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• Agricultural Dust Committee (61)
– Member 2009

– Chair 2012

• Combustible Dust Correlating Committee (660)
• Explosion Protection Systems (67, 68, 69)
• Combustible Metals (484)
• Electrical Equipment (496, 497, 499)
• Fundamental of Combustible Dust (652)
• Wood and Cellulosic Dusts (664)

Notes:
• Speaking from my own perspectives and not 

representing the NFPA or NFPA Technical 
committees.

• NFPA 660 is a proposed standard and is still 
in revision process and has not been 
approved.



Source: After Eckhoff, “Dust Explosions in the Process Industries” (2003).

Combustible Dusts - Effect of Particle Size



Birthday Cake Analogy
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Agenda

• How did we get here?
– 100 Years of Combustible Dust 

Standards

• NFPA 660 Consolidation

• Dust Hazard Analyses (DHAs)

• What can you do?

• Q&A
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NFPA Standards

• NFPA = National Fire Protection Association

• NFPA 61 Standard for the Prevention of Fires and Dust 
Explosions in Agricultural and Food Processing Facilities

• NFPA 652 Standard on the Fundamentals of Combustible 
Dust

• NFPA 660 Standard for Combustible Dust



How did we get here?
100 Years of Combustible Dust Standards
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First Documented Dust Explosion

• Mr. Giacomelli’s Bakery

• Turin, Italy

• December 14, 1785

• 2 injuries

• Blew out windows and 
window frames

• Reported cause: grain flour 
dust ignited by lamp

Source: Eckhoff, Dust Explosions in the Process Industries (2003).



Great Mill Disaster of 1878

• Washburn A Mill

• Minneapolis, MN

• World’s largest 
grain mill

• 18 fatalities

Source: NFPA Journal “A Century of Dust” March 7, 2023



Dust Explosions of 1919
• Smith-Parry Grain Elevator 

Explosion
– Milwaukee, WI
– 3 fatalities

• Douglas & Company Starch 
Works
– Cedar Rapids, IA
– 43 fatalities

• Murray Grain Elevator
– Kansas City, MO
– 14 fatalities

Sources: https://dustsafetyscience.com/, NFPA Journal “A Century of Dust”

https://dustsafetyscience.com/


Focus on Dust Explosions
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First Combustible Dust Standards – 1923 

• Main bullet
– Sub-bullet
– Sub-bullet

• Main bullet
– Sub-bullet
– Sub-bullet
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1970s Dust Explosions

• Goodpasture Grain Elevator
– 2/22/76
– Houston, TX
– 9 fatalities

• Continental Grain Elevator
– Westwego, LA
– 12/22/77
– 36 fatalities

• Farmer’s Export Grain Elevator
– Galveston, TX
– 12/28/77
– 18 fatalities
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19Source: https://dustsafetyscience.com/ 

https://dustsafetyscience.com/


Decline in Number and Severity of Incidents
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Code for the Prevention of 
Dust Explosions in Flour 
and Feed Mills and Allied 
Grain Storage Elevators

NFPA 93
???

NFPA 61C
1973

NFPA 61B
1952

NFPA 61A
1944

NFPA 61C
1952

NFPA 61C
1954

NFPA 61C
1959

NFPA 61C
1962

NFPA 61C
1971

NFPA 61D
1973

NFPA 61D
1984

NFPA 61D
1989

NFPA 61C
1984

NFPA 61C
1989

NFPA 61B
1970

NFPA 64
???

NFPA 61B
1973

NFPA 61B
1980

NFPA 61B
1989

NFPA 61A
1957

NFPA 61A
1958 / 59 / 62

NFPA 61A
1971

NFPA 61A
1973

NFPA 61A
1984

NFPA 61A
1989

NFPA 661
???

Prevention of Fires and 
Explosions in 

Agricultural and Food 
Processing Facilities

NFPA 62
1952

NFPA 62
1967

NFPA 62
1959

Pulverizing Systems for 
Sugar and CocoaStarch 

Factories

Terminal Grain 
Elevators

Standard for 
the Prevention 

of Fire and 
Dust 

Explosions  in 
Facilities 

Manufacturing 
and Handling 

Starch

Code for the Prevention of 
Dust Ignitions in Country 

Grain Elevators

Standard for 
Dehydrators 
and Dryers 

for 
Agricultural 

Products

Suction and Venting in 
Grain Elevators

Standard for the 
Prevention of Fire 

and Dust 
Explosions in 

Feed Mills
Standard for the 

Prevention of Fire and 
Dust Explosions  in 

the Milling of 
Agricultural 

Commodities for 
Human Consumption

Standard for the 
Prevention of Fire 

and Dust 
Explosions in 

Grain Elevators 
and Facilities 

Handling Bulk Raw 
Agricultural 

Commodities

Withdrawn 
1975

Past Consolidation of Agricultural Standards

NFPA 61
1995





Recent U.S. Combustible Dust Incidents
Year Facility State Dust Fatalities

1999 Gray Iron Casting Foundry MA Phenolic Resin 3

2003 Rubber Drug Delivery Products NC Polyethylene Dust 6

2003 Fiberglass Insulation Plant KY Phenolic Resin 7

2003 Automotive Wheel Foundry IN Aluminum Dust 1

2008 Sugar Refinery GA Sugar 14

2011 Grain Elevator KS Grain Dust 6

2011 Metal Powder Manufacturer TN Iron Dust 5
2016 Grain Elevator IN Grain Dust 2

2017 Corn Mill WI Corn Dust 5

1002816.000 - 2573



CSB 2006 Combustible Dust Study
• Findings

– Facilities did not fully comply with recognized guidelines and 
standards

– Insurance and government inspectors did not recognize dust explosion 
hazards

– OSHA has limited regulations related to dust explosion hazards and has not 
adopted a comprehensive standard for the prevention and mitigation of 
dust explosions

• Impact to NFPA Standards
– Started process to align and consolidate standards
– Led to requirement to perform Dust Hazard Analysis (DHA) Retroactively
– 2015 – First Edition of NFPA 652 Fundamentals of Combustible Dust

published
 

1002816.000 - 2573



Increased Regulatory Focus on Combustible Dust

• 2007 – OSHA Combustible Dust NEP
• 2008 – OSHA Revised NEP After 

Imperial Sugar Explosion
• 2009 – OSHA publishes ANPR for 

General Industry Combustible Dust 
Regulation
• Later withdrawn
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NFPA 660
Consolidation of NFPA Combustible Dust Standards
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Current Standards Relationships



Consolidated NFPA 660 Standard For Combustible Dusts



Anticipated Timeline
• 2020-2022 – Development of Draft Proposed Standard

• 1/5/2023 – Public Input Due
– First Draft meetings, created revisions, committee inputs, balloted
– 8/15-16/2023 – Correlating Committee meets, provide notes to Technical Committees

• 10/26/2023 – First Draft Report Posted

• 1/6/2024 – Public Comment Due
– Second Draft meetings, create revisions, ballot
– Correlating Committee meets

• 10/31/2024 – NITMAMs Due

• 2024-2025 – Standard Published 
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How to View Current Draft of NFPA 660
www.nfpa.org/660
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How to View Current Draft of NFPA 660
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Structure of 660
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Chapters 8 and 9
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Conflicts between Fundamentals and Industry- or 
Commodity-Specific Chapters

• Main bullet
– Sub-bullet
– Sub-bullet

• Main bullet
– Sub-bullet
– Sub-bullet
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How is Chapter 11 Agricultural and Food 
Processing Applied?
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Example – Use of Portable Equipment – Fundamentals
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Example – Use of Portable Equipment – Agricultural 
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Example DHA Requirements - Agricultural
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Committee Inputs Under Consideration - Fundamentals
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Committee Inputs Under Consideration - Agricultural
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DHAs
Dust Hazard Analysis
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What is a DHA?

Reference: NFPA 61-2020 Chapter 3



Eliminating Sides of the Pentagon

1002816.000 - 6640



Who Can Lead a DHA?

Reference: NFPA 61-2020 Chapter 7



Who Can Lead a DHA?
Reference: NFPA 61-2020 Annex A



When do I need to Perform these?

• Based upon NFPA 61-2020
– For new processes, processes that are undergoing significant 

modification
– For existing processes and facility compartments that include bucket 

elevators, conveyors, grinding equipment, spray dryer systems, and 
dust collection systems by January 1, 2022.

• Other Combustible Dust standards required retroactive DHAs 
for all processes

• Additional processes have been added to retroactive list in 660 
Chapter 11 (all dryers, storage, pneumatic conveying, central 
vacuums)
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What Is Included in a DHA?

Reference: NFPA 61-
2020 Chapter 7



How Does a DHA Work in Practice?

1. Identify where in a facility combustible dusts are present or 
suspected to be present

2. Divide the areas with combustible dust into nodes

3. Evaluate each node for the five elements of the explosion 
pentagon

4. Where a fire, flash fire, or explosion hazard is present, identify 
safeguards

5. Compare safeguards to NFPA requirements and best practices

6. Recommend additional safeguards, if necessary.



Dust Hazard Analysis (DHA) Methodologies

• Multiple methodologies can 
be used
– Checklist, What-if, FMEA, 

HazOp, etc.

• Not intended to require PSM 
for all dusts

Source: NFPA 652

 



Example DHA Checklist – NFPA 61
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I Completed My DHA, Now What?

• Typically a DHA will identify areas that don’t comply with 
prescriptive requirements of standards, or areas with previously 
unidentified hazards.
– Develop plan to analyze recommendations and if appropriate add 

additional layers of protection or mitigation.
– In some cases it may be beneficial to analyze alternative protection 

methods
• Equivalency (Chapter 1)
• Risk Assessment (Chapter 9)
• Performance-based design (Chapter 6)

– Document final decisions
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Alternate Protection Strategies

Prescriptive 
Requirement

Prescriptive 
Requirement

Performance-Based
Design

Risk 
Assessment

Prescriptive 
Requirement

Prescriptive 
Requirement

Equivalent
Design



What can you do?
Next steps in NFPA 660 and DHAs
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Provide Comments to NFPA 660

• Review current draft

• Deadline: January 6, 2024

• Can provide comments with 
proposed language on:
– Public Inputs 
– Committee Inputs

• Example DHA checklists for different 
types of facilities

– First Revisions

57



DHAs

• Complete DHAs on applicable 
processes

• Evaluate and act upon 
recommendations

• Document final decisions
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Tim Myers, Ph.D., P.E., CFEI

Questions?

Principal Engineer and Office Director
Natick, MA
tmyers@exponent.com
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Notes:
• Speaking from my own perspectives and not 

representing the NFPA or NFPA Technical 
committees.

• NFPA 660 is a proposed standard and is still 
in revision process and has not been 
approved.
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