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Introduction to the Foundation
– Independent charitable organization conducting research
• Formed by the National Fire Protection Association (NFPA) in 1982
• Focus on facilitating credible research and disseminating results
• Research funds come primarily from (1) private and public sector
consortia; (2) grants and government sources; and (3) other sources

– Foundation serves as the research affiliate for NFPA
• Foundation Mission: Plan, manage and communicate
research in support of the NFPA mission
• NFPA Mission: Make the world safer from
fire and related hazards

Project Overview
• National Institute of Standards and
Technology (NIST) wanted to develop a
methodology to evaluate the impact of
recommendations from National Construction
Safety Team (NCST) investigation reports
• The goal of this project was to develop a
systematic method to evaluate the impact of
NCST recommendations using The Station
incident as a pilot study.

Recommendations Overview
• 10 recommendations from The Station report can be
assigned to two groups
• A. Legislation/Adoption/Enforcement (includes
Report Recommendations 1-5 & 7):
recommendations for changes in the rules and
practices that define local environments and fire
department effectiveness; and
• B. Research (includes Report Recommendations 6 &
8-10): recommendations for research on fire-related
phenomena and mitigation methods that will lead to
recommendations for changes in rules.

General Methodology
1. Evaluate changes to model codes and standards
after the incident
2. Evaluation of changes to local rules and practices
to determine impact of Group A
(legislative/adoption/enforcement)
recommendations
– Completed through a survey of fire departments

3. Examination of published and on-going research to
evaluate impact of Group B (research)
recommendations
– Completed through a literature review

NCST Recommendations
Recommendation 2. Sprinklers: NIST
recommends that model codes require sprinkler
systems according to NFPA 13 (Standard for the
Installation of Sprinkler Systems) and that state
and local authorities adopt and aggressively
enforce this provision:
a) for all new nightclubs regardless of size, and
b) for existing nightclubs with an occupancy limit
greater than 100 people.

Changes to Model Codes –
Sprinklers in Nightclubs
• 2006 versions of NFPA model codes changed
requirements to match NCST
recommendations:
– Requirement for sprinklers to be installed in all
new nightclub-type occupancies (bars, dance
halls, discotheques, nightclubs, and assembly
occupancies with festival seating).
– Requirement for sprinklers to be installed in
existing nightclub-like assemblies with occupant
loads greater than 100.

Changes to Model Codes –
Sprinklers in Nightclubs
• The 2006 editions of the IBC and IFC changed the
requirements for sprinklers for new Group A-2
occupancies (which include assembly occupancies
intended for food and/or drink consumption).
• Sprinklers are required where one of the following
conditions exist:
– The fire area exceeds 5,000 square feet
– The fire area has an occupant load of 100 or more
– The fire area is located on a floor other than the level of
exit discharge

Changes to Model Codes –
Sprinklers in Nightclubs
The IBC covers existing structures in Chapter 34,
which details the requirements for alteration,
repair, addition, and change of occupancy of
existing structures. The evaluation process used
in Chapter 34 is based on the requirements for
new construction for all categories (including
presence of automatic sprinklers).

Adoption and Enforcement Survey
• Survey implemented to evaluate the impact of
this and other recommendations related to
legislation gathered information relating to:
– Adoption of requirements
– Compliance with requirements
– Timing of changes in requirements (in order to
relate back to NIST recommendations)

Sprinklers in Nightclubs – Survey
Questions
1. Are sprinklers required in nightclubs in your
community?
– If yes, did your sprinkler requirements change after The
Station nightclub fire in 2003?

2. Do you conduct inspections just to check
compliance with sprinkler requirements?
3. How many nightclubs do you think are in
compliance with your sprinkler requirements?

Sprinklers in Nightclubs – Survey
Results
• 80% of communities with at least 50,000
population have sprinkler requirements in
place that are consistent with the NIST
recommendations for existing nightclubs. It is
likely that 90+% have sprinkler requirements
in place that are consistent with the NIST
recommendations for newly constructed
nightclubs.

Sprinklers in Nightclubs – Survey
Results
• 81% of communities with at least 50,000
population estimate that All (51%) or Most
(30%) nightclubs are in compliance with their
local requirements.
• Half of communities with at least 50,000
population and with sprinkler requirements
report that their requirements changed after
2003, the year of The Station nightclub fire.

NCST Recommendations
Recommendation 1. Model Code Adoption and Enforcement: NIST
recommends that all state and local jurisdictions:
a) adopt a building and fire code covering nightclubs based on one of the
national model codes (as a minimum requirement) and update local codes as
the model codes are revised;
b) implement aggressive and effective fire inspection and enforcement
programs that address: (i) all aspects of those codes; (ii) documentation of
building permits and alterations; (iii) means of egress inspection and record
keeping; (iv) frequency and rigor of fire inspections, including follow-up and
auditing procedures; and (v) guidelines on recourse available to the inspector
for identified deviations from code provisions; and
c) ensure that enough fire inspectors and building plan examiners are on staff
to do the job and that they are professionally qualified to a national standard
such as NFPA 1031 (Professional Qualifications for Fire Inspector and Plan
Examiner).

Model Code Adoption and
Enforcement – Survey Questions
1. How many nightclubs are in your
community?
2. What code applies to newly constructed
nightclubs in your community?
3. What code applies to existing nightclubs in
your community?
4. Are there any local amendments or other
requirements applicable to nightclubs?
5. How are inspections used for enforcement?

Model Code Adoption and
Enforcement – Survey Findings
• 90+% of departments have local codes based
on national model codes for both new and
existing nightclubs
• Up to 12% of departments fall short of
recommendation for newly constructed
nightclubs because they are using an older
edition of the code, dating from a time before
restrictions based on analysis of The Station
Nightclub fire became part of the code.

Model Code Adoption and
Enforcement – Survey Findings
• A large share of departments appear to fall
short of recommendation for existing
nightclubs because they adopt the IFC which
had not adopted the recommended sprinkler
requirements for existing nightclubs.
• 100% of departments report having some
inspections for newly constructed and/or
existing nightclubs

General Recommendations to NIST
• Evaluation of this type needs to be performed
more than once
• Evaluation likely to be more expensive and
difficult in smaller communities, but they are
of interest
• Suggest to set an evaluation plan separately
for large communities (at least 50,000), midsize communities (10,000 to 50,000), and
smaller communities (under 10,000)

Fires in Eating or Drinking
Establishments in U.S.

AES Presence in Eating or Drinking
Establishments in U.S.
• From John Hall’s 2013 report “U.S. Experience
with Sprinklers”, the number of structure fires
in eating or drinking establishments with any
automatic extinguishing equipment present:
– 1980-1984: 16%
– 1994-1998: 29%
– 2007-2011: 63%

Sprinkler Impact on Fire Deaths in
U.S.
• Estimated reduction in civilian deaths per
thousand fires associated with wet pipe
sprinklers in public assembly (source: NFPA):
– Remained steady at a 100% reduction between
unprotected properties to sprinkler protected
properties from 1989 to present – i.e. no one has
died in a sprinkler protected public assembly
occupancy in the U.S. in this time period

Sprinkler Impact on Property
Damage in U.S.
• Estimated reduction in average property
damage per fire associated with wet pipe
sprinklers in eating or drinking establishments
(source: NFPA):
– 1989-1998: 66% lower
– 2002-2004: 59% lower
– 2003-2007: 71% lower
– 2007-2011: 75% lower
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