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What is Combustible Dust?

Examples
Air Handling Systems

S,

AIR HANDL



http://www.airhand.com/combustibledust.aspx

What is Combustible Dust?

Examples
=Sawdust Cannon, courtesy of Navy Island



http://www.navyisland.com/products/sawdust-cannon.html
http://www.navyisland.com/

What is Combustible Dust?

Examples
=Mythbusters - Creamer Cannon



https://www.youtube.com/watch?v=yRw4ZRqmxOc&NR=1

What is Combustible Dust?

Combustible Dus

Does your company or firm
process any of these products or
materials in powdered form?

Iif your company or firm processes any of these products or
materials, there is potential for a “Combustible Dust” explosion.

Agri

Ego whita

Milk, powdered
Milk, nenfat, dry
Soy flour
Starch, corn
Starch. rica
Starch, wheat

Sugar
Sugar, milk
Sugar, beet
Tapioca
Wh

"y
Wood flour

=
Garlic powdar
Gluten

Grass dust
Green coffes
Hops (malted)
Lemaon peel dust
Lemaon pulp
Linaced

Lucust bean gum
Malt

DOat flour

Oat grain dust
Olive pollots
Cinion powdor

Soybean dust

Spica dust

Spice powder
Sugar (10x)
Sunflower
Sunflower seed dust

ea
Tabacco blend
Tomato

Walnut dust
Wheat flour
Wheat grain dust
Wheat starch
Xanthan gum

Chemical Dusts

Adipic acid
Anthraguinone

Ascorbie acid

Calcium acetate

Calcium stearate
Carboxy-methylcellulose

Luad stearate
Methyl-cellulose
Paraformaldehyde

Sodium ascorbate

Sulfur

Epoxy resin

Malamina rasin

Melamine, molded
{phencl-cellulose)

Melamine, molded
{wood flour and
mineral filled phanol-
formaldehyda)

{pelyl Methyl acrylate

{poly) Methyl mrrlulu.

{poly) Propylens
Terpane-phencl resin
Uraa-formaldohyde/

Agricultural Dusts Parsley v Dusts cellulose, molded
Altalfa Peach Charcoal, activated Metal Dusts {poly) Vinyl acetate/
Apple Peanut meal and skins Charcoal, wo: Aluminum ethylene copolymer
Bant root Paat Coal, bituminous Bronza {poly) Vinyl alcohol
Carragoon Patato Coke, patraloum Iron carbanyl {paly) Vinyl butyral
Carrot Potato flour Lampblack Magnesium {poly] Vinyl chioride/
Cocoa bean dust Fotato starch Lignite Zing athylena/vinyl

Cocoa powder Raw yucca seed dust Peat, 22%H:0 acetylene suspension
Cocanut shall dust Rice dust Soot. pine Plastic Dusts copolymar

Coffoe dust Rice flour Ceollulose {poly) Acrylamide {poly) Vinyl chloride/
Corn meal Rice starch Collulose pulp {poly] Aarylonitrile vinyl acet

Cornstarch Rye flour Cork {poly) Ethylene emulsion

Catton Semolina Corn Al

Dust Control Measures

Tha dust-containing systems (ducts and dust collactors) are designad
in a mannar {Le., no leaking) that fugitive dusts are not sllowed to
accumulnte in the work aroa.

Tha tacility has & housekeaping program with ragular claaning fre-

quancies for floors and surfaces, such as ducts,
plpas. hoods, ladges, and baams, o dust

The facility selocts and usos industrial trucks thot are approved for the
combustible dust locations.

Prevention Measures

Tha facliity has separator devices 1o remove forslgn materials
capable of igniting combustibio dusts.

MSDSe for the which could b

dust undor

within oporating araas of the facility.

The working surfaces are designed in a manner to minimize dust
accumulation and faciiitate cleaning.

Ignition Control Measures

Electrically-powared cleaning devices such as vacuum cleanars, and
alactrical aquipmant are approved for the hazard classification for
Class Il locations.

Tha facility has an ignition control progeam, such as grounding and
bonding and other methods, for dissipating any electrostatic charge that
could ba generatad while transparting tha dust through the ductwork.
Tha facility has a Hot Work paomit program.

Arans whars smoking is prohibited are posted with “No Smeking” signs

Duct systoms, and a y ar bonded
and groundod o minimize accumulation of static slctrical charge,

OSHA

narmal are available

Employess are trained on the axplosion Inmrr.ls of combustible dusts.
Protection Measures

The facliity has an emergancy action plan.

Dust collectors are not located inside of Lmlrdlllua {Some exceptions)
Aooms, bulldings. or athar febust havn
raliaf vonting distributod over tha itacior veall S Bulidings and
encloaurea.

Explosion venting is directed to a safe location away from employess.

The facility has isolation devices to prevent deflagration propagation
between pleces of eguipment connected by ductwork.

Tha dust collactor systems hava Erml'k datection and sxplosion/
doflagration supprassion systam

Emargancy axit routes are maintained proparty.

Occupational Safety
and Health Administration
U.S. Departmant of Labor

wwrw.ashagov « (B00) 321.05HA « TTY (877) 8805627




What is Combustible Dust?

Agricultural Products | | Cottonseed Soybean dust Chemical Dusts Epoxy resin

Egg white Garlic powder Spice dust Adipic acid Melamine resin
Milk, powdered Gluten Spice po, aquinone Melamine, molded
Milk, nonfat, dry dust ASugar 4 bic acid (phenol-cellulose)
Soy flour G - g acs Melamine, molded
Starch, corn Hop our and

Starch, rice al filled phenol-

Sagaie Combustible dusts are fine Bt
Sugar, m -
particles that present an
explosion hazard when
suspended in air in certain

Apple ACopolymer

- conditions. , R

Carrot Source: OSHA Fact Sheet. Vinyl chloride/
Cocoa bean dug gt pe/vinyl

dte
acrylate,

Whe

Aqris

Cocoa powde Ra . acefylem.suspension
Coconut shell dust Ri Ot ¢ Dusts copolymer

Coffee dust RIEE tlour ellulos Acrylamide (poly) Vinyl chloride/
Corn meal Rice starch Cellulose} (PS%¥) Acrylonitrile vinyl acetylene
Cornstarch Rye flour Cork (poly) Ethylene emulsion

Cotton Semolina Corn (low-pressure process) copolymer




What is Combustible Dust?

Combustible Fine Particles

It is not simply defining a dust, it is determining the
explosibility of the dust. Important factors include, but no
limited too:

Particle Size

Particle Shape

Particle Aging
Triboelectric Attraction
Hydrogen Bonding

Environment




What is Combustible Dust?

Combustible Fine Particles
Additionally...

K,; value is used as a factor in the deflagration of your dust.

Wood flour has a K, Value of >200 and < 300 meaning it has a
strong explosion characteristic.

Dust explosion class rating system from St 0 — St 3
e.g. Dust explosion class of wood flour is St 2.

NFPA defines the size of “Deflagrable Wood Dust”
as 500 microns (.5 mm, 0.0196”) or less and has a
moisture content of less than 25%. Material will
pass through U.S. No. 35 Standard Sieve which is
approx. the “size of fairly coarse sand”.

(NFPA 664 (3.3.27.1)




What is Combustible Dust?

Combustible Fine Particles

Layer Depth Criterion —
In general mfg —1/32 in.+ depending on bulk density and
total area. (NFPA 654-2013 6.1.3.1)

Layer Thickness Criterion —
In woodworking facilities, a dust
layer of 1/8 in. thick (over 5% of area)
can be sufficient to warrant immediate *5%9
cleaning of area. (NFPA 664-2012 4.2.1) =~ "% ®




What is Combustible Dust?

Combustible Fine Particles

If there is any doubt of combustibility, the dust
must be sent to a certified facility to be tested.




What is Combustible Dust?

Hazard Recognition/Assessment

TESTING per NFPA 652

e “go/no/go”” test: “yes, it blows up, or no,
it doesn’t” per ASTM E 1226 Standard Test |
Method for Explosibility of Dust Clouds” 1A
(NFPA 652 4.5.3.1)

e “The owner/operator of a facility with
combustible particulate solids and dust
shall be responsible to indentify, sample,
analyze, and test materials to ensure the
materials are combustible and the hazards
are adequately assessed.” (NFPA 652 4.4.1)

e Testing prices ranges from $350-$1300 up
to $3850 for a full OSHA NEP Package.



http://www.astm.org/Standards/E1226.htm

What is Combustible Dust?

SaFAUSKE

Go /NoGo

Result-Go | D';:s it eprnNt.!)e?_ Result - NoGo

- with evidence of ignition
but no explosion and
high-temp exposure

Vent Sizing

How quickly & how severe
will the explosion be?

At what temperature will
my fugitive dust layer and

‘/ dust cloud ignite?

Housekeeping
Housekeeping

At what concentration of
>N dust in air will there be a

risk of explosion? Burn Rate

How quickly will my
material burn?

MIE

_k‘_ Will a spark cause an

explosion?

[« NoGo testing should ) ( Perform a PHA to

| be performed for Go | apply test results to '
results too. real world scenarios 3
(LIT, MIT and Burn Rate) with a Go or NoGo result.

Courtesy of Fauske



What is Combustible Dust?

lgnition
(heat, spark)

ngle

Fuel
(combustible dust)

Classj

Remove any one

element
eliminates the Oxygen
possibility of fire. (air)




What is Combustible Dust?

Fire Fire
Fuel lgnition
(combustible dust) (heat, spark)

Dust gon

Explosion
Confinement

Explosion
Dispersion
(Dust Suspension)

Fire
Oxygen
(air)




Who's in Charge?

OSHA
Employee "‘ Congress
Business ‘ . NEPA
Owner UJ
Insurance AH)

Company




Who's in Charge?
Regulatory Organizations & Agencies

OSHA

2005 - Safety & Health Bulletin: Combustible Dust in Industry:

Preventing and Mitigating the Effects of Fire and Explosions

2007 — OSHA Combustible Dust National Emphasis (NEP)
Program targeted inspections on combustible dusts. Results

indicated unusually high numbers of general duty clause
violations, indicating a strong need for a combustible dust
standard.



http://www.osha.gov/dts/shib/shib073105.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=directives&p_id=3830
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg

Who's in Charge?

Regulatory Organizations & Agencies

OSHA

2008 - Hazard Alert: Combustible Dust Explosions. OSHA Fact
Sheet

2009 - OSHA considers rulemaking (ANPRM) to develop a
combustible dust standard for general industry.

2009 — OSHA hosts first in series of Stakeholder meetings in
Washington DC.



http://www.osha.gov/OshDoc/data_General_Facts/OSHAcombustibledust.pdf
http://www.reginfo.gov/public/do/eAgendaViewRule?pubId=200904&RIN=1218-AC41
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg

Who's in Charge?

Regulatory Organizations & Agencies

OSHA

2013 — OSHA announces plan to finally initiate SBREFA
(Small Business Regulatory Enforcement Fairness Act)

meetings (currently on hold since 2014, possibly October
2016). g '

2013 - OSHA publication: Firefighting
Precautions at Facilities with
Combustible Dust



http://www.reginfo.gov/public/do/eAgendaViewRule?pubId=201210&RIN=1218-AC41
http://www.osha.gov/Publications/OSHA_3644.pdf
http://www.safetyandhealthmagazine.com/articles/combustible-dust-resource-for-emergency-responders
http://www.safetyandhealthmagazine.com/articles/combustible-dust-resource-for-emergency-responders
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg

Who's in Charge?

Regulatory Organizations & Agencies

OSHA

2013 - Updated Hazard Communication Standard

« According to OSHA - “"Hazardous chemical” means any
chemical which is classified as a physical hazard or a
health hazard...combustible dust...



http://www.osha.gov/dsg/hazcom/index.html
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg

Who's in Charge?

Regulatory Organizations & Agencies

OSHA

2015 - Evaluating Hazardous Levels of Accumulation Depth for
Combustible Dusts

“The purpose of this memorandum is to provide guidance in
calculating the levels of dust accumulations that may be
allowed at workplaces for combustible dusts with bulk
densities less than 75 Ib/ft3. ”



https://www.osha.gov/dep/enforcement/Combustible_Dusts_04212015.html
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg

Who's in Charge?

OSHA

June 2016 — NEW OSHA Fact Sheet

Capture

Comhustihle Dust



http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg

Who's in Charge?

OSHA FactSheet

Protecting Workers from Combustible Dust
Explosion Hazards
Combustible dusts can fuel a flash fire or explosion when dispersed in a
dust cloud. Workers in many industries who handle combustible solids
u I | e may be exposed to combustible dust incidents that can cause catastrophic
destruction, injuries and deaths. Employers and workers should take the steps

below to control the fuel and prevent tragic consequences.

Control the Fuel (Dust) and
Avoid Incidents
« Capture dust before it escapes into a work

area by using properly designed, installed,
approved and maintained dust collection
systems,

Contain dust within equipment, systems or
rooms that are built and operated to safely
handle combustible dust.

« Clean work areas, overhead surfaces and

spaces freq y and ghly
using safe housekeeping methods to remove
com ible dusts not cap or i
Fact Sheet g
- cellulose charcoal Epoxy resin
Workers Saf. ies to Keep tom eoal melaming
'OrKers e epg white lamphlack phenalic resin
Employers should determine whether dusts Eﬂ'm lignite ::ﬁ:\:ﬁge
present in the workplace are e.xplosibla. If so, powedered milk
they must take proper precautions to protect soy flour Metals Other
workers against flash fires and explosions. spices aluminum binsolids
Resources to help employers can be found at starch - dyes .
: sugar magnesium pharmaceuticals
www.osha.gov/idsg/combustibledust. tobaceo titanium
. wiond flour zirconium soap.
Workers must be protected from combustible sulfur
dust flash fire and explosion hazards.
Supervisors should be notified if proper Some Dusts are Not Combustible

precautions have not been taken to protect

- Certain materials in their pura chemical state will
workers from combustible dust hazards. P

not form combustible dust, including cement,
gypsum, limestone, sand and salt.



http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg

Who's in Charge?

Regulatory Organizations & Agencies

U.S. Congress

e 2008 — HR 5522, Worker Protection Against Combustible Dust
Explosions and Fires Act of 2008 - To require the Secretary of
Labor to issue interim and final occupational safety and health
standards regarding worker exposure to combustible dust...

Reintroduced in 2013 — HR 691.

Yet to be reintroduced.



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=5QoqlXn64YBW5M&tbnid=cn1qxX4A0Y62NM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/United_States_Congress&ei=vnjNU_jZFdS0yASRq4CoDg&bvm=bv.71198958,d.aWw&psig=AFQjCNGWNbjAQlLzhSyZ7DJzKb3yoy7Ixg&ust=1406061066167121
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=5QoqlXn64YBW5M&tbnid=cn1qxX4A0Y62NM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/United_States_Congress&ei=vnjNU_jZFdS0yASRq4CoDg&bvm=bv.71198958,d.aWw&psig=AFQjCNGWNbjAQlLzhSyZ7DJzKb3yoy7Ixg&ust=1406061066167121

Who's in Charge?

Regulatory Organizations & Agencies | » I

NFPA — National Fire Protection Association — NFPA
International Codes and Standards Organization that creates
voluntary consensus standards.

Voluntary Consensus Standards — According to OSHA:

“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.”



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://www.arffsolutions.com/&ei=SXnNU762CISSyAS4poDQDw&bvm=bv.71198958,d.aWw&psig=AFQjCNHDpvpNbS_l8ZRI3AiI8j5YfhCzzQ&ust=1406061257228858
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://www.arffsolutions.com/&ei=SXnNU762CISSyAS4poDQDw&bvm=bv.71198958,d.aWw&psig=AFQjCNHDpvpNbS_l8ZRI3AiI8j5YfhCzzQ&ust=1406061257228858

Who's in Charge?

Regulatory Organizations & Agencies | » I

NFPA — National Fire Protection Association Standards NFPAE

* NFPA 654 Standard for the Prevention of Fire and Dust Explosions
from the Manufacturing, Processing, and Handling of
Combustible Particulate Solids

* NFPA 664 Standard for the Prevention of Fires & Explosions on
Wood Processing & Woodworking Facilities

* NFPA 652 Standard on the Fundamentals of
Combustible Dusts - “This standard shall provide the basic
principles of and requirements for identifying and managing &
fire and explosion hazards of combustible dusts and '
particulate solids.” Credible Risk by Guy Colonna, NFPA



http://www.nfpa.org/newsandpublications/nfpa-journal/2015/march-april-2015/features/dust
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://www.arffsolutions.com/&ei=SXnNU762CISSyAS4poDQDw&bvm=bv.71198958,d.aWw&psig=AFQjCNHDpvpNbS_l8ZRI3AiI8j5YfhCzzQ&ust=1406061257228858
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://www.arffsolutions.com/&ei=SXnNU762CISSyAS4poDQDw&bvm=bv.71198958,d.aWw&psig=AFQjCNHDpvpNbS_l8ZRI3AiI8j5YfhCzzQ&ust=1406061257228858

Who's in Charge?

Regulatory Organizations & Agencies
AHJ (Authority Having Jurisdiction)

Typically government (local, state, federal or other regional)
authority having jurisdiction, including but not limited too:

Fire Marshal

'-.F" [» {
Building Inspector fHA ™
Labor Department 4 \“’;jj ;’A{

Health Department |
Other Local and State Authorities

Insurance Inspector




Who's in Charge? [|\[t"¥

Regulatory Organizations & Agencies

Insurance Companies
FM Global — Data sheet on prevention and mitigation of
combustible dust

- Describes recommended preventive measures to
reduce the frequency of combustible dust explosions,
and protection features to minimize damage from a
combustible dust explosion.



http://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=bBTbmTs3-Z50JM&tbnid=0oC3ePi0mjYGeM:&ved=0CAgQjRw&url=http://sweboston.org/jobs/2011/FMGlobal.html&ei=mHnNU5D7IJSpyAT9p4CQDw&psig=AFQjCNG_ZbbCZ4FcEO_zJ3DQZY9yizdjgg&ust=1406061336640758
http://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=bBTbmTs3-Z50JM&tbnid=0oC3ePi0mjYGeM:&ved=0CAgQjRw&url=http://sweboston.org/jobs/2011/FMGlobal.html&ei=mHnNU5D7IJSpyAT9p4CQDw&psig=AFQjCNG_ZbbCZ4FcEO_zJ3DQZY9yizdjgg&ust=1406061336640758

Who's in Charge?

60 Grit Rough humor by Steve Spiro
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Fred figured he didn’t really need
a dust collection system.

Used with permission from Steve Spiro




Who’s REALLY in Charge?







Can it Happen?

1785 — First recorded dust explosion at a flour mill in Italy.

2008 - Georgia sugar refinery explosion — Imperial Sugar explosion was an
industrial disaster that occurred in Port Wentworth, Georgia. Enclosed
(confined operation). Primary explosion, then secondary explosion.

-

Photo: U.S. Chemical Safety Board



http://www.csb.gov/imperial-sugar-company-dust-explosion-and-fire/

Can it Happen?

2011 - Mississippi mill slapped with ComDust violations - $67,800 - OSHA has
cited the mill for a variety of violations, including...electrical junction box
open in an area where combustible wood dust accumulates.

2011 - ComDust Exposure Leads to Georgia Co. Fine - $55,250 - 46 alleged
safety and health hazards including worker exposure to heavy
accumulations of combustible dust. Proposed penalties total $55,250.

2011 - Seating Company Slapped with fines for Combustible Dust - $117,600
- “Combustible dust, with its fine particulate composition, has the ability
to create an explosive atmosphere...” said Area Director. “The
accumulations of combustible dust must be removed, and a program
must be put in place to prevent any potential build up from occurring.”

2011 - ComDust explosion at Universal Woods injures two workers -
Workers were using a metal rod to unclog the dust collection filter when
it apparently touched something causing a spark - triggering an
explosion and resulting fireball that blasted more than 50 feet into the air.

VEGAS

A
4


http://woodworkingnetwork.com/Mississippi-mill-slapped-with-ComDust-violations/2011-02-19/Article.aspx?oid=1308526&fid=WWN-ARTICLES&aid=79
http://ohsonline.com/articles/2011/02/10/combustible-dust-exposure-leads-to-georgia-companys-55250-fine.aspx
http://www.runtherisk.info/seating-company-slapped-with-117600-in-fines-for-combustible-dust-health-hazards/
http://www.woodworkingnetwork.com/news/woodworking-industry-news/comdust_explosion_at_universal_woods_injures_two_workers_127853908.html

Can it Happen?

2011 - OSHA Slaps Pilgrim’s Pride with fines - $85,000
...allowed electrical components such as motors and drop lights to be
subject to the accumulation of combustible dust.

2011 - OSHA proposes fine for Opelika packaging - $54,880 OSHA violations
involve improper housekeeping for allowing up to 36 inches of
combustible wood dust to accumulate.

2011 - Fine for exposing employees to combustible dust hazards - $58,800

"Failing to provide appropriate personal protective equipment and
monitoring workers for exposure to...combustible dust puts them at an
unacceptable risk for injury and illness”.



http://www.industryweek.com/articles/osha_slaps_pilgrim%92s_pride_with_85000_in_fines_25127.aspx?SectionID=1
http://blog.al.com/live/2011/08/osha_proposes_54880_fine_for_o.html
http://www.hazardexonthenet.net/article/45604/-58-800-fine-for-exposing-employees-to-combustible-dust-hazards.aspx?AreaID=2

Can it Happen?

2012 - Babine Forest Products mills, Burns Lake, B.C. Blast that killed 2
workers and injured 19 others blamed on excessive wood dust

i 0? 4

1 ' -

Photo: CBC News



http://www.cbc.ca/news/canada/british-columbia/babine-forest-products-fined-1m-for-burns-lake-sawmill-explosion-1.2597280

Can it Happen?

2012 - Prince George, BC, Canada, Lakeland Mills sawmill ‘ball of flame’ kills 1,
injures 24 (CBC Video)

- Workers say building exploded around them

- Flames at the sawmill, located about one kilometer outside the city,
were reported to have shot more than 60 meters in the air.

- Some outside experts have
pointed to high dust levels
and limited ventilation
at the mill as a possible cause.

Photo: CBC News



http://www.cbc.ca/news/canada/british-columbia/story/2012/04/24/bc-prince-george-mill-fire.html?cmp=rss&goback=.gde_2076996_member_110292445
http://www.cbc.ca/news/canada/british-columbia/story/2012/01/25/bc-burns-lake-mill-dust-levels.html

Can it Happen?

Photo: CBC News




Can it Happen?

2012 - Fire Breaks Out At Wood Pellet Plant — Fire officials in Jaffrey, NH were
on the scene of a three-alarm.

OSHA issued its news release mere hours after the plant sustained
another fire - it's third since 2008 - that was ignited by sparks caused by a
mechanical malfunction of a pellet mill.

,Combust‘ible Dust
‘gélj Explo i

F - ‘.;
= 2

T

- g

Photo: OSHA



http://www.wmur.com/news/30964954/detail.html

Can it Happen?

2012 - Alabama furniture manufacturer cited by OSHA for exposing workers
to combustible dust, other hazards

25 safety and health violations. OSHA initiated an inspection in Feb. as part
of the agency's NEP on Amputations and its Local Emphasis Program on
High Noise Industries. Proposed penalties $94,500.

NOTE: Nothing related to combustible dust initiated this inspection.

19 serious safety and health violations involve:

- maintain the dust collection system to prevent potential fires or
explosions; install dust collection systems in areas where combustible dust
is present; ensure danger signs are posted
on equipment generating combustible dust; reduce the
pressure on an air hose to less than 30 psi

IHE

TR



http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=NEWS_RELEASES&p_id=22824

Can it Happen?

2013 - Cardell Cabinetry LLC has been cited for combustible dust and other
safety and health violations by OSHA.

The semi-custom cabinet company faces a penalty of $267,434 for 29
violations at the San Antonio, TX, facility.

Cardell faces penalties of $99,000 for the repeat failure to "remove
combustible wood dust, cover electrical boxes and reduce the pressure
of compressed air.”

The repeated failure to remove wood dust from the parts mill area is a
S34,034 penalty for the failure-to-abate violation.

September 9, 2013 Cardell Cabinetry closed it doors.




Can it Happen?

2014 — Albany, NY - OSHA cites cabinetry, countertop manufacturer for
combustible dust, chemical hazards

« Salko Kitchens Inc. faces proposed fines of $51,800 for combustible dust
and potential carcinogen exposure violations.

« "These workers face both immediate and long-term health and safety
hazards from on-site conditions," said OSHA's area director in Albany.
"The combustible dust can ignite and explode in seconds. For the health
and well-being of its employees, it's imperative that this employer
correct these hazards and take effective steps to
prevent them from happening again.”



https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=NEWS_RELEASES&p_id=25809

Can it Happen?

2014 — U.S. Chemical Safety Board: Releases Safety Video, “Combustible
Dust: Solutions Delayed”

Charleston, WV, July 16, 2014 — CSB released its final report, safety
recommendations and accompanying safety video into a fatal combustible
dust explosion at the AL Solutions metal recycling facility in New
Cumberland, West Virginia.

Report reiterates a recommendation that OSHA promulgate a general
industry combustible dust standard, something the agency has been
calling for since 2006.



http://www.csb.gov/videos/combustible-dust-solutions-delayed/

Can it Happen?

2014 — OSHA Cites Combustible Dust at West Hartford Stairs; S60,000 Fine.
Source www.woodworkingnetwork.com

e OSHA says it found that employees were exposed to fire hazards from a
dust collection system that lacked a spark detector to prevent hot metal
from entering the dust collector and igniting an explosion.

e Other hazards cited were (but not limited too) combustible dust in
electrical outlets.



http://www.woodworkingnetwork.com/woodworking-industry-management/woodshop-safety-regulations/OSHA-Hits-West-Hartford-Stairs-Cabinets-Fined-for-Amputation.html?ref=511
http://www.woodworkingnetwork.com/

Can it Happen?

2016 — Viking Cabinets, Inc. fined $107,000 for hazards including combustible
dust Source: Woodworking Network

e ...following an inspection by the state labor department, found
combustible fine wood dust had accumulated on the electrical system
and other surfaces in the shop, creating an additional fire hazard.



http://www.woodworkingnetwork.com/news/woodworking-industry-news/viking-cabinets-inc-fined-107000-hazards-including-combustible-dust
http://www.woodworkingnetwork.com/

Can it Happen?

2016 — NY manufacturer fails to correct comdust hazard, allows recurring fire,
explosion...faces S197K in OSHA fines
Source OSHA

Agency inspectors found company failed to address combustible dust
hazards involving the dust collection system....also identified failure to:
Address combustible dust related fire and explosion hazards for conveyor
equipment and an inoperable spark detection/fire suppression system.

Inspect fire extinguishers annually, and maintain them in fully charged
and operable condition.

Remove accumulations of combustible wood dust and
shavings on rafters and other surfaces.

Remove piles of wood dust and shavings on floors that
create fire, slip, trip, and fall hazards.



https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=NEWS_RELEASES&p_id=32799
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=NEWS_RELEASES&p_id=32799

Can it Happen?

2017 - Unilin wood products explosion kills employee, sends another to ER
Source: Woodworking Network

A big explosion rocked Unilin’s wood product plant in Montgomery County,
North Carolina

2017 — Two Injured in Silo Explosion, Fire at Mill in Oregon
Source: Powder Bulk Solids

"The explosion was possible by the presence of wood dust, which may have
added to the fuel load in the form of finely dispersed combustible
particles."



http://www.woodworkingnetwork.com/news/woodworking-industry-news/unilin-wood-products-explosion-sends-two-employees-emergency-room?utm_source=Real_Magnet&utm_medium=Email&utm_term=jscott@airhand.com&utm_content=DAILY%20BRIEF&utm_campaign=Explosion%20kills%25
http://www.powderbulksolids.com/news/Two-Injured-in-Silo-Explosion-Fire-at-Mill-in-Oregon-05-24-2017

Can it Happen7

China
Three deadly explosions:
e May 2011 - Foxconn Apple factory, aluminum dust
e Dec 2011 - another Apple supplier in Pegatron in Shanghai,
aluminum dust
e August 2014 - wheel hub polishing facility in Jiangsu, metal dust, 169
deaths, over 200 injured.
Sept 2015 - China’s State Administration of Work Safety issues
guidelines to prevent combustible dust explosions.
Taiwan
June 2015 - Corn Starch explosion, over 500 injured.
England
July 2015 — Wood Mill, Cheshire UK, 4 deaths, 35 injured




Prevention

Photograph by Mark Lodge |




Prevention

Use OSHA & NFPA as guidelines
- Hazard Recognition/Assessment
- Building Design & Engineering Controls
- Housekeeping

- Worker Training




Prevention

CCOHS
(Canadian Centre for Occupational Health & Safety)

Clearly defined prevention measures
» Eliminate

- Substitute mSﬂFE

- Engineering  WORKING TO MAKE A DIFFERENCE

« Administration

e —— e

e
p—

— ]

Photo: Work Safe BC



http://www.ccohs.ca/oshanswers/chemicals/combustible_dust.html

Prevention

Use OSHA & NFPA as guidelines

- Hazard Recognition/Assessment

- Building Design & Engineering Controls
- Housekeeping

- Worker Training




Prevention

Hazard Recognition/Assessment
Assessment

* Dust Hazards Analysis (DHA) — Example provided in NFPA
652 Standard on Combustible Dusts (Annex B)

DHA, similar to a PHA (Process Hazard Analysis) is used to
indentify hazard at each point along the process and to
document how the hazard is managed

DHA shall be com\:leted with 3-year period from the
nggt;vi %Iazte of this standard (Sept 7, 2015) NFPA 652-

Insurance Company — Inspection
Check State and Local Codes

AHJ (Authority Having Jurisdiction) — Fire Marshall, Building
Inspector.




Prevention

Building Design & Engineering Controls

Prevent/Eliminate accumulatlon of FUGITIVE dust, flat
surfaces worst. =

e Rectangular HVAC ducting.
* Overhead beams

* Electrical cable trays
* Lighting fixtures

* And “invisible” areas such as |
THOSE ABOVE suspended ceilings

* Round metal ducting — Better option pmss
with less flat surface area. : '




Prevention

Building Design & Engineering Controls
Equipment

- Abort Gates exhaust hazardous air flow from the ducting.
Used in return air systems, Abort Gates safely exhaust
hazardous air to the atmosphere, thereby protecting plant
and personnel.

Source: GreCon Spark Detection and “Explanatory Materials” Annex A NFPA 664



http://www.grecon-us.com/html/spark_detection.htm

Prevention

Building Design & Engineering Controls
Equipment
- Explosion Protection VENTING Video

Explosion Prltect nsS



https://www.youtube.com/watch?v=yqn09qucMmQ

Prevention

Building Design & Engineering Controls

Equipment
Explosion Protection SUPPRESION Video



http://www.youtube.com/watch?v=_UP3NqGAE1Q

Prevention

Building Design & Engineering Controls
Equipment
- Spark Detection Information

- Spark detection systems are
primarily used as a fire
prevention method in dust collectors by detecting and
extinguishing sparks and embers.

- A dull tool, a damaged fan bearing, an over heated motor, or
a foreign object within the material can be the cause.

- Spark Detection and Extinguishing video simulation for dust

collection.

Source: GreCon Spark Detection and “Explanatory Materials” Annex A NFPA 664



http://www.grecon-us.com/spark-detection/extinguishing/
http://www.youtube.com/watch?v=OQRZ6JVIpTw
http://www.grecon-us.com/html/spark_detection.htm

Prevention
Building Design & Engineering Controls

Spark Detector Heat Detector =g | Extinguishing wete¥e? | Deluge
(Low Temperature) (Rate of Rise) Device Device

oG |

For more information go to Informational Primer on Spark Detection and Extinguishing Systems — Annex C NFPA 664




Prevention

Housekeeping — FUGITIVE Dust Control
If you can see dust, don’t ignore it!

Photo: OSHA

Underlying surface colors are NOT readily discernible,
warrants immediate cleaning of area. Some guidelines: 1/32,
1/16, thickness of paperclip or dime.

Clean it up and examine source. Seal openings to prevent the
release of dust.

Inspect workplace — inspect and clean flat surfaces.
Change/clean filters bags

Use hanging air filters




Prevention

Housekeeping — FUGITIVE Dust Control

For example per NFPA 664-2012 11.2.1.1

“Surfaces shall be cleaned in a manner that minimizes the
generation of dust clouds. Blowing down with compressed
air or even vigorous sweeping shall be permitted only if the
following requirements are met:

* The floor area and equipment shall be
vacuumed prior to blowdown.

* Electrical power and other sources
of ignition shall be shut down,
removed from the area...per
NFPA 70, National Electrical Code.

Photo: OSHA

IHE

HITIE




Prevention

Housekeeping — FUGITIVE Dust Control
For example per NFPA 664-2012 11.2.1.1 (con’t)

- Only a low gauge pressure 15 PS| steam or compressed air
shall be used

- No open flames, sparks from spark-producing equipment, or
hot surfaces

- All fire protection equipment shall be in service.

Explosion proof vacuum or fixed pipe suction system shall be
used per NFPA.




Prevention

Worker Training

“Safe work habits are developed and do not occur naturally.”
per NFPA 652 (A.8.4.2.1)

- Do the workers know what to do?

- Have they read the operating procedures?
- Do they understand?

- Have they been tested?

- Have you documented worker training?




Conclusion — What we discussed:

= What is Combustible Dust?

-i-v -A“

= Who's in Charge? F A
1




Top Three Follow-Ups

1. Acton-Testing

2. Implement — Housekeeping

3. Investigate/Track — OSHA and NFPA 652

Most importantly
be prepared to avoid an INSPECTION

or much worse an EXPLOSION.




Summary

While there is NO specific Combustible Dust
REGULATION there is plenty to be concerned

OSHA
U.S. Congress
NFPA
AHJ
Insurance Co.
and more.

L]

NFPA



http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/4/44/US-OSHA-Logo.svg
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=5QoqlXn64YBW5M&tbnid=cn1qxX4A0Y62NM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/United_States_Congress&ei=vnjNU_jZFdS0yASRq4CoDg&bvm=bv.71198958,d.aWw&psig=AFQjCNGWNbjAQlLzhSyZ7DJzKb3yoy7Ixg&ust=1406061066167121
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=5QoqlXn64YBW5M&tbnid=cn1qxX4A0Y62NM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/United_States_Congress&ei=vnjNU_jZFdS0yASRq4CoDg&bvm=bv.71198958,d.aWw&psig=AFQjCNGWNbjAQlLzhSyZ7DJzKb3yoy7Ixg&ust=1406061066167121
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://www.arffsolutions.com/&ei=SXnNU762CISSyAS4poDQDw&bvm=bv.71198958,d.aWw&psig=AFQjCNHDpvpNbS_l8ZRI3AiI8j5YfhCzzQ&ust=1406061257228858
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAQQjRw&url=http://www.arffsolutions.com/&ei=SXnNU762CISSyAS4poDQDw&bvm=bv.71198958,d.aWw&psig=AFQjCNHDpvpNbS_l8ZRI3AiI8j5YfhCzzQ&ust=1406061257228858

Resources

FM Global Insurance Company

Loss Prevention Data Sheet 7-76, Prevention and Mitigation of Combustible
Dust Explosions and Fires

NFPA — National Fire Protection Association

- NFPA 654 Standard for the Prevention of Fire and Dust Explosions from the
Manufacturing, Processing, and Handling of Combustible Particulate Solids

- NFPA 664 Standard for the Prevention of Fires and Explosions in Wood
Processing and Woodworking Facilities

- NFPA 652 Standard on Combustible Dusts
OSHA - Occupational Safety & Health Administration
Combustible Dust
U.S Chemical Safety Board
Combustible Dust
My Dust Explosion Research
My Dust Explosion Research



http://www.nfpa.org/aboutthecodes/AboutTheCodes.asp?DocNum=654
http://www.nfpa.org/aboutthecodes/AboutTheCodes.asp?DocNum=664
http://www.nfpa.org/aboutthecodes/aboutthecodes.asp?docnum=652
http://www.osha.gov/dsg/combustibledust/index.html
http://www.csb.gov/videos/combustible-dust-an-insidious-hazard/
http://www.mydustexplosionresearch.com/

THANK YOU

Contact Information
Jamison Scott
Executive Vice President
Air Handling Systems

=

AIR HANDLING

iscott@airhand.com

www.airhand.com

https://www.airhand.com/combustible-dust/

Copyright © 2017 Air Handling Systems. All rights reserved. No part of this book may be reproduced, stored in a retrieval system, or

transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of
Air Handling Systems.


mailto:jscott@airhand.com
http://www.airhand.com/
http://www.airhand.com/combustibledust.aspx

	Combustible Dust… Explosive Issue
	Overview
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	What is Combustible Dust?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s in Charge?
	Who’s REALLY in Charge?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Can it Happen?
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Prevention
	Conclusion – What we discussed:
	Top Three Follow-Ups
	Summary
	Resources
	THANK YOU

