of the Sofa Super Store fire. Using these data and 
other information collected in the following months (such as building design 
documents, records, plans, video and photographic data, radio transmissions, 
interviews with emergency responders, and informal discussions with store 
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employees), the NIST study team developed its computer model to 
>  simulate and analyze the characteristics of the fire, including fire spread, 
smoke movement, tenability, and the operation of active and passive fire protection 
systems.Based on their model and the data collected, the NIST researchers 
determined the following sequence of events on June 18, 2007, at the Sofa Super 
Store:The fire began in trash outside the loading dock and spread into the enclosed 
loading dock. The fire spread from the exterior to the interior of the loading 
dock, which was used for staging furniture for delivery and repair. The fire spread 
quickly within the loading dock and moved into both the retail showroom and 
warehouse spaces.During the early stages of this fire, the fire was unable to 
access enough air, a state that slowed its growth. However, the lack of sufficient 
air for complete combustion did result in large volumes of smoke and combustible 
gases flowing into the space below the roof and above the drop ceiling of the main 
retail showroom.The fire spread to the rear of the main showroom through the 
holding area and ignited additional fuel in the rear of the main showroom, at which 
time it became more visible to firefighters in the main showroom.The growth of the 
fire at the back of the main showroom was still slowed by the lack of air. As the 
fire burned in the rear of the main showroom, the fire pumped more hot unburned 
fuel into the smoke layer below the drop ceiling. The lack of air prevented the 
unburned fuel in the smoke layer from igniting.When the front windows were broken 
(approximately 24 minutes after firefighters arrived at the store), additional air 
flowed in the front windows, along the floor and to the rear of the showroom, and 
became available to the fire. The additional air allowed the burning rate of the 
fire to increase rapidly and ignite the layer of unburned fuel below the drop 
ceiling.The fire swept from the rear to the front of the main showroom extremely 
quickly, then into the west and east showrooms, trapping six firefighters in the 
main showroom and three firefighters in the west showroom.Furniture and merchandise 
in the showrooms and warehouse continued to burn for an additional 140 minutes 
before the fire was extinguished.The complete draft report is available online at 
http://www.nist.gov/el.NIST welcomes comments on the draft report and its 
recommendations. To be considered for the final report, comments must be received 
by noon EST on Dec. 2, 2010. Comments may be submitted via e-mail to 
firesafety@nist.gov; fax to (301) 975-4052; or mail to the attention of NIST 
Technical Study: Sofa Super 
>  Store, NIST, 100 Bureau Dr., Stop 8660, Gaithersburg, MD 20899-8660.Once the 
final report is published, NIST will work with the appropriate committees of the 
International Code Council (ICC) on using the study’s recommendations to improve 
provisions in model building and fire codes. NIST also will work with the major 
organizations representing state and local governments—including building and fire 
officials—and firefighters to encourage them to seriously consider its 
>  recommendations.NIST has more than 40 years of experience conducting building 
and fire safety studies and researching the aftermath of disasters and failures. By 
understanding the technical causes for such incidents and making the information 
available to the public, NIST scientists and engineers strive to improve the safety 
of buildings, their occupants and emergency responders. NIST’s technical building 
failure and fire studies 
>  do not 
>  address fault.As a non-regulatory agency of the U.S. Department of Commerce, 
NIST promotes U.S. innovation and industrial competitiveness by advancing 
measurement science, standards and technology in ways that enhance economic 
security and improve our quality of life.1The International Code Council (ICC) I-
Codes are used as models for building and fire regulations promulgated and enforced 
by U.S. state and local jurisdictions. Those jurisdictions have the option of 
incorporating some or all of the code’s provisions but generally adopt most 
provisions.The United States Fire Administration recommends everyone should have a 
comprehensive fire protection plan that includes smoke alarms, residential 
sprinklers, and practicing a home fire escape plan.Follow USFA updates 
onTwitterUpdate your subscriptions, modify your password or e-mail address, or stop 
subscriptions at any time on your Subscriber Preferences Page. You will need to use 
your e-mail address to log in. If you have questions or problems with the 
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subscription service, please contact support@govdelivery.com. This service is 
provided to you at no charge by the U.S. Fire Administration. Privacy Policy | 
GovDelivery is providing this information on behalf of U.S. Department of Homeland 
Security, and may not use the information for any other purposes.  
         
U.S. Fire Administration · U.S. Department of Homeland Security · Emmitsburg, MD 
21727 · (301) 447-1000 
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Comments on Draft Report-Technical Study of the Sofa Super Store Fire-
South Carolina, June 18, 2007  
Herdina, Susan [HERDINAS@charleston-sc.gov]  

Dear Sir or Madame, 
 
On behalf of Chief Carr, Fire Chief for the City of Charleston, attached are the 
comments of the City of Charleston on the Sofa Super Store Fire draft NIST 
report..  Earlier today, we sent these comments by fax.  We also are mailing an 
original to you. If you have any questions, please contact Chief Carr at 
843.720.1981 or me at 843.724.3730. 
 
Thank you,  
 
Susan Herdina 
Assistant Corporation Counsel 
City of Charleston   
 

Sent: Wednesday, December 01, 2010 5:50 PM 

To: investig  

Cc: Carr, Thomas  [CARRT@charleston-sc.gov]  

Attachments: DOC001.PDF  (83 KB )
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NISTSSS Study Comments  
capmora@aol.com [capmora@aol.com]  

 
Here are a few questions for Mr. Bryner in regards to the Charleston Study. 
  
I have just seen your news release briefing on the results of your study with great interest and am glad to hear of 
the recommendations you offer. Thank you for all the hard work you and your staff do to help us learn from 
tragedies such as Charleston. The report is excellent. I have some questions and comments in regards to the 
effects of ventilation holes made in the roof although you did state you were not going to get into the ventilation 
aspect of the fire.  
  
1. Did you happen to factor in any wind speed and direction when that verticle ventilation model was developed or 
did you assume wind was not a factor? 
2. If a model was developed for ventilation holes in the roof why was there not one done using an 11 mph wind 
from the South and also from the Southwest? 
3. It is interesting to note that looking at the "Oxygen levels at six points during the Charleston Fire" graph (7:13-
7:38pm), that it can be interpreted as an increase of fire caused by the introduction of air by the breaking of the 
windows on the Alpha Side but it can also easily be viewed as the effects of the wind driving or pushing the fire 
from the right rear area of the building toward the large vent point that was created following the breaking of the 
windows. This was not a simultaneous engulfing of all of the contents in the entire showrooms with fire such as a 
flashover but as noted by the District Chief who was one of the last to leave the building after the windows were 
broken - a wall of fire that was coming from the right rear of the building and venting first out of the west show 
room windows then the main show room window and then the east show room window- which is not what one of 
the steps in your sequence states.     
4. The report mentions that early on in the course of the incident the fire was unable to access enough air and did 
not spread. This makes sense. One observation and reason I would like to offer  is that it was due to the fact that 
the only air reaching that portion of the showroom was being provided by air that was entering the opened exterior 
door leading to the loading dock enclosure and the exhaust fan hole adjacent to the exterior door. However, that 
changed when a portion of the roof above the loading dock collapsed and fell unfortunately in a funnel shape to 
allow the Southwest winds to feed directly down into the the double doors and the opened overhead door leading 
to the back of the main show room (photo provided in Routely Report). This provided a greater volume of 
pressurized air to enter the showrooms but there was still no significant vent point, considering the size of the 
structure, for the wind, smoke and fire to find the path of least resistance. In the Routley report a fire company at 
the scene reported hearing an explosion and seeing a fire ball rise above the area of the loading dock. This could 
have been caused by the partial roof collapse over the enclosed loading dock. As you know roof and floor 
collapses when above a working fire often sound like explosions and will cause fireballs and will quickly spread 
fire and smoke throughout the interior of a structure. When the windows were then broken they represented a 
significant vent point and the path of least resistance for the fire to spread. Similar wind driven fires occurred in 
Salisbury, NC and in Phoenix, AZ. They also reported heavy black smoke right before heavy fire vented from the 
vent points created. This sequence could have also been possible in Charleston as suggested by the Routely 
Report (see page 87 last paragraph " All of the observations are consistent with smoke banking down into the 
main show room at approximately 19:22 hours. This suggests that the interstitial space above the ceiling had filled 
with smoke by that time and the smoke  began to bank down into the showroom. A rapid change in smoke 
conditions could have been caused by circumstances that allowed more air to reach the fire, such as a 
partial collapse of the loading dock roof." Also see last paragraph of page 88 " It is also possible that a rapid 
acceleration of the fire, caused by the igmition of fire gases and flammable vapors in the loading dock or a change 
in the air flow to the fire, could have pushed the fire through the double doors and overwhelmed the rear part of 
the west showroom. The rapid fire growth would have forced the firefighters to abandon their postions". 
  
I believe the wind hazard which is commonly overlooked by firefighters played a major role in this and many 
other fires as noted in your recent the PPV /high rise study that stated (paraphrased)wind speeds as low as 10 
mph can cause life threatening conditions on the interior of a structure. The Sofa Super Store was huge and 
configured such that it took some time for everything to unfortunately fall into place and vent as it did. 
  

Sent: Friday, December 03, 2010 4:48 AM 

To: investig  
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 One more factor could be considered for the list of 8 and that would be that a funnel shaped partial collapse of 
the loading dock roof allowed air from an 11 mph Southwest wind to drive the fire through the structure and out of 
the vent points created by the broken windows on the Alpha Side.  
  
Thank you for your time and work, 
William R. Mora, Captain, Ret. 
San Antonio Fire Department 
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