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Executive Summary
In the aftermath of recent disasters with major impacts on the built environment, the building and
emergency response communities are reassessing their resiliency and preparedness capabilities.
On December 16th, 2015, the Fire Protection Research Foundation (FPRF) convened a workshop
at NFPA headquarters to bring together leaders from NFPA Technical Committees, with a focus
on those related to emergency preparedness and resiliency, and those of our stakeholders who
own, manage, and insure facilities. The goal of this workshop was to review recent national and
international resiliency initiatives, including a recent guidance document developed by the
Foundation for technical committees, and to discuss the resource needs of the community. This
report presents an overview of the workshop presentations and findings.
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1) Background and Overview
In the aftermath of recent events with major impacts on the built environment, such as Hurricane
Sandy, the building and emergency response communities are reassessing their future
preparedness.
In 2014, NFPA’s Research Foundation initiated a project to identify those provisions in NFPA
codes and standards that embody the concepts of resiliency, compile available information to
serve as a technical reference for those documents, and provide guidance to NFPA Technical
Committees. In order to share the results of that project and learn about other emerging needs
of our stakeholders related to this topic, the Foundation convened a workshop at NFPA
headquarters on December 16th, 2015. Participants included leaders from NFPA Technical
Committees, with a focus on those related to emergency preparedness and resiliency, and those
of our stakeholders who own, manage, and insure facilities.
The workshop agenda (Table 1) began with an overview of some of the international initiatives
related to resiliency in the built environment. The afternoon began with a detailed presentation of
the results of the Research Foundation project on resiliency and NFPA codes and standards,
followed by an interactive discussion on how our codes and standards and other information
products can better meet the needs of our constituents for this important topic.
Table 1: Workshop Agenda
8:00 am
8:15 am
9:00 am
9:30 am
10:00 am
10:30 am
11:00 am

Welcome; Workshop Goals
NIST Activities – Resiliency Guides and Related Research
Northeastern University Center for Resilience Studies
Update
Virginia Tech Disaster Risk Reduction Program
Break
ISO 268/292 Resiliency Activities
NFPA 1600, 1616 – what’s new

12:00
Lunch
noon
12:30 pm New Resiliency Guide

Don Bliss, NFPA
Jason Averill, NIST
Steve Flynn, Northeastern
Fred Krimgold, VA Tech
Ken Willette, NFPA
Don Schmidt, Preparedness,
LLC
Dean Larson, Larson
Performance Consulting

Ken Dungan, Performance
Design Technologies, LLC

1:30 pm

Breakout Sessions

3:00 pm
3:45 pm
4:00 pm

Reports from Breakout Sessions
Concluding remarks; NFPA’s next steps
Adjourn

----- Page 1 of 49 -----

Don Bliss, NFPA

2) Presentations Overview
NIST Activities – Resiliency Guides and Related Research - Jason Averill, NIST presented
the activities underway in the Community Resilience Program at NIST. He highlighted the recently
published community resilience guide which assists communities to organize effectively to
address resilience risks, goals, and priorities. A companion Economic Decision Guide, to be
published in late 2015, provides a standard economic methodology for evaluating investment
decisions aimed to improve community resilience. Other initiatives include a community resilience
panel and plans to work with selected communities through the NIST Center of Excellence on this
topic, in collaboration with other federal agencies.
Northeastern University Center for Resilience Studies Update - Steve Flynn, Northeastern
University provided an overview of the concepts of resiliency using a private and public sector
case study from the Hurricane Sandy disaster. He presented a framework for prioritization of
facility resilience: Elemental capacity, Essential function, or. Full / Normal function and described
the five attributes of resilience, emphasizing the interdependence of infrastructure components.
He emphasized the need to develop the tools to quantify the economic impacts of disaster against
the costs of investment in resiliency to make the business case for these investments.
Virginia Tech Disaster Risk Reduction Program - Fred Krimgold, VA Tech. described
approaches to build resiliency in low and middle income countries using the experience gained in
the developed world. He described the learning process that has taken place in the U.S. where
codes and standards have evolved based on lessons learned from disasters and noted that a
basic infrastructure for participative code development and enforcement is needed to transfer this
approach to the developing world. He identified segmented opportunities for advancement in
resilience and described the various components of the infrastructure that is required.
ISO 268/292 Resiliency Activities - Ken Willette, NFPA provided an overview of ISO Technical
Committee 268 on Sustainable Development in Communities and the ISO standards for which it
has oversight. These include a standard for City Services and Quality of Life which includes the
development of indicators. NFPA serves as the US TAG secretariat for this TC. He also reviewed
ISO Standard 292 on security and resiliency.
NFPA 1600: “Standard on Disaster/Emergency Management & Business Continuity
Programs” - Don Schmidt, Preparedness, LLC and chair of NFPA 1600, prepared an overview
of this standard whose goal is to establish a common set of criteria for all hazards
disaster/emergency management and business continuity programs. He reviewed its coverage of
disaster prevention program management, risk assessment, prevention and mitigation strategies,
resource needs assessment, emergency operations and business continuity plans, crisis
communications, continuing education and testing, and program maintenance and improvement.
He noted that the standard has evolved considerably in its seven editions and highlighted recent
changes.
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NFPA 1616: Standard on Mass Evacuation, Sheltering, and Re-entry - Dean Larson, Larson
Performance Consulting described the origins of this new standard and its foundation on NFPA
1600. He reviewed the scope of the document and its content by chapter and noted that the
Committee had dealt with two major complex issues: people with disabilities and animals. He
reviewed the comprehensive annexes to the standard which include a self-assessment checklist,
guidance on risk management, and an evaluation of evacuation, mass sheltering and re-entry
requirements, animals, people with disabilities, mandatory Evacuation, Emergency
Communication: Public Alerts and Warnings, Social Media Support, Just-in-Time Training
Support, and Evacuation, Sheltering and Re-entry Data Interoperability.
Resiliency Guide for NFPA Technical Committees – Ken Dungan, Performance Design
Technologies presented an overview of the newly released NFPA Guide. The Guide sets the
framework through a review of current national initiatives and a comprehensive discussion of the
five pillars of resiliency: Prevention, Protection, Mitigation, Response and Recovery. He reviewed
the range of disasters that may be addressed by NFPA standards and gave examples of the types
of strategies that might be implemented over the timeline of a disaster. He reviewed the types of
features and provisions in NFPA standards today that address resiliency, providing several
examples, and identified some gaps in approach, including addressing adaptability and recovery.
He then provided an overview of the process described in the guide with a focus on risk
assessment and metrics.
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3) Discussion on Needs – Summary from Breakout
Sessions
Resources for Technical Committees
Participants in the workshop identified other resources that would be useful in assisting NFPA
technical committees as they address resiliency in their documents: a primer with standard
definitions, approaches, importance factors, templates; a PowerPoint presentation available for
committee meetings; guidance through the Manual of Style; and a platform for sharing ideas
between committees especially where there are interdependencies. In addition participants noted
that the NFPA 1600 document and its technical committee have a wealth of information and
expertise in this area that may be of value to other committees. Finally, participants recommended
that the NFPA Standards Council be approached to provide overall direction on the degree to
which committees should implement these concepts, with a particular reference to addressing
more than fire as an initiating event, need for task groups, etc.
Community Resources
Participants in the workshop also identified other tools beyond standards which would assist
communities in enhancing disaster resiliency. First among them was the recommendation that
NFPA develop a resource platform for stakeholders, NGO’s etc., specifically the NFPA Xchange
platform. This platform could include resources from NFPA and other organizations as available
through links and serve as a tool for information sharing. The following were suggested resources
of value to the community:
o Economic cost/benefit tools to help provide further justification for resiliency
o Comprehensive collection of risk assessment methods
o Data tools
o Guidance document on performance levels – cost/benefit
o Apps with checklists for communities - E-forms, self-assessment checklists with
hyperlinks to additional information
o Self - accreditation tools – methodology and metrics
o Case studies, examples on resiliency successes and failures for education and
persuasion
o Existing building assessment checklists
What else should NFPA be doing?
Public Education and Advocacy
Participants recommended that NFPA consider integrating the concepts of resiliency in public
education and advocacy messaging. The Firewise program was cited as an existing example
which could be extended to other disaster prevention. It was noted that public education related
to post-event behaviors is a community need.
Collaboration/Integration with Work of Others
Resiliency and emergency preparedness are currently the subject of many organization’s
activities, including those of NIST, DHS, and the World Bank as presented at this workshop.
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Participants stressed the need to work collaboratively with these organizations and others (for
example, the Earthquake Engineering Research Institute, the National Academy of Sciences, the
U.S. Army Corps of Engineers, etc.) to leverage resources. Since resiliency crosses the scope of
other standards developers as well, continued outreach and collaboration with these groups is
also essential. NFPA stakeholders are important constituents in the global resiliency discussion.
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4) Summary Observations
Disaster resilience is of increasing importance in the built environment. There are several national
and international initiatives underway to support communities in enhancing various aspects of
their resilience; this workshop presented several global and national initiatives, including NFPA’s
recent development of a guide for technical committees on the subject. The workshop identified
more that can be done for committees to further implement resiliency concepts in NFPA codes
and standards, and other resources that may be of value to communities as they implement these
concepts locally. NFPA can serve as a bridge between our stakeholders and other resiliency
initiatives to share information and best practices.
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Annex A: Workshop Participants and Attendees
The following were the workshop presenters on “Resiliency and Emergency Preparedness
Workshop”, held in NFPA Headquarters, Quincy, MA on 16th December 2015.

Jason Averill, National Institute of Standards and Technology
Don Bliss, NFPA
Ken Dungan, Performance Design Technologies
Stephen Flynn, Northeastern University
Fred Krimgold, Virginia Polytechnic Institute and State University
Dean R. Larson, Larson Performance Consulting
Don Schmidt, Preparedness, LLC
Ken Willette, NFPA

The following were the full list of workshop attendees on “Resiliency and Emergency
Preparedness Workshop”, held in NFPA Headquarters, Quincy, MA on 16th December 2015.

Speakers
Jason Averill, National Institute of Standards and Technology
Don Bliss, NFPA
Ken Dungan, Performance Design Technologies
Stephen Flynn, Northeastern University
Fred Krimgold, Virginia Polytechnic Institute and State University
Dean R. Larson, Larson Performance Consulting
Don Schmidt, Preparedness, LLC
Ken Willette, NFPA
TC on Pre-Incident Planning
Michael E. Carsillo, Stuart Fire Rescue
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TC on Emergency Management and Business Continuity
Kenneth Katz, Travelers Insurance Company
Melvyn Musson, Edward Jones Company
Bobby Williams, Fidelity Investments
TC on Mass Evacuation and Sheltering
Breanna L. Medina, City of Rancho Cucamonga
Jim Reidy, San Antonio Fire Department
NFPA Technical Committee Members/Chairs
William Connell, PB Americas, Inc, TC on Road Tunnels and Highways, NFPA 502
David Hood, RPA, Inc, TC on Health Care Occupancies, NFPA 101/NFPA 5000
Jay Jablonski, HSB PLC, TC on Liquified Natural Gas, NFPA 59A
Brian Meacham, WPI, TC on Fire Risk Assessment Methods
Donald C. Moeller, The Fire Consultants, Inc., TC on Cultural Resources, NFPA 909
Wayne D. Moore, JensenHughes, Inc., CC Signaling Systems, NFPA 72
Gregory G. Noll, Hildebrand & Noll Associates Inc., TC on Hazardous Materials Response
Personnel, NFPA 472
Edward P. Plaugher, International Association of Fire Chiefs, TC on Data Exchange for the
Fire Service, NFPA 950
Kenneth W. Richards, Jr., Old Mystic Fire Department, TC on Fire Service Training, NFPA
1401
Rick L. Swan, IAFF Local 2881/CDF Fire Fighters, TC on Wildland and Rural Fire Protection,
NFPA 1977
Jeffrey S. Tubbs, Arup, Inc., TC on Assembly Occupancies, NFPA 101/NFPA 5000
Property Insurance Research Group
Jason Gamache, Liberty Mutual
Mike Spaziani, FM Global
Mike Widdekind, Zurich Services Corporation
Chris Wieczorek, FM Global
Pete Willse, XL GAPS
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Research Foundation Project Panel on Resiliency and NFPA Codes and Standards
Peter Boynton, Northeastern University
Allan Coutts, URS Safety Management Solutions LLC
Nancy McNabb, NIST
Bob Upson, National Fire Sprinkler Association
NFPA Staff
Kathleen Almand
Bob Benedetti
Kristin Bigda
Lauren D’Angelo
Allan Fraser
Jonathan Hart
Meghan Housewright
Susan McArdle
Tom McGowan
Janna Shapiro
Khela Thorne
Sreenivasan Ranganathan
Ken Richie
Debra Rose
Kittricc Rosser
Tracy Vecchiarelli
Jacqueline Wilmot
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Annex B: Workshop PowerPoint Slides
NIST Activities – Resiliency Guides and Related Research - Jason Averill, NIST
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Northeastern University Center for Resilience Studies Update - Steve Flynn,
Northeastern University
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Virginia Tech Disaster Risk Reduction Program - Fred Krimgold, VA Tech
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ISO 268/292 Resiliency Activities - Ken Willette, NFPA
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NFPA 1600, 1616 – what’s new?
NFPA 1600: “Standard on Disaster/Emergency Management & Business Continuity
Programs” - Don Schmidt, Preparedness, LLC
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NFPA 1616: Standard ON Mass Evacuation, Sheltering, and Re-entry - Dean Larson,
Larson Performance Consulting
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NFPA Committee Guide on Resiliency - Ken Dungan, Performance Design
Technologies, LLC
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Annex C: Breakout Session
The following were the notes from the Breakout sessions on “Resiliency and Emergency
Preparedness Workshop”, held at NFPA Headquarters, Quincy, MA on 16th December 2015.

Blue Group:
 What additional tools would be helpful for NFPA technical committees as they
consider incorporating resiliency concepts into their documents?
o Primer on resiliency for each committee
 Presentation at a committee meeting (brief, 15 min)
 Have multiple levels over time
o Platform for sharing ideas between committees especially where there are
interdependencies
o Include a clear working definition of resiliency in each standard that cannot be
modified by individual committees
o Include a standardized approach in chapter 1 - defining why
o Consider using NFPA 1600 management systems approach as a model
o Recommend that the committees use a metric of time for the choreography of
critical interdependencies between requirements in different standards
 Recovery time objectives
o Guidance on understanding and defining what are considered critical functions
and incorporating importance factors/priorities for each
o Provide opportunities to use the expertise of the NFPA 1600 membership
o Recommend formation of a Task Group to focus on resiliency
o Develop a template for defining the components of resiliency
 What tools and resources might NFPA develop to assist you as you address resiliency
issues back at the ranch – training, guides, qualifications/certifications, mobile tools,
checklists, references materials etc.?
o Tools to simply the use and implementation of existing standards, make them
more consistent in format for ease of application
o Economic cost benefit tools to help provide further justification for resiliency
 ASTM standards for economic analysis
o Public education campaign for helping people understand their individual
role/responsibility in resiliency
 Stop, drop, roll “& get up” campaign for resiliency
o Develop resiliency tools and education for non-profits that are essential for
recovery efforts (similar tools/resources for tribal nations).
o Resource platform for stakeholders
 NIST Resilience Knowledgebase
o Create an Xchange page to continue the current discussions
o Tools for data
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 Tools for mining and collecting data
 Tools to resolve inconsistency in data, data formats, gaps
 Identify proxies for data
What else do you think NFPA should be doing to further resilient communities? Who
should we be interacting with, what programs might we undertake?
o Apply the “firewise” approach to resiliency
o Develop case studies on social costs of disasters
o Ask the TC where they think they are on the topic
Work with other standards developers for build environment – gap analysis

Green Group:
o Website with one pagers (brief) attention grabbing, educational and validating
o App for 1600
o Provide case studies, examples on resiliency successes and failures for
education and persuasion. More picture would be better
o Stats for the users of standards
o Short, medium and long term
o Philosophy shift
o Identify documents which need a wider than fire scope
o Develop a cross walk between, resiliency frameworks and NFPA docs
o Helping Building owners/communities
o Identify resources for statistical data related to events
o Develop case studies to help guide (gather, disseminate)…different time
ranges
o Scoping from standard council. More guidance.
o Gap analysis/cross walk using NIST/others
o Resiliency frame works to NFPA standards
o Existing building checklist
o One stop web shop to explain, validate and educate on different hazards (IBC)
o Provide case studies to policy makers
o Corps of engineers and others for two way information exchange
o Socializing NFPA resiliency priorities
o Data needed – statistical, Start case studies and follow with figures for short,
long and medium terms
o Educate leaders
o Interacting with the corps
o Direction from standards council – addressing more than fire as an initiating
event, but healthcare
o Being cognizant of skills
Red Group:
 What additional tools would be helpful for NFPA technical committees as they
consider incorporating resiliency concepts into their documents?
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o
o
o

o

o

o

o

o


Five minute summary for TC meeting presentation
Electronic distribution of guide to TCs
Table of NFPA standards and resources that aligns resiliency continuum
 Shared content/subject matter
 Scope overlap/Sharing of content
Data centers – levels of protection, Economic, Electric
 Why? FPRF identifying measures to enhance resiliency above
mandatory requirements – NFPA and others
 Perception of Minimum = Maximum
TC task groups for resiliency every cycle
 Initiated at standards council
 Continued at TC level
 Pushed back up – Communicate both ways
Comprehensive collection of risk assessment methods
 Tools to TC and user
 More TC work on how to do risk assessment methods
Over dependency on technology
 More education needed methodology
 Defining of process
TC oversight

Tools and resources at home – outside of TCs
o Resiliency library housed by NFPA
o Educational message to public
 One voice consistency
 Educating users
 Web-based power point of resiliency basics Ex. Smokey the bear
o Selling Resiliency like
 Market resiliency concepts
 Outreach to – variety of stakeholders with acknowledgement of
regulations
o Guidance document on performance levels – cost/benefit
o Apps with checklists for communities, E-forms, self-assessment checklists with
hyperlinks to additional information
o Push tools out training agencies (Fire, EM, CCM etc.) & states
o Tools for encouraging current edition use
 Identifying resiliency components and pertinent updates/changes
o Filter for new information
o Taxonomy and tagging – searchable
 History of requirements including substantiation, timeline, linked section
– easy to find
o Verify resiliency through
 Manual of style
 Equivalency statement
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 Vertical rule
o Metrics, tool and self-accreditation
o All hazards IM – All hazards risk assess, what can we steal?
What else do you think NFPA should be doing to further resilient communities? Who
should we be interacting with, what programs might we undertake?
o Global outreach for life safety as benchmark
 Need life safety to get to resiliency
o More robust requirements (minimums) for vulnerable systems, areas,
communities and promoted to TCs
o Required risk assessment for buildings, systems etc. by occupancy in order to
determine resiliency needs, chosen program objectives, and regulations for all
hazards approach
o NFPA as a strong advocate for post event fire, and potential cascading
situations – Ex. Sandy, Katrina, Fukushima
o Collaborate/learning from Earthquake engineering research institute, National
academy of science etc.
o Resiliency for Overseas Military bases and others
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