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Any combustible material can burn rapidly when in a finely divided form. If
such a dust is suspended in air in the right concentration, under certain
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conditions, it can become explosible. Even materials that do not burn in larger
pieces (such as aluminum or iron), given the proper conditions, can be
explosible in dust form.

The force from such an explosion can cause employee deaths, injuries, and
destruction of entire buildings. For example, 3 workers were killed in a 2010
titanium dust explosion in West Virginia, and 14 workers were killed in a
2008 sugar dust explosion in Georgia. The U.S. Chemical Safety and Hazard
Investigation Board (CSB) identified 281 combustible dust incidents between
1980 and 2005 that led to the deaths of 119 workers, injured 718, and
extensively damaged numerous industrial facilities.

A wide variety of materials that can be explosible in dust form exist in many
industries. Examples of these materials include: food (e.g., candy, sugar, spice,
starch, flour, feed), grain, tobacco, plastics, wood, paper, pulp, rubber,
pesticides, pharmaceuticals, dyes, coal, metals (e.g., aluminum, chromium,
iron, magnesium, and zinc). These materials are used in a wide range of
industries and processes, such as agriculture, chemical manufacturing,
pharmaceutical production, furniture, textiles, fossil fuel power generation,
recycling operations, and metal working and processing which includes
additive manufacturing and 3D printing.
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OSHA Guidance

OSHA KA & v A

The following OSHA publications contain voluntary guidelines for employers
and employees. The first is a short hazard alert with basic information. The
second is a bulletin that is more comprehensive in nature. The third gives
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specific guidance on hazard communication. The final item is a poster listing
some of the more common materials that can form combustible dust

e Precautions for Firefighters to Prevent Dust KExplosions. OSHA
QuickCard, Publication 3674, (August 2013).

e THirefighting Precautions at Facilities with Combustible Dust. OSHA
Publication 3644, (April 2013).

e Hazard Alert: Combustible Dust Explosions. OSHA Fact Sheet,
(May 2015).

e Combustible Dust in Industry: Preventing and Mitigating the Effects
of Fire and Explosion. OSHA Safety and Health Information Bulletin
(SHIB) 07-31-2005, (July 31, 2005).

e Hazard Communication Guidance for Combustible Dusts. OSHA
Publication 3371, (2009).

e Combustible Dust --- Does your company or firm process any of these
products or materials in powdered form? OSHA Poster, (2008).

e Combustible Dust. Safety and Health material produced through
OSHA Susan Harwood Training Grant Program.
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The following Federal OSHA standards are mandatory; they include OSHA E:#E
provisions that address certain aspects of combustible dust hazards. Some .
are industry-wide and others and industry-specific. R OE%E
OSHA Standards
Highlighted Standards
Related Information
BAE 4 5 TF IR
General Industry (29 CFR 1910) (BRHEREIE | T T 25— 51 255
&2V > 2T L, JFEDIEXIZT 2 X T
—fPEZ (29 CFR 1910) xET, LT, )
1910.22, General requirements. Related Information

1910.22. — B EH

1910 Subpart E - Exit
Routes and Emergency

Planning 1910.38, Emergency action plans. Related Information
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Related Information
BEEE 5 1H IR
General Industry (29 CFR 1910) (BRHERETE - T T 25— 51 255
&2 Y v 2T, FHRDOHEIZ T 2 X T
—WXPEE¥ (29 CFR 1910) xE7 LFEC )
1910 Subpart G -
Occupational Health
. 1910.94, Ventilation. Related Information
1910 T X— K G - %
BELE
1910 Subpart J -
General Environmental
Controls 1910.146, Permit-required confined spaces. Related Information
1910 ¥ 78— b J - — |1910.146, FFAIDSULE R FASZEH
R EE
1910 Subpart L - Fire
Protection
. 1910.157, Portable fire extinguishers. Related Information
1910 Y7 /8— KL - Bf
K 1910. 157, BEHHIE X
1910.165, Employee alarm systems. Related Information




General Industry (29 CFR 1910)
—ixEEZE (29 CFR 1910)

Related Information
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1910. 165, BERAEBLHRI AT A,

1910 Subpart N -
Materials Handling and

Storage 1910.176, Handling materials - general.

1910 #7,3%— RN - #f |1910.176, RO F> - —fiR
BtOBF N R ORE

Related Information

1910.178, Powered Industrial Trucks
1910. 178, B /IffEEERA N T v 7

Related Information

1910 Subpart R -
Special Industries

1910 #7/%— IR - %
BREESR 1910. 261, SV, MR ORE LS

1910.261, Pulp, paper, and paperboard mills.

Related Information

1910.263, Bakery equipment.
1910. 263, ~X—7 U —HE2%

Related Information




Related Information
BHE 4 5 fE IR
General Industry (29 CFR 1910) (BRHERETE - T T 25— 51 255
&2 Y 2T HIE DI T2 'R T
—ikEEZ% (29 CFR 1910) &7, LUFALC, )
1910.265, Sawmills. Related Information
1910. 265, BEfpT
1910.269, Electric Power Generation, Related Information
Transmission, and Distribution.
1910. 269, BHDRKE., EEXROEE
1910.272, Grain handling facilities. Related Information
1910. 272, FBRYAFRHEFR
1910 Subpart S -
Electrical
i 1910.307, Hazardous (classified) locations. Related Information
1910 $7%—FS - &
& 1910.307, faFR (538 BAT
1910.1200, Hazard Communication. Related Information
1910. 1200, fERRAEFHRIEE




General Industry (29 CFR 1910)
—ixEEZE (29 CFR 1910)

Related Information
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State Plan Standards

P

There are 29 OSHA-approved State Plans operating state-wide occupational
safety and health programs. State Plans are required to have standards and
enforcement programs that are at least as effective as Federal OSHA and may
have different or more stringent requirements.

If a hazard is not addressed by an OSHA standard, Section 5(a)(1) of the OSH
Act, often referred to as the General Duty Clause, may apply. This section
requires employers to "furnish to each of his employees employment and a
place of employment which are free from recognized hazards that are causing
or are likely to cause death or serious physical harm to his employees". This
1s discussed further in the Consensus Standards section below.
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OSHA Enforcement

OSHA DHEfT

The following directive outlines Federal OSHA’s enforcement program for
combustible dust hazards, followed by a report on the status of the program:

e Combustible Dust National Emphasis Program. OSHA Directive CPL
03-00-008, (January 30, 2023).
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e Policy Memo on Accumulation Depth for Combustible Dusts, (April | 30 F)
2015). FAVERY U A O MERRTRIE - B B B A& (2015484 1)
OSHA Rulemaking OSHA LRI &

OSHA has begun the rulemaking process to develop a combustible dust
standard for general industry. Activities related to this process are below.

e Combustible Dust. OSHA Regulatory Agenda.

e Combustible Dust; Advance notice of proposed rulemaking. OSHA
Federal Register, 74:54333-54347, (October 21, 2009).

e Rulemaking docket for combustible dust (OSHA 2009-

0023). Regulations.gov.

e Stakeholder meetings have been held. The summary notes are
available:

o Washington DC, December 14, 2009

o Atlanta, GA February 17, 2010

o Chicago, IL, April 21, 2010

e An expert forum was convened by OSHA. The report is available:
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o Expert Forum Summary Report (PDF). OSHA, (May 31, 2011).

HE 7 +—F AELKHEE (PDF) . OSHA, (201145 A 31 H),

Consensus Standards

BEEE

These standards are NOT OSHA regulations. However, they do provide
guidance from their originating organizations related to worker protection. In
some cases, they may be mandated by State or local governments, or
individual companies.

National Fire Prevention Association (NFPA)

NFPA develops, publishes, and disseminates more than 300 consensus codes
and standards intended to minimize the occurrence and effects of fire and
other risks. Virtually every building, process, service, design, and installation
in society today is affected by NFPA documents. These standards may be
viewed online at NFPA Codes and Standards. Those related directly to
combustible dust explosion hazards are:

e 61, Standard for the Prevention of Fires and Dust Explosions in
Agricultural and Food Processing Facilities

e 484, Standard for Combustible Metals

e 654, Standard for the Prevention of Fires and Dust Explosions from
the Manufacturing, Processing, and Handling of Combustible
Particulate Solids

e 655, Standard for Prevention of Sulfur Fires and Explosions

e 664, Standard for the Prevention of Fires and Explosions in Wood
Processing and Woodworking Facilities
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FM Global

These Standards address aspects of combustible dust hazards:

Collection Systems

of Combustible Dust Explosion and Fire

International Code Council (ICC)

These Standards address aspects of combustible dust hazards:
e International Building Code

International Fire Code

e International Mechanical Code

Consensus Standards and the General Duty Clause

The General Duty Clause, Section 5(a)(1) of the OSH Act, can be used to cite

Property Loss Prevention Data Sheet 7-73, Dust Collectors and

Property Loss Prevention Data Sheet 7-76, Prevention and mitigation

FM E SRS
AFEETFRER U A OSBRI BT 5 AT O FH AR ET

o [WFEHRKPIET —# 2 —F 7-738 THEU AN OME LA S AT A
o MpERKBSIET— X% v — b 7-76 Ta[kEE UABEREB T OUKE DR IE &%

T8k
(BFHEZTE : F MBS & 127 75 D B & 7F 95 KE DB T,
K[E TIF T GREY) T S NTE BPLRIT(FNTES L 5ICT 572 0D05#
TH S IHLEHEE (OSHA) 238 0 F T3, BTG DIEHIZ D0 Tld
FERHZL LTI THE L TOE WA,
Lo VIz, BEFBGER Th S RT3 FM Approvals #L058E 75 FM ##%
(Factory Mutual Standards) #2952 2I120>THOET, )

EpRgLRERES (ICC)

TS DI AR C A DfERIEICBE T 2 MImICE R L THET
o [E|fRARSEILYE

o [EPFRIHPLIALYE

o [HPEHRR L YE

BREERVC—REBERH

Wz EIES b K@ (DED —RFH R, Wb 2 aB b L 7Rk
(CROEH B T 24T 272D TX 228, YAERICHEH &
N2 OSHA JLERFAELRWGRICROND, 25 LRItz s H i3 2 BRI

11




employers that fail to keep a workplace free of hazards, but only where there
is no OSHA standard that applies to the particular hazard involved. In
evaluating such situations, the hazard must be recognized (by industry or the
employer), must have caused or be likely to cause death or serious physical
harm, and a feasible means to correct the hazard must be available.
Consensus standards may be used to provide a feasible means of abatement
and establish employer and industry knowledge.

Section 5(a)(1) is not:
¢ used to enforce "should" standards.

e used to require abatement methods not required by a specific
standard.

e normally used to cover categories of hazards exempted by an OSHA
standard.
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(a) Each employer --

(1) shall furnish to each of his employees employment and a place of
employment which are free from recognized hazards that are causing or
are likely to cause death or serious physical harm to his employees;

(2) shall comply with occupational safety and health standards promulgated
under this Act.

(b) Each employee shall comply with occupational safety and health standards
and all rules, regulations, and orders issued pursuant to this Act which are
applicable to his own actions and conduct.
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Additional Resources

B EHIR

Related Safety and Health Topics Pages

e Confined Spaces

e Klectric Power Generation, Transmission, and Distribution Industry

e Electrical

e Fire Safety

e Grain Handling Facilities

e Hazard Communication
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Ventilation

CRE

U.S. Chemical Safety and Hazard Investigation Board

CSB Combustible Dust hazard Investigation

Hoeganaes Corporation Fatal Flash Fires

Imperial Sugar Company Dust Explosion and Fire

Hayes Lemmerz Dust Explosions and Fire

CTA Acoustics Dust Explosion and Fire

West Pharmaceutical Services Dust Explosion and Fire
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Other Federal Resources

Overview of Dust Explosibility Characteristics. NIOSH, Cashdollar-

KL, NIOSHTIC-2 No. 20020625, (May 2000) . Appeared in the J Loss

Prev Process Ind 2000 May 13(3-5); :183-199.

Worker Killed in Wood-dust Fire Sparked by Faulty Fuse. NIOSH
FACE Oregon Case Report: 030R021, (February 9, 2006).

State Resources

Combustible Dust. Oregon Hazard Alert, OR-OSHA 2993, (June 2008).

Combustible Dust Explosion Hazards. Kentucky Department of Labor Hazard
Alert.

Combustible Dust Poses a Dangerous, Explosive Threat in the Workplace.
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NCDOL Industry Alert. AR U ARG IZ B W CIER R IE RV 2 & 7 57, NCDOL J# 3%
e,
Books 8

Health). John Nagy, Marcel Dekker Inc., ISBN 0-8247-7004-8.

Dust Explosions in the Process Industries. Eckhoff, Rolf K., Elsevier
Science, ISBN 0-7506-7602-7.

Dust Explosion Prevention and Protection: A Practical Guide.
Katherine Barton, Gulf Publishing Company, ISBN 0-7506-7519-3.

Development and Control of Dust Explosions (Occupational Safety and
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> 71 —%t. ISBN 0-8247-7004-8,
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P =2, ISBN 0-7506-7602-7,
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