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COMBUSTIBLE DUST

Know the dust fire and explosion pentagon The following OSHA fire and explosion pentagon diagram shows combustible dust explosions include the three factors of the familiar fire triangle (fuel, heat, and oxygen) plus the factors of dispersion of dust particulates and the confinement of the dust cloud.

Avoid the secondary dust explosion A primary dust explosion (deflagration) occurs when dust is suspended within a confined area (e.g., container, room, ventilation system, or piece of equipment) ignites and explodes. Depending on the amount of settled dust in the area, a small primary explosion may cause powerful secondary dust explosions. A secondary dust explosion may also follow a primary non-dust explosion (e.g., natural gas, pressure, or vessel).

A secondary dust explosion is the result of dust accumulation inside an enclosed area being disturbed and lifted in the air then ignited by the primary explosion. The following OSHA illustration shows the difference between a primary and secondary explosion.

[bookmark: _Toc411593748][bookmark: _Toc449797885]DEFINITION OF DUST
Solid particles generated by handling, crushing, grinding, rapid impact, detonation, and decrepitation of organic or inorganic materials, such as rock, ore, metal, coal, wood, and grain.”
· These very small particles become airborne and settle on surfaces and in crevices throughout the manufacturing area.
· Lighting, pipes, dust collectors, other equipment

DEFINITION OF COMBUSTIBLE DUST (NEP)

A combustible particulate solid that presents a fire or deflagration hazard when suspended in air or some other oxidizing medium over a range of concentrations, regardless of particle size or shape.

[bookmark: _Toc411593749][bookmark: _Toc449797886]DEFINITION OF COMBUSTIBLE DUST (NFPA 654)
Any finely divided solid material that is 420 microns or smaller in diameter (material passing through a No. 40 Standard Sieve) and presents a fire or explosion hazard when dispersed and ignited in air.

[bookmark: _Toc411593750][bookmark: _Toc449797887]DUST IDENTIFIED IN THE NEP
Dusts specifically identified in the NEP
· Metal dusts such as aluminum and magnesium
· Wood dust
· Coal and other carbon dust
· Plastic dust and additives
· Biosolids 
· Other organic dust such as 
· sugar, flour, paper, soap, and 
· dried blood
· Certain textile materials
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[bookmark: _Toc411593751][bookmark: _Toc449797888]ASSEMBLE A REVIEW TEAM. 
Work with knowledgeable employees from within the facility, including the Facility Safety Manager, Production Superintendent or Supervisor, Equipment Operators, Electrician or Electrical Engineer, and Maintenance Employees or Mechanical Engineer. 

Each employee should provide knowledge into the processes and equipment throughout the facility. The production superintendent and supervisors should provide a detailed knowledge of the process from beginning to end. They should be able to identify raw materials, intermediate materials, and the final product. Equipment operators will be able to provide insight on how the equipment operates, its operating parameters, and sources of fugitive dust emissions. An electrician or electrical engineer should be able to provide information on Class II and Class III locations and if equipment and wiring meet the requirements for hazardous locations. Maintenance employees or a mechanical engineer should provide maintenance records and service logs for equipment. More importantly, these are the individuals that may be assigned to remedy fugitive dust emissions, implement preventative maintenance programs, or make modifications to material transfer points. 

[bookmark: _Toc411593752][bookmark: _Toc449797889]CONFIRM COMBUSTIBLE DUST HAZARD CONTROLS ARE IN PLACE. 
[bookmark: _Toc449797890]MATERIALS USED AND PAST INCIDENTS
· Review Safety Data Sheets (SDSs) and related information for the chemicals and materials used or processed to determine the potential to create combustible dusts. 
· If the facility as a history of fires and explosions involving combustible dusts, review the potential causes of these incidents and the preventive measures put in place following the incidents. 






[bookmark: _Toc449797891]DUST CONTROL MEASURES
· Primary dust explosion occurs when dust suspension within container, room, or piece of equipment ignites and explodes
· Secondary dust explosion occurs when dust accumulated on floors or other surfaces is lifted into the air and ignites by primary explosion
· Depending on the amount of dust in the area, a small deflagration or primary explosion may cause very powerful secondary dust explosions.
· A secondary dust explosion may follow a primary non-dust explosion (e.g., natural gas or pressure vessel.)

[bookmark: _Toc449797892]MINIMIZE ESCAPE OF DUST FROM PROCESS EQUIPMENT OR VENTILATION SYSTEMS
·  Use dust collection systems and filters
· Use surfaces that reduce dust accumulation
· Conduct regular inspections
· Clean dust residues at regular intervals
· Use cleaning methods that do not generate dust clouds
· Use vacuum cleaners approved for combustible dust collection
·  Locate relief valves away from dust hazard areas
· Develop and implement written program for hazardous dust inspection, housekeeping and control
· Make sure settled dust layers on horizontal surfaces, including exposed rafters, do not exceed a depth of 1/32-inch, either on:

· More than 5 percent of all horizontal surfaces for a building up to 20,000 square feet), or 
· Up to 1,000 square feet for buildings greater than 20,000 square feet. 

Confirm the dust-containing systems (ducts and dust collectors) are designed in a way that do not expose employees to hazards nor allow fugitive dusts to accumulate in the work area. Examples include:

· No leaking of dust into work area. 
· Collected air exhausted to the outside. 
· Dust collectors not located inside buildings (some exceptions).
· Dust collector cleaning locations are away from the work area.
· Isolation devices to prevent deflagration propagation (spreading) between pieces of equipment connected by ductwork.
· The working surfaces are designed to minimize dust accumulation and facilitate cleaning.
· The facility has a housekeeping program with regular cleaning frequencies established for floors and horizontal surfaces (e.g., ducts, pipes, hoods, ledges, beams, cable trays, and on and around equipment) to minimize dust accumulations within operating areas of the facility.
· The cleaning methods used prevent combustible dusts from being suspended in the air. High-efficiency (HEPA) vacuum cleaning equipment or wet methods is recommended. Blowing off the settled dust with compressed air is discouraged. 

[bookmark: _Toc411593753]
[bookmark: _Toc449797893]IGNITION CONTROL MEASURES 

Consider potential ignition sources including open sparks or flames from welding or abrasive cutting or grinding; embers; electrical equipment; static sparks; and hot surfaces (e.g., dryers, extruders, and heaters). 

· Electric cleaning devices such as sweepers or vacuum cleaners, and electrical equipment are approved for the combustible dust locations. 
· Spark detection and fire and explosion suppression systems are well designed and maintained.
· The facility has an ignition control program, such as grounding and bonding and other methods, for dissipating any electrostatic charge that may be generated while transporting the dust through the ductwork. 
· The facility has separator devices to remove foreign materials capable of igniting combustible dusts (i.e., iron filings). 
· The facility has a Hot Work Program including performing hot work in approved locations; written permitting procedures for hot work outside of designated areas; fire watcher training; and fire extinguisher user training. 
· Combustible dust locations and other areas where smoking is prohibited are posted with “No Smoking” signs. 
· Duct systems, dust collectors, and dust-producing machinery are constructed of non-combustible materials and are bonded and grounded to minimize accumulation of static electrical charge. 
· The facility selects and uses powered industrial trucks (e.g., forklifts and loaders) that are approved for the combustible dust locations.

[bookmark: _Toc411593754][bookmark: _Toc449797894]PREVENTION MEASURES 
· Safety Data Sheets (SDSs) or other information for the chemicals and materials that could become combustible dusts are available to employees. 
· Employees have had hazard awareness training on the fire and explosion hazards of combustible dusts and the control methods. 
· Separator devices used to remove foreign materials capable of igniting combustible dusts

[bookmark: _Toc411593755]
[bookmark: _Toc449797895]DAMAGE CONTROL MEASURES
· Separation of the hazard
· Segregation of the hazard
· Deflagration venting of a building, room or area
· Pressure relief venting for equipment
· Spark detection and extinguishing  systems
· Explosion protection systems
· Sprinkler systems

[bookmark: _Toc411593756][bookmark: _Toc449797896]PROTECTION MEASURES 
The facility has an emergency action plan. 
· Rooms, buildings, or other enclosures (dust collectors) have explosion relief venting distributed over the exterior wall of buildings and enclosures and directed away from work areas.
· Emergency exit routes are maintained properly to allow clear and visible exit routes. 
· The personal protective equipment (PPE) has been selected for the job tasks involving combustible dusts, including: 
· The need for flash-resistant clothing has been determined for employees required to work in environments where combustible dust hazards exist. 
· Airborne concentrations of respirable dust have been evaluated to determine the need for respirators. 
· A written respiratory protection program that includes respirator selection, training, medical screening, and fit testing is in place where respirators are needed.

[bookmark: _Toc411593757][bookmark: _Toc449797897]PROTECTION MEASURES—PHYSICAL
· Dust collectors not located inside buildings (exceptions)
· Rooms, buildings, or other enclosures (dust collectors) have explosion relief venting
· Explosion venting  directed toward safe location away from employees
· Facility has isolation devices to prevent deflagration propagation between equipment connected by ductwork
· Spark detection and explosion/deflagration suppression systems in dust collector systems
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