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Scope of Discussion

Brief Introduction to Combustible Dust

Identifying Combustible Dust Hazards

Ensuring Facility Safety
Current Regulations and Standards

Status of OSHA’s Combustible Dust 
Rulemaking
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Introduction
Combustible dust presents a significant hazard to 
industrial facilities, and it is at the forefront of 
regulators’ agendas.

In 2008, OSHA enacted a National Emphasis Program 
(NEP) for combustible dust, and the agency has 
conducted inspections under this program.

In October 2009, OSHA issued an Advanced Notice of 
Proposed Rulemaking (ANPR) to develop a specific 
combustible dust rule.

Some states (GA and CA) have issued their own rules.
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Introduction
What do we mean when we talk about combustible dust?

Combustible Dust is a “particulate solid that presents a 
fire hazard when suspended in air … regardless of size or 
shape.”  - NFPA 
Combustible Dust can be: dry food, plastics, wood, 
rubber, textiles, pesticides, pharmaceuticals, dyes, 
coal, and metals, among many other substances.

Why are we worried about combustible dust?

When dispersed in the air, combustible dust particles can 
act much like flammable vapors, causing flash fires and 
explosions. 
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Why is Combustible Dust a Hazard?

The rate of combustion of a 
material depends on particle size, 
and smaller particles have 
increased rates of combustion.

Normally slow burning material 
can create flash fires if particles 
are sufficiently small and 
suspended in air. Image from U.S. Chemical 

Safety Board
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Why is Combustible Dust a Hazard? 

Dust can accumulate on 
surfaces, with the smallest 
particle sizes accumulating in 
hard to reach places (overhead 
surfaces), often unnoticed.

Primary explosions can 
dislodge the accumulated dust, 
and create a much larger, 
secondary explosion.

Image from OSHA
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First Recorded Combustible Dust 
Incident

Turin, Italy – December 14,1785

A bakery is destroyed 
when flour dust is 
ignited by a boy stirring 
the flour by the light of a 
lamp.
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Photo From  Brent Braaten / The Canadian Press 

Wood Dust Explosion
Lakeland Mills – Prince George, BC

2 killed, 22 injured
Residents 2 
kilometers away felt 
the blast.
Change in material 
may have 
contributed to the 
explosion.
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Deflagrations and Explosions

A DEFLAGRATION is a flash fire.  It can be thought of as a 
rapidly expanding ball of flame consuming a cloud of dust.  

For a deflagration to occur, four conditions must be met:

Deflagrations generate a great deal of pressure.  When 
deflagrations occur in an enclosed area or piece of 
equipment, an EXPLOSION can occur.

Small combustible particles (fuel)
Particles suspended in the air in sufficient quantity
Available oxygen
Ignition source (energy)
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Explosion Hazards

An EXPLOSION HAZARD exists wherever it is probable 
that all 4 criteria for a deflagration will exist within a 
compartment or container. 

Industrial dust explosions can create a chain-reaction 
resulting in more explosions and flash fires.  

Flame fronts can travel through ductwork from equipment to 
equipment, or pressure waves can disturb settled dust 
creating a hazardous atmosphere throughout a building. 

These SECONDARY EXPLOSIONS are often the most 
damaging.
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Ensuring Safety and Compliance
Facilities processing and handling 
combustible dust cannot wait on OSHA 
before taking steps to ensure safety.

The steps a facility can take include:
Conduct a Facility Dust Hazard Analysis.
Install engineering controls.
Implement administrative controls 
(housekeeping, maintenance, etc.)
Hazard communication and training.
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Facility Dust Hazard Analysis
The first step in ensuring safety and 
compliance with regulations is to conduct a 
hazard analysis of the facility.

The analysis should identify:

Drawing from a Combustible Dust 
Hazard Analysis

The types of combustible dust present;
Processes which use, consume, or produce 
combustible dusts;
Open and hidden areas where combustible dusts 
may accumulate;
Potential ignition sources; 
The Risk level associated with each deflagration 
and explosion hazard.
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Combustible Dust Hazard Analysis

The first step is relatively obvious: identify all potential dusts 
HANDLED and GENERATED at the facility.  

Review MSDS for the materials and contact the vendors for 
any additional data. 

Review textbooks, online databases and NFPA standards.  

NFPA standards that provide select material properties 
include:  NFPA 61, 68, 69, and 499 

Step 1: Identify Types of Combustible   
Dust Present
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Laboratory Testing 

Often, laboratory testing is the only way to determine the 
properties of the material.  

The following tests are most common:

Minimum Explosible Concentration (MEC)
Minimum Ignition Temperature (MIT)
Minimum Ignition Energy (MIE)
Maximum Deflagration Pressure (Pmax)
Normalized Rate of Pressure Rise (Kst)
Resistivity
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Combustible Dust Hazard Analysis
Step 2: Identify All Processes That Use, 
Consume or Produce Combustible Dust 

Develop a list of process lines where combustible dust could 
be present.

Itemize all pieces of equipment, paying special attention to:

Particle size reduction equipment
Bins, tanks, and silos
Dryers and ovens
Dust collectors
Conveyors, screw augers and bucket elevators
Sifters, screens, and classifiers
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Combustible Dust Hazard Analysis
Step 3: Identify Areas Where Dust Can 
Accumulate or be Released

Conduct an inspection of all areas of the facility where dust is 
handled, processed and generated.  Identify the extent of dust 
accumulation. 

Pay special attention to areas that are hidden or not frequently 
visited, such as:

Identify areas where dust can be released due to upset 
conditions.

Over head piping and beams
Drop ceilings
Interior overhead surfaces (control rooms, mezzanines, etc.)
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Combustible Dust Hazard Analysis
Step 4: Identify Ignition Sources

Friction
Smoking
Static Electricity
Hot Work
Forklifts
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Process 
Equipment
Electrical Sparks 
& Arcing
Open Flames
Radiant Heat

Ignition Sources

18



The hazard analysis should assess each area and 
piece of equipment for the likelihood of both:         
1) A dust cloud at the MEC.
2) An ignition sources.

Also, the severity of a fire, deflagration, or 
explosion for each area and piece of equipment 
should be assessed based on potential exposure 
to employees and other processes. 

Combustible Dust Hazard Analysis
Step 5: Quantify the Risk From 
Deflagration and Explosion Hazards
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Use Severity and Likelihood to complete a Risk 
Matrix.

Combustible Dust Hazard Analysis
Step 5: Quantify the Risk
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Mitigating Combustible Dust 
Hazards

Engineering Controls

Administrative Controls

Hazard Communication and Training

Primary Controls
Secondary Controls

Housekeeping
Maintenance
Inspections
Safe Work Practices
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Primary Engineering Controls

Fugitive Dust Control
Ignition Source Reduction

Electrical Classification
Bonding and Grounding
Rated Powered Industrial Trucks
Foreign Object Removal 
(Magnets, screens, gravity 
separators)

Primary controls are used to prevent the 
occurrence of fires.

Oxygen Reduction (e.g. 
nitrogen inerting)

Dust Collection System

In-line Magnet
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Secondary Engineering Controls

Suppression 

Explosion Venting

Containment

Secondary controls are used to reduce the 
effect of a deflagration.

Explosion Suppression System

Explosion Vent Panels
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Secondary Engineering Controls

Rotary Valves and Chokes
Flame Front Diverters
Fast Acting Valves
Chemical Isolation

Isolation of Equipment

Rotary Valve

Fast Acting ValveBackdraft Damper24



Administrative Controls
Housekeeping

Housekeeping schedules should be sufficient to 
prevent excess dust accumulation.
Pay attention to hidden and hard to reach areas.
Lockout/Tagout procedures should be followed 
when housekeeping may generate a dust cloud. 
Only rated vacuum cleaners should be used.
Compressed air used only with extreme caution.
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Administrative Controls
Maintenance

Maintain bearings, belt alignment, and 
conveyors.
Explosion protection must be maintained 
according to vendor requirements.
Ensure that dust leaks from equipment are 
repaired as soon as possible.
All repairs, especially for ducts, should 
maintain the original design strength. 
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Safe Work Practices

Safely executing Hot Work – Hot Work 
introduces an ignition source and should 
be performed with caution.

Follow Lockout/Tagout procedures – A 
release of electrical energy could be an 
ignition source.
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Hazard Communication and 
Training

Employees should understand the hazards 
associated combustible dust.
Train employees to recognize unsafe 
conditions.
Evacuation and emergency response training 
should include dust incident scenarios.
Supervisors should be trained on safe start-up 
and shut-down procedures. 
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Current Actions from OSHA 

OSHA does not yet have a 
specific combustible dust rule.

However, they have published 
factsheets, commissioned 
industry training programs, are 
incorporating combustible dust 
hazards into inspections.

In March 2008, OSHA re-issued 
a National Emphasis Program 
(NEP) for combustible dust. 
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Combustible Dust NEP

The NEP identified several applicable standards to base 
the issuance of citations. Some of these are:

A major source of citations is under the “General Duty 
Clause”. 

OSHA utilizes National Fire Protection Association 
(NFPA) standards to determine the presence of a 
recognized hazard. 

General – Housekeeping  (29 CFR 1910.22) 
Personal Protective Equipment  (1910.132(a)) 
Hazardous (Classified) Locations (electrical)  (1910.307)
Hazard Communication  (1910.1200)
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Examples of Violations

Housekeeping Violations

Electrical Violation
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Is This Safe???

Worker Cleaning with Compressed Air
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NFPA Standards

The National Fire Protection Association (NFPA) is 
charged with creating standards for fire prevention, 
training, and equipment.

NFPA has no enforcement power of their own. 

Authorities Having Jurisdiction (AHJs) often reference 
NFPA standards in their own regulations.

OSHA uses NFPA Standards to:
- Show evidence of industry recognition
- Demonstrate feasible and acceptable hazard abatement methods
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NFPA Standards
The primary NFPA Standards referenced by OSHA for 
combustible dust include: 

NFPA 654 - Prevention of Fire and Dust Explosions from 
the Manufacturing, Processing, and Handling of 
Combustible Particulate Solids

NFPA 61 - Agricultural and Food Processing Facilities

NFPA 484 - Combustible Metals

NFPA 664 - Wood Processing and Woodworking Facilities

Additional Referenced Standards: NFPA 68, 69, 70, 77, 499
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NFPA Standards
Examples of general duty clause violations that come from NFPA 
standards:

Dust collector problems – located inside and/or return air 
inside.
Processes and equipment with hazards do not have deflagration 
or explosion protection.

Ductwork not grounded or not conductive.

Equipment connected by pipes and ducts not protected with 
deflagration isolation devices.
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Examples of Violations – Part II

NFPA / General Duty Clause 
Violations

1

23

4
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Coming OSHA Regulations
OSHA is in the process of developing a specific 
for combustible dust.

The stages of the rulemaking process are:

Advanced Notice of Proposed Rulemaking 
(ANPR) on October 21, 2009.

Advanced Notice of Proposed Rulemaking (ANPR)
- Public Comments and Stakeholder Meetings
Proposed Rule
- Public Comment Period
Final Rule
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OSHA Expert Forum

In May, 2011, OSHA held an Expert Forum on 
Combustible Dust to discuss options for developing a 
comprehensive rule to address the hazards associated 
with combustible dust. OSHA’s stated intent was to both 
protect employees and be cost-effective for employers.

Scope
Focus on Preventing Secondary Explosions 
Existing Facilities
Multiple Layers of Protection

38



OSHA Expert Forum

The rule should not specifically exclude any industry.
The size of a facility should not be a sole reason for 
exclusion.
The panel stated that the vast majority of fatalities (95-99%) 
are the result of secondary explosions.
OSHA’s grain handling rule, 1910.272, focuses on 
housekeeping and ignition control. This rule has been very 
effective at minimizing fatalities.
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OSHA Expert Forum
The panel suggested that if controls are required, that there 
should be a phased applicability.
Several panel members emphasized the importance of 
conducting a hazard assessment to determine exactly what 
controls are actually necessary at each facility.
The consensus among the panel was that housekeeping, 
training, and ignition control should be the first priority.
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Future of the OSHA Rule
The next formal step will be for OSHA to issue a 
proposed rule.  

What it will include is only speculation, but we 
expect it to contain elements of the following:

It will most likely have some level of 
required administrative and engineering 
controls.
It will require employee training and 
hazard communication.
It is possible that it will require 
documented risk assessments.
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For Additional Information

Brian Edwards, PE
Director of Engineering
Conversion Technology, Inc. (CTI)
bedwards@conversiontechnology.com
(770) 263-6330 x 103

CTI is an Environmental, Health and Safety (EHS) consulting and 
engineering firm.  Since 1986, we have worked with a broad range 
of industrial facilities located across the United States.  
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