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Fike EP Webinar Series

27th April - Combustible Dust Hazards and Steps to Compliance (US & EU) 

4th May - Dust Hazard Analysis (US) 

5th May - Explosion Risk Assessment and Explosion Protection Document (EU) 

11th May - Combustible Dust Risk-Reduction Methods (US & EU)

18th May - Explosion Protection of Dust Collectors (US & EU)

25th May - Explosion Protection of Bucket Elevators (US & EU) 



Scope of Discussion

⁄ Review of Combustible Dust Hazards

⁄ NFPA Standards for Dust Hazard Analyses

⁄ Conducting a DHA 



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. 



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



Primary and Secondary Explosions

The concentrations needed for a dust explosion are rarely seen outside of process vessels, but 
dust layers can create a real hazard

Source: Grainger Info Library



⁄ 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 it is still in place.

⁄ NFPA Standards addressing combustible dust have been in place for 
almost 100 years (1923), and they provide guidance on how to protect 
against fires and explosions.



Dust Hazard Analysis 

⁄ NFPA 652 first required DHAs in 2015, when it was initially issued. 

⁄ The standard required DHAs for all new projects and set a deadline 

of Sept. 2018 for existing facilities.

⁄ The deadline was extended to Sept. 2020 in the next addition.

⁄ DHAs must be reviewed and updated every 5 years.

⁄ There are several commodity standards that also have DHA 

requirements, such as NFPA 61 for food and agriculture. 

⁄ NFPA is currently working to move all the various “dust” standards 

into a single standard – NFPA 660.



What Is Dust Hazard Analysis 

⁄ “A DHA is a careful review of the fire and explosion 
hazards to determine the consequences of what could 
go wrong and to determine what safeguards could be 
implemented to prevent or mitigate those 
consequences.” - NFPA 652 (2019) 7.1.1.3 

⁄ Dust testing / lab analysis alone is not DHA. 

⁄ During DHA, we review material properties, but the 
main focus is the process equipment and building 
compartments to identify hazards. 



What Types of Facilities Require DHAs?

⁄ DHAs are required for any facility that manufactures, processes, 

blends, conveys, repackages, generates, or handles combustible 

dusts or combustible particulate solids

⁄ Most common industries:

▪ Food and Agriculture

▪ Wood Products

▪ Chemical and plastics

▪ Metal processing

▪ Pharmaceutical



Why Conduct a DHA?

⁄ Ensure fire and explosion protection 
is sufficient to:

§ Protect employees

§ Maintain business continuity

⁄ Identify safe modes of operation

⁄ Codes require it

Lakeland Mills Sawmill Explosion

Photo from Brent Braaten / The Canadian Press 



⁄ The high-level goal of a DHA is to “evaluate fire, deflagration, and 

explosion hazards and provide recommendations to manage the 

hazards”. 

⁄ DHAs must be performed or led by a qualified person.

▪ Has degree, certificate, professional standing or skill related to the 

topic

▪ Has demonstrated ability to deal with problems related to the 

subject matter 

⁄ The results of the DHA must be documented, including any action items 

identified.

General Requirements of a DHA



Specific Requirements of a DHA
⁄ For each part of the process system, and for each building 

compartment, identify if there is a fire or deflagration 

hazard.

⁄ Fire hazards exist when there are combustible particulates 

and

▪ Oxidizing atmosphere

▪ Credible ignition source

⁄ Deflagration hazards exist when there is sufficient dust and

▪ Oxidizing atmosphere

▪ Credible ignition source

▪ Credible suspension mechanism

⁄ Explosion hazards exist when a deflagration hazard exists in 

an enclosure.

Explosion Pentagon



Specific Requirements of a DHA  (cont.)

For each piece of equipment and building compartment where there are fire, deflagration, or 

explosion hazards, we must:

⁄ Evaluate potential deflagration propagation between connected equipment and/or 

building compartments.

⁄ Identify safe operating ranges

▪ For equipment, this could be temperature, processing rate, etc.

▪ For building compartments, this will be threshold dust accumulation levels.

⁄ Identify safeguards that are in place to manage fire and explosion hazards.

⁄ Recommend additional safeguards where needed and include a plan for implementation.



Steps in a DHA

⁄ Evaluate the material being handled at each stage of the process

⁄ List the processes and equipment that handle particulates

⁄ Identify equipment and areas where fire, deflagration, or explosion hazards exist

⁄ Identify potential ignition sources

⁄ Discuss fire and explosion scenarios (consequences)

⁄ Review safeguards in place to mitigate the hazards

⁄ Evaluate the level of risk



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

⁄ Review SDS for the materials and contact 
the vendors for any additional data. 

⁄ Review textbooks, online databases and 
NFPA standards.  

⁄ If unknown, conduct laboratory testing.

Evaluate Material Properties



Develop a List of Equipment

⁄ Itemize all pieces of equipment, paying 
special attention to:

§ Bins, tanks, and silos

§ Hammermills, pulverizers, grinders

§ Dryers and ovens

§ Dust collectors

§ Conveyors, screw augers, and bucket 
elevators

§ Sifters, screens, and classifiersAn Example Process

(Source: NFPA 652 – Standard on the Fundamentals of 
Combustible Dust)



Identify Fire and Explosion Hazards

⁄ For each piece of equipment, determine if a fire or explosion hazard exist:

§ Look at the material properties to determine if it can easily burn,

§ Determine if a dust cloud will exist in the process equipment during normal 
operation, or if an upset condition can create a dust cloud. 

⁄ Evaluate fire or explosion hazards in the building:

§ Identify areas where dust accumulation is likely, 

§ Pay special attention to hidden or rarely visited areas,

§ Look for locations where upset conditions can cause a dust cloud.



Hidden Accumulation

“Forgotten” mezzanine where phenolic resin dust has accumulated.



Ignition sources can include:

Identify Credible Ignition Sources

Also look for:
§ Electrical Sparks and Arcing
§ Static Electricity
§ Radiant Heat (hot surfaces)
§ Open flames 
§ Powered Industrial Trucks
§ Smoking  

Friction

Hot Work

Process Heat

Mechanical Energy



Consider Consequences of Events

Once you have identified where fires and/or explosions can occur, you need to 
develop “What-If” scenarios.

Points to consider:

⁄ What engineering controls (safeguards) are in place to mitigate the hazard, and 
what additional controls could be added?

⁄ What types of equipment and occupancies are near the location of the hazard?

⁄ What pieces of equipment are connected via ducts or conveyors to units where 
an explosion hazard exist?

⁄ What is the potential chain of events that could occur?



Evaluate Risk

⁄ The risk of a specific fire or explosion hazard is 
based on the Likelihood and Severity of an event. 

⁄ The likelihood should consider:
§ The potential for an ignitable dust cloud

§ Presence of an ignition source
§ All operating modes(normal, abnormal, 

startup, shut-down)

⁄ Severity should consider:
§ Potential harm to employees
§ Impact to business, i.e. downtime

§ Existing safeguards to reduce harm



Fike’s Risk Ranking

We provide rankings for the recommendations so the customer can prioritize their action 
plan.



Using the Results of the DHA

⁄ The completed risk matrix will identify the areas and equipment that are at 
unacceptable levels of risk. 

⁄ Recommendations designed to reduce the likelihood and/or severity of 
fires and explosions should be developed for everything that is 
unacceptable. 

⁄ The priority of the recommendations should be based on a balance of 
which items present the greatest risk and which recommendations are 
most feasible. 



Mitigating Combustible Dust Hazards

The DHA will often recommend additional safeguards to protect the employees and operation.  These can 
include:

⁄ Engineering Controls

§ Fugitive Dust Control

§ Ignition Source Reduction

§ Explosion Protection and Isolation

⁄ Administrative Controls

§ Housekeeping

§ Maintenance

§ Inspections

§ Safe Work Practices

⁄ Hazard Communication and Training

Risk Reduction 
Methods will be 

discussed in detail 
during the Webinar 

on May 11!



THANK YOU FOR YOUR ATTENTION.
QUESTIONS?

dust-hazard-analysis.com /  fike.com

Brian Edwards, PE
brian.edwards@fike.com


