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IT’S A BIG WORLD. LET’S PROTECT IT TOGETHER.®

Tackling the Construction Fires 
Crisis (NFPA 241- 51B)

Chicago Build Expo – October 23, 2024

Robert Duval – Regional Director – Fire investigator – Northeast Region
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Agenda

• Background on construction fires.

• NFPA 241

• NFPA 51B
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Construction Fire Background
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• Incomplete/inactive fire 

protection systems

• Incomplete passive fire 

protection

• Different fire load

• Construction activities

Why are buildings under 

construction vulnerable?



NFPA.ORG  |  © National Fire Protection Association.  All rights reserved. 5

The NFPA Fire & Life Safety Ecosystem

www.nfpa.org/ecosystem
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Current Events: Construction Fires
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Fires in Structures Under Construction by Use
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Boston (South Station Hi-Rise Construction Site)
April 9, 2024

Fire reported at construction site above 
South Station, work halted for safety 

review
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Istanbul Nightclub – April 1, 2024 

• 29 Killed in Fire at Istanbul Nightclub

• The fire took place at Masquerade, a popular club that was closed to the 

public and undergoing renovations. Six people were arrested.
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Prescott Valley, AZ 

April 1, 2024 - $60million Damage
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Fire breaks out at Swedish amusement park 
under construction, man missing

11

GOTHENBURG, Sweden, Feb 12 (Reuters) - A powerful fire broke out at an amusement park in 
the western Swedish city of Gothenburg on Monday, engulfing outdoor water slides and 
related facilities that were under construction, eyewitnesses and rescue services said.
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Apartment Building – Aurora, CO

• January 14, 2024

• $150M East Colfax Apartment

• Largest fire in departments 

history

• 5 Days/50 FD companies to 

extinguish

• Not related to similar fire 2 

days prior
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Apartment Building- Las Vegas, NV

• June 20, 2023.

• $90M project 75% 

complete, only one 

structure saved.

• Cause under investigation.

• Fire crews on site for days 

to maintain coverage at the 

site.
Photo Credit: Michael Bell
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Apartment Building- Charlotte, NC

• May 19, 2023.

• Two deaths, several 

rescues.

• Cause under investigation, 

may have been related to a 

spray-foam insulation 

trailer.

• Project future remains 

unclear.

Photo Credit: Charlotte Fire Department
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South Park After Action Report – October 2024

• Implement more command field technicians and conduct more 

training for the technicians who are responsible for managing 

communications and aiding firefighters.

• Staff the field communications unit

• Increase survival training

• Increased Staffing in Fire Inspections/Construction Project Reviews

• Fire Code Updates (by January 2025) – 241/FPPM requirements 
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High-Rise Building- Hong Kong

• March 2, 2023.

• 42 story tower fire.

• 2 people injured

• Fire started near 

top and spread 

down the building.

Photo Credit: Tyrone Siu/Reuters 
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Apartment Building- Seattle, Washington

• April 9, 2021

• 2nd fire in less than a week

• Suspected arson

• Original fire caused $3 

million in damage

• This fire caused an 

additional $4000 in damage

Photo Credit: Komo News 



NFPA.ORG  |  © National Fire Protection Association.  All rights reserved. 19

Warehouse Fire- Brownsburg, IN

• March 18, 2022.

• Lack of hydrants.

• Cause may have been 

hotwork on roof.

• Fire contained to 

construction materials.

Photo Credit: Chris Anderson
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Historic Fire- Notre Dame Cathedral

• April 15, 2019.

• Approximately 850-year-

old building.

• Sections of the cathedral 

were undergoing 

renovation.

• Multiple fire causes have 

been suggested. Photo Credit: Bertrand Guay/Agence 

France-Presse — Getty Images
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June 28,2017 – Boston, MA

21

Loss - <$45million     Sprinklers/Alarms – No yet in Service

Cause – Exhaust Stack for Generator One Hour Delay in Reporting Fire
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Boston, MA  July 28, 2017
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Cambridge, MA December 3, 2016

• Fire Began in Recycling Bins on a 

Construction/Renovation Site

• Cause – Careless Disposal of 

Smoking Materials by Contractor

• 18 Buildings Destroyed/Damaged

• 100 Residents Displaced

• 10-Alarms 



Fire Fighter Fatalities in Buildings 

Under Construction, Renovation or 

Demolition
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August 18, 2007 – NY City

2 FF Killed   Building Damaged in 9-11 Attacks being Demolished

Cause: Discarded Smoking Materials
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Apartment Building- Buffalo, NY

• March 1, 2023.

• Firefighter LODD.

• Cause under investigation.

• Fire caused $2.6 million in 

damage.

• https://www.wsaz.com/vide

o/2023/03/01/firefighter-

killed-massive-4-alarm-fire-

downtown-buffalo/ Photo Credit: WIVB News 

https://www.wsaz.com/video/2023/03/01/firefighter-killed-massive-4-alarm-fire-downtown-buffalo/
https://www.wsaz.com/video/2023/03/01/firefighter-killed-massive-4-alarm-fire-downtown-buffalo/
https://www.wsaz.com/video/2023/03/01/firefighter-killed-massive-4-alarm-fire-downtown-buffalo/
https://www.wsaz.com/video/2023/03/01/firefighter-killed-massive-4-alarm-fire-downtown-buffalo/
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LODD Audio – Buffalo  March1, 2023
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March 26, 2014 – Boston, MA

28

2 FF Killed  Cause: Hot Work Being Conducted Outside
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The Numbers: Data on Construction Fires

www.nfpa.org/constructionfiresafety

http://www.nfpa.org/constructionfiresafety
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The Numbers: Data on Construction Fires
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Fires in Structures Under Construction by Cause
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Fires by Month and Time of Day
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Factors Contributing to Ignition
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NFPA 241: Through the Years
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The Causes Haven’t Changed Significantly!

• 1933 In New York City      Today

• Salamanders   37 26.8%-------------- 31% 

• Gas explosions     2   1.4%

• Spontaneous ignition    1   0.7% 

• Acetylene torch   25 18.1%---------------28%

• Electrical      6   4.3%---------------13%

• Tar or pitch kettle     6   4.3%

• Forge       2   1.2 %  Not Used today

• Smoking    10        7.2%--------------11%

• Hot rivets    10   7.2%  Not Used today 

• Miscellaneous known causes   8   5.8%

• Unknown    31 22.4%---------------28%

• Total:            138    100%

nfpa.org 36
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NFPA 241-1933 (12 pages, no references) NFPA 241-2013 (21 pages, 19 mandatory references)

Scope.no references Chapter 1 Administration (A.1.1, A.1.3.1, A.1.3.2)

Scaffolding. 8.2 Scaffolding, Shoring, and Forms. (A.8.2, A.8.2.5)

Flameproofed Wood. 8.7 Fire Protection During Construction

Wooden Forms. 8.2 Scaffolding, Shoring, and Forms.

Wind Breakers. 4.3 Temporary Enclosures.

Salamanders and Heaters. 5.2 & 10.3 Temporary Heating Equipment.

Tarpaulins. 4.3 Temporary Enclosures.

Fusion Welding and Cutting Processes. 5.1 Hot Work

Gasoline and Other Volatiles. 5.5 Flammable and Combustible Liquids and Flammable Gases

Smoking in Hazardous Locations. 5.3 Smoking

Tar Kettles. 9.2 Asphalt and Tar Kettles.

Hoists. 7.5.7 Hoists and Elevators. 

Hoisting Machinery. 7.5.7 Hoists and Elevators. 

Elevators. 7.5.7 Hoists and Elevators. 

Stairs. 7.2.5 Site Security

Fireproofing. 8.7 Fire Protection During Construction

Storage of Materials. 8.3 Construction Material and Equipment Storage

Workmen's Shanties. 4.2 Temporary Offices and Sheds.

Standpipes 7.6 Standpipes

First Aid Fire Appliances. 7.7 *  First-Aid Fire-Fighting Equipment.

Access to Fire Extinguishing Equipment. 7.7.6 *

Heating Apparatus. 8.4 Permanent Heating Equipment

Electrical Equipment. 11.4 Electrical

Watch Service. 7.2.5 Site Security

Disposal of Waste. 5.4 Waste Disposal

Fire Warden. 7.1 Fire Safety Program.

Demolition or Extensive Alterations. Chapter 10 Safeguarding Demolition Operations 

nfpa.org 37

https://codesonline.nfpa.org/code/12fd92ff-c74a-4a36-8150-05dae044173c/8658622d-84ae-40a4-aee0-9ad411f25473/np_916c68cb-b89f-11e5-8b6e-8f2f5dd9bf97.html#ID002410000489
https://codesonline.nfpa.org/code/12fd92ff-c74a-4a36-8150-05dae044173c/8658622d-84ae-40a4-aee0-9ad411f25473/np_91662739-b89f-11e5-8b6e-8f2f5dd9bf97.html#ID002410000491
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Reorganization

38
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NFPA 241: Fire Prevention Program Manager 

(Partial List)

39

– Owner must designate

– Authority to enforce the fire prevention program

– Must have knowledge of standards

– Responsible for guard service

– Provides training on protection equipment

– Must conduct daily inspections

– Ensures presence/adequacy of devices

– Authorizes impairments

– Responsible for the development of pre-incident plan
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NFPA 241: Fire Prevention Program

40

4.2.1

An overall project-specific Fire Prevention Program shall be 

developed.
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NFPA 241: Fire Prevention Program

41

– Pre incident plan

– Emergency contacts

– Site emergency communication procedures

– Site personnel

– Signage

– Hot work operations

– Fire protection systems

– Emergency incident location
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NFPA 241: Fire Prevention Program

42

– Good housekeeping

– Waste disposal

– Security

– Special hazards

– Protection of existing structures

– Documentation

– Life safety plan

– Temporary utilities
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NFPA 241: Fire Prevention Program

43

The Fire Prevention Program can also include other items:

4.3.2.2* 

Measures used to place permanent fire protection systems temporarily in service during construction shall be as 

follows:

(1) In conformance with the Fire Prevention Program

(2) Evaluated based on the type and status of the system

(3) Evaluated based on the conditions of the building construction
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NFPA 241: Enforcement

44

The AHJ has a critical role in ensuring safety on a construction site.

1.6 Enforcement.

1.6.1 

This standard shall be administered and enforced by the authority having jurisdiction (AHJ) designated by the 

governing authority.

1.6.2 

The AHJ shall determine whether the provisions of this standard have been met.

1.6.3* 

The AHJ shall be permitted to accept partial requirements of this standard.
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NFPA® Resources: Fire Safety on Construction Sites 

• Research papers, video and fact sheets - nfpa.org/ConstructionFireSafety

• Training courses -

• Fire Prevention Program Manager Training

•nfpa.org/FPPMDemo

• Construction Site Fire Safety Fundamentals Training

• nfpa.org/ConstructionSafetyFundamentalsDemo

• NFPA 51B, Hot Work Safety

• nfpa.org/HotWorkDemo

• NFPA 241, Safeguarding Construction, Alteration and Demolition Operations

• NFPA 70E®, Standard for Electrical Safety in the Workplace®

• Curso En Línea para el Certificado de Seguridad de Trabajos en Caliente

Need team training, or to secure 

digital team access to codes and 

standards?

Contact an NFPA representative by

visiting nfpa.org/BusinessSolutions

or scan:

Thank you for your participation in today's webinar. NFPA® is here to help you with 

this important topic.  Just a few of the resources available to you include:

http://www.nfpa.org/ConstructionFireSafety
http://www.nfpa.org/FPPMDemo
http://www.nfpa.org/ConstructionSafetyFundamentalsDemo
http://www.nfpa.org/HotWorkDemo
http://www.nfpa.org/BusinessSolutions
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Training- Fundamentals
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Training- FPPM
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Training- FPPM
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Learning Objectives

• Understand the organization of NFPA 241

• Understand the role of the Fire Prevention Program 

    Manager (FPPM) and the Fire Safety Plan

• Practice developing a mock Fire Safety 

    Program

49



New Challenges on Construction Sites 

50



Tool Battery and Charging



Electric Equipment and Charging



Electric Transportation Storage



ESS



Use of Spaces
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NFPA 51B

56
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NFPA 51B Standard for Fire Prevention During 

Welding, Cutting, and Other Hot Work is 

required by reference, and therefore, compliance 

is not optional

• OSHA references NFPA 51B in 29 CFR 1919 Subpart Q

• NFPA 1, Fire Code, requires compliance with NFPA 51B in 

Chapter 41.

57
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Hot Work Ordinance: Boston, MA

• Boston, MA required AHJ permits for hot work

• March 26, 2014 fire caused by unpermitted hot work

• Took the lives of Lieutenant Ed Walsh and Fire Fighter 

Michael Kennedy
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Hot Work Ordinance: Boston, MA

• June 2016: Boston City Council passed an ordinance 

amending the Boston Fire Prevention Code requiring that, 

effective January 1, 2017, all persons engaged in hot work 

operations must obtain a Hot Work Safety Certificate

• September 2016: Hot Work Safety Train-the-Trainer began

• January 1, 2017: Effective date
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Hot Work Ordinance: Boston, MA

• Hot work shall comply with NFPA 51B and 527 CMR 1.00 

Massachusetts Comprehensive Fire Safety Code, Chapter 41

• Revised definition for hot work

• Requires permit from the fire department to install, operate, or 

maintain any system for welding or cutting, generate acetylene, or 

store calcium carbide or any of the gasses used in welding, cutting, 

and heat-treating

• Applicant needs NFPA Hot Work Safety Certification or equivalent, 

as well as anyone performing hot work or serving as a fire watch
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Basis for Hot Work Safety

– Move hot work to location free from combustibles and away from 

hazardous areas

– Move combustibles a safe distance from the work or properly 

shield against ignition if the work cannot be moved

– Schedule welding and cutting so that materials are not exposed 

during welding and cutting operations

66

• Apply one or more of the following steps to ensure hot 

work safety:



NFPA.ORG  |  © National Fire Protection Association.  All rights reserved.

NFPA Hot Work Safety Course

3-Step Approach to Hot Work Safety

• Recognition – hazard identification

– Determine type of hot work, including alternative methods to 

hot work

– Determine fuel sources

• Evaluation – assess degree of hazards

– Visual inspection of hot work location

• Control – minimize or eliminate hazards

– Safety Team and Permit, ventilation, isolation of fuel and 

ignition sources, training, PPE

67
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Recognition 
What is Hot Work?

Activities involving:

• Flame 

• Spark production

• Heat

68
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Recognition - Typical Hot Work

• Welding

• Cutting

• Grinding

• Soldering

• Brazing

• Heat Treating

• Hot riveting

• Thawing pipe

69

• Drilling and tapping

• Powder-driven fasteners

• Torch-applied roofing 

(see NFPA 241) 

including tar kettles, 

melters, hock heaters

• Similar applications that 

produce or use spark, 

flame or heat
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Recognition

Components of Fire

• Oxygen

• Fuel

• Ignition (usually the type of hot work)

70

      FUEL            OXYGEN

                               

                     IGNITION SOURCE
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Recognition

Fuel Sources

• Flammable or combustible liquids

• Combustible dusts 

• Fuels and lubricants

• Paints or coatings

• Cleaning solvents

• Common combustibles - paper, rags, 

     scaffolding, insulation, roofing materials

• Improperly cleaned containers

71
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Evaluation

Qualitative and Quantitative

• Qualitative

– Material properties and characteristics

• Safety Data Sheets (SDS)

– Physical and visual inspection

• Quantitative

– Atmospheric monitoring when flammable gases or vapors involved 

or adjacent

• Frequent testing

72
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Control

Hot Work Safety Team

• Team includes 

– Permit Authorizing Individual (PAI), 

– Hot Work Operator, 

– and Fire Watch

• All responsible for safety during hot work

73
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Control

Hot Work Safety Team
• Permit Authorizing Individual (PAI)

– Considers alternatives to hot work

– Inspects site, issues internal permits and follows AHJ procedures for 
external permits

– Trained in health and safety issues regarding hot work

• Hot Work Operator

– Performs hot work they are trained to do

• Fire Watch

– Monitors for smoldering or fires, sounds alarm, stops hot work if 
conditions change

– Remains on site after hot work is completed to monitor

74
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Control

Hot Work Permit

• Forces completion and documentation of Recognition, 

Evaluation and Control steps

– Separates unintentional fuel from ignition

• Posted permit is notice to everyone of possible hazards

• See Hot Work Permit – Decision Tree

– Is there an acceptable alternative to hot work?

75
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Download a permit in 

fillable PDF form:

nfpa.org/hotwork
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Sphere of Influence:

35-Foot Rule

• Combustibles 35-feet from work

– Moved or protected

– What about flammable/combustible vapors?

• Origin of provision

– Cited in OSHA 29 CFR 1910.252

• Horizontal versus vertical distance

• Subtle passages, openings, ventilation duct openings, moving 

equipment or machinery, environmental conditions, such as high 

winds

77



Hot Work – 35 foot rule
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HOT WORK SAFETY CERTIFICATE ONLINE 

TRAINING

What is hot 
work and 
why is it 
dangerous?

Relevant 
standards, 
regulations, 
ordinances

1. Recognize 
when hot 
work is 
planned

2. Evaluate 
all risks 
associated 
with the work

3. Apply 
proper 
controls for 
the work

Safety 
program, 
permits, and 
fire watch

3-step approach to 

hot work safety

www.nfpa.org/hotwork

https://players.brightcove.net/1640544031001/experience_62ac86605e321b00265dd50f/share.html
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Contact Information:

Robert F. Duval

Fire Investigator

NE Regional Director

One Batterymarch Park

Quincy, MA 02169

Tel: 617-839-4427

E-mail: rduval@nfpa.org


