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Agenda

• Background: Why the recent interest?
• Anticipation and Recognition of Hazard
• Evaluating the Risk
• Mitgating the Risk
• OSHA Citations
• Additional Resources



Background
Why the Recent Interest?

• 1977; 2 separate Grain dust incidents, 36 fatalities; 9 fatalities, 34 
injured

• 1987, Grain Dust Standard
• 1995, Textile, 37 injured
• 1999, Power plant, 6 killed, 36 injured
• 1999, foundry, phenolic resin, 3 killed, 9 injured
• 2002, Rubber recycle
• 2003, Pharmaceutical equipment, 6 killed , 38 injured
• 2003, Acoustic insulation, 7 killed, 37 injured
• 2003 Aluminum dust, 1 killed, 3 injured
• 2003, Safety and Health Information Bulletin (SHIB), Combustible

Dust in Industry: Preventing and Mitigating the Effects of Fire and 
Explosions. 

• 2008 Imperial Sugar; 14 fatalities, 36 injured



Anticipation & Recognition
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Anticipation & Recognition
Industries

• Food products
• Agriculture
• Chemical 
• Textile 
• Forest and furniture products 
• Metal Processing 
• Paper products 
• Pharmaceuticals 
• Recycling operations (metal, paper, and plastic 

recycling operations



• Dusts of Concern
– Metal dust (aluminum, magnesium)
– Wood dust
– Coal and other carbon dusts
– Plastic dust and additives
– Biosolids
– Organic dusts (sugar, flour, paper, soap, dried 

blood)
– Certain textile materials

Anticipation & Recognition



Anticipation & Recognition
Equipment

• Bag Openers (Slitters)
• Blenders/Mixers
• Dryers
• Dust Collectors
• Pneumatic Conveyors
• Size Reduction Equipment (Grinders)
• Silos and Hoppers
• Hoses, Loading Spouts, Flexible Boots



Source:  Dust Explosions in the Process Industries, Second Edition, Rolf K Eckhoff

Evaluating the Risk
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The “Typical” Explosion Event
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The “Typical” Explosion Event
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The “Typical” Explosion Event
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The “Typical” Explosion Event
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The “Typical” Explosion Event
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Diagrams Courtesy of John M. Cholin, P.E., FSFPE, J.M. Cholin Consultants, Inc.



Evaluating the Risk
Facility Analysis

• Dust Analysis
– Class II
– Kst

• Dust Presence (Rule of 
thumb in NFPA 654)
– 1/32” over 5% of area 

(thickness of paperclip)

– Bar joist surface area equals 
about 5% of floor area

– Max 20,000 SF

• Kst Test Chamber



Mitigating the Risk

• Dust control
• Ignition source control
• Damage control
• NFPA  - Specific process/equipment



Mitigation – dust control

• Design of facility & 
process equipment

• Contain combustible dust
• Clean fugitive dust

• Regular program
• Access to hidden areas
• Safe cleaning methods
• Maintain dust free as 

possible
• No blow down unless All 

electrical power and 
processes have been 
shutdown



Mitigation
Ignition source control

• Electrical equipment
• Class II, Division 1 and 2
• Consider equipment both inside dust handling equipment and outside

• Static electricity control
• Grounding and bonding are key
• Inspection of ground and bonding means
• Vibrating equipment (e.g., sifters) may cause fatigue failure in straps

• Mechanical sparks & friction
• Rotating equipment bearing failure can lead to very hot surfaces (above the 

MIT)
• Sliding surfaces can develop charges
• Steel tools dropping onto concrete or steel
• mechanical integrity management system/vibration analysis system

• Hot work program
• Open flames

• Design of heating systems & heated surfaces
• Use of tools, & vehicles
• Maintenance

• Comfort heating equipment shall obtain combustion air from clean outside 
source



Damage Control

• Detachment (outside or other bldg.)
• Separation (distance within same room)
• Segregation (barrier)
• Pressure resistant construction
• Pressure relieving construction
• Pressure Venting
• Relief valves
• Maintenance
• Specialized detection systems
• Specialized suppression systems
• Explosion prevention systems
• Maintenance



Prevention
FM Data Sheet 7-76 Key Points

• Dust hazard awareness program
• Management of change program
• Install Class II Electrical Equipment, Div 1 or 2 

(NFPA 70)
• Hot work permit
• No open flames or smoking
• Grounding and bonding
• Prohibit recycling of exhaust air
• Isolate hazardous areas



OSHA Citations

• Dust not within Dust 
Control Systems
– 1910.22 – housekeeping
– 1910.176(c) – housekeeping 

in storage
– 1910.272 – grain handling

• Dust within Dust Control 
Systems (vent)
– 5(a)(1) General duty Clause

• Deflagration, other fire, 
explosion hazards

– 1910.307 – Electrical, if 
applicable

• Class II location if equipment 
does not meet requirements



Advance Notice of Proposed 
Rulemaking

• October 21, 2009 Federal Register
• Public Comment 90 days
• Dec 14 First Stakeholders Meeting
• Information Gathering

– What business are you in? What NAICS industry or industries are you in?
– # employees do you have? Types of job involve areas of combustible dust?
– Size of facilities, portion that has combustible dust
– Types of combustible dusts are present? 
– Other firms in your industry have similar combustible dusts hazards
– Testing or references to determine if combustible
– How do you determine the hazard? Who decides?
– Hazard Communication address hazards? MSDS alert of hazard, training, etc.?
– Local codes
– Types of controls in place



Resources

• OSHA Bulletin
• http://www.osha.gov/dts/shib/shib

073105.html
• OSHA CPL 03-00-008 APPX B
• http://www.osha.gov/pls/oshaweb/

owadisp.show_document?p_table
=DIRECTIVES&p_id=3830

• Factory Mutual Data Sheet 7-76
• NFPA

– Both NPFA and FM can be 
viewed on line just by registering

• Testing
– EMSL Analytical

• Safex Checklist



Questions?

Bill Adams, CIH, CSP, CPEA, LEED AP
Safex, Inc.

wadams@safex.us
1-866-SAFEX US


