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Combustible Dust

Overview
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West Pharmaceutical Services - NC
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6 killed
>12 injured
100’s job losses



Malden Mills - MA
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33 injured



Didion Milling, Inc. - WI
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5 killed
14 injured



Imperial Sugar - GA
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14 killed
38 injured



Source: CSB WisCon Program 11



Cellulose (Kst 229)
Whey (Kst 140)
Cornstarch (Kst 202)
Fiberglass (Kst 216)
Powdered Dye (Kst 364)
Wood (Kst 205)
Sugar (Kst 154)
Sand (Kst 0)
Magnesium (Kst 508)

Combustible Dusts at Your Facilities?

Sources: NFPA 68 1988 Table D-1 and
Imperial Systems Inc. WisCon Program 12



Fire vs. Flash Fire vs. Explosion
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Fire TRIANGLE
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*Video 0:41*



Flash Fire
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Combustible Dust PENTAGON
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Scenario 1
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Combustible Dust Explosion Behavior
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Secondary dust explosions, due to poor

housekeeping and excessive dust accumulations, caused
most of the damage and casualties in
recent catastrophic events.
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Strategies to Reduce Risk
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Combustible Dust Explosion
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Housekeeping

OSHA CD and  NFPA 61 and 654 WisCon Program 32



Dust Layer <1/32” Depth
<5% Footprint Area or <1000sq. feet, whichever is

smaller

OSHA CD and NFPA 61 and 654 WisCon Program 33
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Where is dust escaping from?
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Housekeeping

OSHA CD and  NFPA 61 and 654 WisCon Program 37



Tip: Imagine that dust is
A FLAMMABLE LIQUID

WisCon Program 38



WisCon Program 39



Tackle Fuel with DESIGN

WisCon Program 40

Enclose structural steel

Local Exhaust Ventilation!



Design

NFPA 654 WisCon Program 41

60◦ slope on horizontal surfaces
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Reduce Oxygen w/ Inert Gas

NFPA 61 and 654 WisCon Program 43
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Bond and Ground Equipment

NFPA Standards WisCon Program 45



Use Non-Sparking Tools

NFPA WisCon Program 46



Eg. Lubrication of Bearings

Eg. Inspecting for Rust

Preventative Maintenance

NFPA WisCon Program 47



Properly Rated PITs

OSHA and NFPA WisCon Program 48

Eg.
EX Rated PITs



HazLoc Electrical – Class II - Div 1 or 2

OSHA and NFPA WisCon Program 49

HazLoc Receptacle

HazLoc Light



-Combustible Materials removed before job begins

-Dust Removed from surfaces

-Dispersion eliminated before job begins

-Fire Watch

Hot Work Permit System

OSHA and NFPA WisCon Program 50



Class II or III, Division 1 or HazLoc Fixed-pipe suction system

Vacuum Cleaners

OSHA and NFPA WisCon Program 51

Class II Div 1 Vacuum
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Avoid Compressed Air
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Vacuuming preferred

*Sweeping and Water Wash-Downs

NFPA 61 and 654 WisCon Program 54



Dust clouds within Ducts, Mixers, Hoppers, Dryers?
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Dispersion unavoidable…
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Dispersion unavoidable…
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Dispersion unavoidable…
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Venting

Isolation

Suppression



Venting - Explosion Doors/Panels

NFPA Standards WisCon Program 60



Venting - Abort Gates/Dampers

NFPA Standards WisCon Program 61



Venting - Abort Gates/Dampers
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*Video*



Isolation - Valves

NFPA Standards WisCon Program 63



Isolation Valve – Example 2
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Suppression

NPFA Standards WisCon Program 65
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Dispersion sometimes unavoidable…
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Confinement is also sometimes unavoidable…
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Venting - Explosion Doors/Panels
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Venting - Abort Gates/Dampers
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Explosion Containment

Image Courtesy of Glatt Air
Techniques; NFPA Standards WisCon Program 71
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Housekeeping, Design

Inert Gas

Compressed Air
Vigorous Sweeping
Venting
Isolation
Suppression

Venting
Isolation
Suppression

Bonding & Grounding
Non-Sparking Tools
Preventative Maintenance
HazLoc Electrical
HazLoc PITs
Hot Work Permits
HazLoc Vacuums



The design/installation of these controls must be
performed by or overseen by a…
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The design/installation of these controls must be
performed by or overseen by a…

Sources: NFPA 61, 654, 652. etc. WisCon Program 74
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Housekeeping, Design

Inert Gas

Compressed Air
Vigorous Sweeping
Venting
Isolation
Suppression

Venting
Isolation
Suppression

Bonding & Grounding
Non-Sparking Tools
Preventative Maintenance
HazLoc Electrical
HazLoc PITs
Hot Work Permits
HazLoc Vacuums

Many strategies to select from...
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Document fire, flash fire and explosion risks…
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Document fire, flash fire and explosion risks…
Strategies in-place or in-progress



NFPA 61, 654, 652, etc. WisCon Program 78



-Documented evaluation of where fire, flash fire and explosion
hazards exist within your facility

Dust Hazard Analysis (DHA)
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hazards exist within your facility
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-Plan for implementation of additional safeguards, if warranted
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-Documented evaluation of where fire, flash fire and explosion
hazards exist within your facility

-Safeguards in-place to manage these events

-Plan for implementation of additional safeguards, if warranted

-Housekeeping Tolerances (Routine and Non-Routine)

Dust Hazard Analysis (DHA)
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Revised every 5 years
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The DHA must be completed by a…
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OSHA and NFPA Standards
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No combustible dust standard

OSHA
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1910.22 Walking-Working Surfaces (“Housekeeping”)

Applicable OSHA Standards
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1910.22 Walking-Working Surfaces (“Housekeeping”)
1910.178 PITs

Applicable OSHA Standards
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1910.22 Walking-Working Surfaces (“Housekeeping”)
1910.178 PITs
1910.307 HazLoc Electrical

Applicable OSHA Standards

Source: E.B. Horsman & Sons –
Electrical Distributor WisCon Program 90



1910.22 Walking-Working Surfaces (“Housekeeping”)
1910.178 PITs
1910.307 HazLoc Electrical
1910.252 or 254 Welding, Cutting, Brazing: Hot Work Permits

Applicable OSHA Standards
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1910.22 Walking-Working Surfaces (“Housekeeping”)
1910.178 PITs
1910.307 HazLoc Electrical
1910.252 or 254 Welding, Cutting, Brazing
1910.145 Signage

Applicable OSHA Standards
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1910.22 Walking-Working Surfaces (“Housekeeping”)
1910.178 PITs
1910.307 HazLoc Electrical
1910.252 or 254 Welding, Cutting, Brazing: Hot Work Permits
1910.145 Signage
1910.1200 Training

Applicable OSHA Standards
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1910.22 Walking-Working Surfaces (“Housekeeping”)
1910.178 PITs
1910.307 HazLoc Electrical
1910.252 or 254 Welding, Cutting, Brazing: Hot Work Permits
1910.145 Signage
1910.1200 Training
1910.36-37 Means of Egress
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1910.22 Walking-Working Surfaces (“Housekeeping”)
1910.178 PITs
1910.307 HazLoc Electrical
1910.252 or 254 Welding, Cutting, Brazing: Hot Work Permits
1910.145 Signage
1910.1200 Training
1910.36-37 Means of Egress
1910.132 PPE (*Video)

Applicable OSHA Standards
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No combustible dust standard – 5(a)(1) “General Duty Clause”

OSHA
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No combustible dust standard – 5(a)(1) “General Duty Clause”

OSHA
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NFPA 61 Agricultural and Food Processing Facilities

NFPA 654 Combustible Particulate Solids

NFPA 664 Wood Processing and Wood Working

NFPA 484 Combustible Metals

NFPA 652 Dust Hazard Analysis
WisCon Program 100



NFPA 660 In-Development

It will consolidate these industry-specific standards.

NOTE:

WisCon Program 101



NFPA Standards

WisCon Program 102

www.nfpa.org

Membership $175 per year (11/28/22)

PDF of a Standard: $84 each (11/28/22)



Combustible Dust Landing Page:
Combustible Dust: An Explosion Hazard - OSHA Guidance |
Occupational Safety and Health Administration

Combustible Dust Compliance Directive:
CPL_03-00-008.pdf (osha.gov)

Combustible Dust Technical Manual:
OSHA Technical Manual - Section IV, Chapter 6, Combustible Dusts

OSHA Resources

WisCon Program 103
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What is SHARP?

WISCONSIN OCCUPATIONAL HEALTH LABORATORY - UNIVERSITY OF WISCONSIN



S.H.A.R.P.

Safety & Health Achievement Recognition Program

WISCONSIN OCCUPATIONAL HEALTH LABORATORY - UNIVERSITY OF WISCONSIN



What is SHARP?

Large Businesses Small Businesses

WISCONSIN OCCUPATIONAL HEALTH LABORATORY - UNIVERSITY OF WISCONSIN



SHARP

WISCONSIN OCCUPATIONAL HEALTH LABORATORY - UNIVERSITY OF WISCONSIN



What Is SHARP?
• Prestigious Award
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• Low injury and illness rates
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What Is SHARP?
• Prestigious Award

• Reserved for small businesses
• Low injury and illness rates
• Exemplary safety and health management systems in-place

• The company is certified as “SHARP”
• Certificates last 2-3 years
• Companies can re-apply
• We want companies to STAY SHARP



SHARP

We currently have 13 SHARP companies in Wisconsin.

WISCONSIN OCCUPATIONAL HEALTH LABORATORY - UNIVERSITY OF WISCONSIN



Benefits of SHARP

WISCONSIN OCCUPATIONAL HEALTH LABORATORY - UNIVERSITY OF WISCONSIN



Benefits of Participation
• Exempt from OSHA’s programmed inspections
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• National exposure and recognition as an employer with an
exemplary health and safety management system in-place
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Benefits of Participation

• Exempt from OSHA’s programmed inspections

• National exposure and recognition as an employer
with an exemplary health and safety management
system in-place

• Plaque and signed certificate from OSHA

• Use of SHARP logo

• Significant management system improvements



Interested?

WISCONSIN OCCUPATIONAL HEALTH LABORATORY - UNIVERSITY OF WISCONSIN



-Most Recent “Complete” 300A Form (2023)

E-mail me!
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www.OSHA.gov/SHARP
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Thank you!!!

Danica Harrier, CSP
Program Manager & Outreach Director

608-226-5248
Danica.harrier@slh.wisc.edu

WisCon Program


