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DESIGN, CONSTRUCTION & MAINTENANCE OF A DUST CONTROL SYSTEM

START

CONDUCT SITE
DUST & AIR ASSESSMENT

NEGATIVE 
PRESSURE 
SYSTEM?

POSITIVE 
PRESSURE 
SYSTEM?

IS THERE 
HIGH SPARK 
EQUIPMENT?

IS MOISTURE 
GREATER

THAN 25%?

IS MOISTURE
 LESS THAN 25% 

& MEC LESS 
THAN 25%?

IS MOISTURE
LESS THAN 25% 
& MEC GREATER

THAN 25%?

WARNING!!!
FIRE AND

DEFLAGRATION 
HAZARDS PRESENT

Considerations must be 
made to mitigate the risk, 
such as spark detect with 
abort or extinguishment.

WARNING!!!
FIRE HAZARDS 

PRESENT
Considerations must 
be made to mitigate 

the risk, such as spark 
detect with abort or 

extinguishment.

No obvious hazards present, however
underlying risks may be present 

depending on type of dust collection 
and system configuration.

***
CAUTION!!! Material will dry and 

may inadvertently create a dangerous 
situation. This option is not considered 

safe unless scheduled sampling is 
conducted accompanied by a hazard 

assessment acceptable to the authority 
having jurisdiction.

Even without high spark equipment, 
ignition sources cannot fully be ruled 

out in dust collection system.

WARNING!!!
FIRE HAZARDS PRESENT

Considerations shall be made to 
mitigate risks such as spark detect, 

deflagration isolation, explosion 
vent and or suppression.

HIGH SPARK EQUIPMENT
Planers, bandmills, hogs, 

chippers, stranders, flakers, 
diskrefiners, hamermills 
and pulverizers hazard 
assessment required

**NOTE:
Hazards associated with the particulate 
conveying systems shall be determined 

through a hazard analysis.

• Dust and waste 
collected and 
contained by the 
enclosure

• Material drops into 
bottom separation 
hood

Large heavy pieces 
drop out of velocity 
stream into the 
residual conveyors.

Combustible dust 
carried to cyclone 
for separation

REFERENCES:
The above content 
contains a simplified 
summarization of the 
information contained 
within the following 
standards combined 
with the authors best 
practices.

SMACNA; Sheet Metal 
and Air Conditioning 
Contractor’ National 
Association, Inc., 
Round Industrial Duct 
Construction Standards

Industrial Ventilation, A 
manual of Recommended 
Practice for Design, 
ACGIH

NFPA 68, Standard on 
Explosion Venting by 
Deflagration Venting

NFPA 69, Standard on 
Explosion Prevention 
Systems

NFPA 91, Standard 
for Exhaust systems 
for air conveying of 
vapours, Gases, mists 
and noncombustible 
particulate solids

NFPA 499, 
Recommended practice 
for the classification of 
combustible dusts and 
of hazardous (classified) 
Locations for electrical 
Installations in Chemical 
Process Areas.

NFPA 652: Standard on 
the Fundamentals of 
Combustible Dust.

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

• Piping needs to be designed & 
configured as a balanced system

• All piping branches needs to have equal 
static pressure drops to unify flow 
through-out the system

• If not, velocities will be high in some 
areas & low in others

BALANCING STATIC 
PRESSURE*

BACKDRAFT DAMPER:
• Backdraft dampers need to withstand 

Pred pressure.
• Must also have lock, sensors for plug-up 

& interlocked to initiate fan shutdown
• Requires third party testing
• Must be installed a specific distance  

from the deflagration source.
• Support structure required to counteract 

reaction forces during a deflagration

BANDMILL 
ENCLOSURE

NEGATIVE PRESSURE SYSTEM

MILL LIFE SAFETY SYSTEMS MAINTENANCE

CANTER
ENCLOSURE

Properly designed enclosures, makeup air, 
hood geometry, capture velocity are all 

critical components for effective dust control.

KEY CYCLONE
DESIGN FEATURES:
• Cyclone structure must 

be able to withstand 
Pred pressure during a 
deflagration.

• Air inlet velocity, trajec-
tory and overall cyclone 
geometry is critical for 
best efficiencies.

Too slow, resulting in material falling  
out of air stream and reduced CFM.

Correct flow results in clean pipe  
without dust buildup

 Too fast, resulting in excessive pipe  
wear & excessive energy use

MAINTENANCE & HOUSEKEEPING -  
KNOW WHERE WOOD DUST BUILDS UP

To effectively manage combustible wood dust on a day-to-day basis, find out where 
combustible dust builds up in a sawmill, pellet plant or other wood processing plant.   
Look for the following:
• Processes that: Receive, handle, and/or store raw combustible wood dust materials (e.g., 

rail car and truck loading/unloading stations, silos, bins)
• Use raw combustible wood dust materials to produce a product, such as a pellet mill
• Conveyors, dust collectors, ducting  & transfer points where combustible wood dust may be 

mixed with other materials or products
• Grinders, hammer mills, blenders, bulk bag filling & unloading stations where the 

combustible wood dust is the finished product
• Storage areas where combustible wood dust products are kept prior to shipping or disposal

• Open areas where combustible wood dust may accumulate, such as on or in the following:
 — Floors 

— Structural members (e.g., purlins, girts, beams, and trusses 
— Conduits 
— Pipe racks & Cable trays 
— Equipment 
— Rough, flat, sloped, or vertical building and interior structure surfaces

• Hidden areas where “fugitive” combustible wood dusts may accumulate  
(e.g., behind walls, above false ceilings, and inside guards and enclosures)

IGNITION HAZARDS – ASSESSING  
POTENTIAL EXPLOSION SOURCES

Is accumulated dust interfering with the equipment’s ability to dissipate heat, thus  
creating an ignition source?

If the equipment is provided with a cooling system, is the interlock between the  
equipment and the cooling system functioning?

Is any machine or processing equipment making unusual noises, vibrating, or overheating?

Are other ignition sources or potential ignition sources adequately controlled? Examples 
include hot surfaces, heating equipment, friction, static electricity, and facility lighting.

Is there a potential for upset conditions to release additional combustible wood  
dust or create ignition sources (e.g., mechanical sparks, friction heat, hot embers)?  
Are procedures in place to respond appropriately and safely?

ASSESS EXPLOSION PREVENTION/SUPPRESSION 
EQUIPMENT ON THE DUST COLLECTION SYSTEM

• Is the safe-blast-zone fencing outside the explosion vents in a good state of repair to 
prevent unauthorized entry?

• Are the explosion vents in a good state of repair? Are there any signs of damage, 
corrosion, etc.?

• Are the explosion vents’ warning labels still affixed and readable?
• If abort gates are present, are they in a good state of repair?

EQUIPMENT INSPECTIONS AND  
PREVENTIVE MAINTENANCE

Create a master inspection, testing, and maintenance schedule for the upcoming 12 
calendar months, subject to an annual review. The schedule should identify who will  
do the work or who is responsible for engaging a third-party contractor to complete the   
work. Some key systems to inspect, test, and maintain include the following:

• Electrical system -  Inspect and clean electrical room enclosures, electrical equipment, 
and cabinets. Ensure these parts of the system are intact and properly sealed so that 
combustible wood dust does not accumulate inside

• Mechanical systems - Focus on equipment that can act as potential ignition sources 
(e.g., overheating or generating sparks). Examples include friction-producing  
equipment such as gear reducers, bearings, conveyor spools & belt drives

• Machinery and processing equipment - Focus on spaces behind enclosures and 
guards where wood dust can accumulate.

ASSESS DUST ACCUMULATIONS,  
CONTROLS, AND IGNITION SOURCES

For each location, consider the following:
• The wood dust accumulation level - Is it at or below the hazard threshold?
• Is it mostly primary dust or secondary dust? If secondary, is it also deflagrable?
• What is the source of the dust? (Dust not captured at the point of generation?)
• Leaks from the dust collection system or passive containment systems?
• Other sources (e.g., construction or repair activities)?
• Is the manual housekeeping frequency sufficient to support the dust collection  

system in keeping secondary dust accumulations below the hazard threshold?

ARE YOUR VELOCITIES CORRECT?

Gradual 
Vertical

Sharp Elbow

Blocked!!!

Abrupt 
Direction 
Change

• Accelerate material before changing 
direction and going vertical.

Clear!!!

KEEP YOUR ELBOWS CLEAR

ENCLOSURES & HOODS Types of Airlocks

BUDGETING
o  Create the plan
o   Utilize the information gained 

from field level assessment & 
address the most critical areas 
first

o  For maximum dust removal 
efficiency, include work centre 
specific enclosure design, 
balanced static pressure piping 
and match CFM demand with 
cyclone or Baghouse dust 
separator design.
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o  Develop a list of priorities from greatest 
risk to least risk

o  Develop housekeeping 
recommendations

o  Determine what Cubic Feet / Minute 
(CFM) and air velocity is required for 
each machine centre

o  Develop a true understanding of what 
your dust problem looks like Conduct 
a Dust Sample Lab Analysis (Lab 
Test Results are required for Design)1

SYSTEM DESIGN & CONSTRUCTION
o  On-site enclosure design collaboration with 

maintenance & production personnel
o  Design system piping using balanced junctions. 

Do not use blast gates unless necessary
o  Design cyclone geometry and size the fan and 

horsepower demand according to cfm and static 
system pressure.

o  Establish safety equipment requirements based 
on hazard assessment & lab sample dust 
properties

o  Determine dust collector venting requirements 
(see below)
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COMPLIANCE REPORT 
& PROJECT SUCCESS
o  Professional engineer is required to be 

on-site to review completed installation 
& sign off on function.  (This confirms 
that the system has been installed as 
designed and is compliant with NFPA 
standards as required by the authority 
having jurisdiction

o  Engineers should be relied upon to 
confirm that the dust collection system 
is safe for operation & designed to 
NFPA standards.

S
T
E
P

4

Dust Mitigation

Blast path

Air inlet

Relief panels

Clean air outlet

Sprinkler system properly designed 
to prevent fire from spreading and 
to assist in fire fighting.   
Note: Disturbing dust can contribute 
to a deflagration scenario.

ALTERNATIVE BAGHOUSE 
COLLECTOR ARRANGEMENT

T his Dust Mitigation wallchart came about through 
discussions with our readers over several years. In 
2017, Richard Versteeg, a professional engineer, while 
working with Cory Martindale at Wrangler Engineering 

Ltd., began the process of reviewing National Fire Prevention 

Association (NFPA) standards in order to compile a dust 

mitigation reference for sawmill, pellet mill and panel plant 

personnel. This wallchart is not meant to cover everything 

related to fugitive dust mitigation and fire/explosion risk 

reduction. Please refer to NFPA and SMACNA standards. This 

project has been generously supported by Wrangler Engineering 

Ltd., WorkSafeBC, HUB International, Allied Blower, Checkmate 

Fire Prevention Inc. and our advertisers.For further discussion regarding dust mitigation, Wrangler 

Engineering’s Cory Martindale can be reached at 250-308-

9004 or via E-mail at cory@corbilt.com. Richard Versteeg, 

P.Eng, can be contacted by phone at (250) 515-1803. Visit 

worksafebc.com/manufacturing to find resources to help you 

recognize and mitigate combustible dust in your workplace.

HAMMERMILL
ENCLOSURE

WHAT ARE 
YOUR HAZARDS

© WorkSafeBC (Workers’ Compensation Board), used with permission.

Insufficient Acceleration time

Long Horizontal

© WorkSafeBC (Workers’ Compensation Board), used with permission.

For recirculated 
air systems, 

prior approval is 
required through 

WorkSafeBC

*See Step 5—professional engineer.

– Pmax (bar) Maximum pressure 
developed in an unvented enclosure

– Kst (bar m/s) Deflagration index  
of the dust

– Minimum explosible concentration 
(MEC) in grams/ m3

– Moisture content of dust (%)
– Pstat: pressure that activates a vent 

when the pressure is increased slowly.
– Pred: the maximum pressure  

developed in a vented enclosure  
during a vented deflagration.

CONDUCT A FIELD LEVEL DUST HAZARD ASSESSMENT

The Larger the 
elbow to pipe 
diameter ratio 
the better.

After an event the entire system 
should be inspected to make sure 
all hot spots are extinguished and 
system is safe to operate.

CONTINUED MAINTENANCE 
& MEASUREMENT
o  Retain all documentation of the system for its operating life
o  Document & control any changes in design & operation
o  Schedule & record regular maintenance & document 

changes in CFM, Velocity and overall system behavior
o  Follow manufacturers recommended maintenance  

practices & schedules
o  System design changes should be verified by a  

professional engineer
o  Maintain system balance according to original design.

HAZARDOUS

SPARK DETECTION:
• Combustible dust concentration must 

be less than one-half the MEC to avoid 
a deflagration in the system piping.

• Spark detection is not effective during 
a deflagration

• Spark detectors, extinguishers and 
abort gate positions are dependent on 
system air velocities.

Fan

Spark 
Detect

Water
Extinguishment Abort Gate Backdraft

Damper

Cyclone

Equipment
Enclosure

POSITIVE 
PRESSURE 
SYSTEM

Moisture < 25% (Wet Basis)
Particulate Concentration < 25% of MEC
• Can handle high spark generating equipment

689 kPa, (100 psi)
(MIN.) Clean Water

Spark
Re-Detect

Information provided by 
Wrangler Engineering Ltd.

Information on Step 1-5 provided by Wrangler Engineering Ltd.

• Airlock must withstand 
a Pred deflagration

• Third party tested

Always over size the airlock to 
prevent blocking and choking.

Must have a 
minimum of two 
vanes on each 
side between the 
infeed and out 
feed of the air lock. 
All material to be 
made of steel.

Less than 0.008” 
Clearance between 
vanes and body.

Information provided by WorkSafeBC, used with permission.

© WorkSafeBC (Workers’ Compensation Board), 
used with permission.

HAZARDOUS

HAZARDOUS

• Positive pressure and 
negative pressure fan 
selection is dependant 
on mec levels, moisture 
content.

• May require special 
application fan for high 
spark situations

• See “What are your 
hazards???” Section

HAZARDOUS

PROTECT 
YOUR 

PLANT!

Gallbergweg 21 | 59929 Brilon, Germany 
F +49 2961 50714 | info@rembe.de | www.rembe.de

Inc.
3809 Beam Road Suite K | Charlotte, NC 28217, USA 
F +1 704 716 7025 | info@rembe.us | www.rembe.us

T +1 704 716 7022
T +49 2961 7405-0

Consulting. Engineering. Products. Service.
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FIRE EXTINGUISHERS:
NFPA 10 governs Fire extinguisher requirements and maintenance.
Annual maintenance should be conducted by a certified company and provides 
maximum assurance the fire extinguisher will operate as designed. Annual 
Maintenance includes a thorough examination of the basic elements including: 
mechanical parts, extinguishing agent, discharge means and physical condition.
Monthly inspection can be completed by the mill and includes a quick check of 
the fire extinguisher to ensure:
at least the following items:

(1)   Location in an easily accessible & designated space
(2)   No debris or material stacked in front of impede access to fire 

extinguisher
(3)   Safety  pin in place & intact. Nothing else to be used in place of pin
(4)   Label is clear & extinguisher type/instructions can be read easily
(5)   Pressure gauge reading or indicator in the operable range or position
(6)   Fullness determined by weighing or hefting
(7)   Condition of the wheels/tires, carriage, hose, and nozzle for wheeled 

extinguishers is good  
 
FIRE ALARM SYSTEMS- inspection and maintenance as per CAN/ULC 
S536M (the Standard for Inspection and testing of fire alarm systems).
Fire alarm systems daily and monthly inspections can be completed by mill 
personnel.
Daily
The following daily inspections shall be conducted to confirm the operability of 
the fire alarm system:
A Status of the primary and remote trouble signal indicators; and
B Status of the primary power ‘on’ or equivalent indicator.
Monthly:
While on the emergency power supply, inspect and test the following to confirm 
the operability of the fire alarm system. It is recommended that tests be 
coordinated with emergency power generator tests.
One initiating field device or manual pull station shall be operated on a 
rotational basis and the system inspected for operation as follows:
(i) An alert signal and an alarm signal confirmed on a rotational basis to as may 

be required by the Fire Safety Plan for the building;
(ii) The primary annunciator inspected to determine that the tested device 
annunciated correctly;
B Operation of the common audible and visual trouble signals;
C Batteries shall be inspected to ensure that terminals are clean and lubricated 
& terminal clamps are secure;
Annually:
Annual maintenance of fire alarm systems should be completed by a 
certified technicians such as a Canadian Fire alarm association technician or 
manufacturers trained technician.
Annual maintenance includes a functional test of all components of the fire 
alarm system including heat detectors, smoke detectors, audible and visual 
signaling devices and annunciator tests. A report will be issued.
 
SPRINKLER SYSTEMS OF ALL TYPES, WATER MIST SYSTEMS 
AND WATER/FOAM SYSTEMS AND FIRE PUMPS - as serviced in 
accordance with NFPA 25 the Standard for Inspection, Testing and Maintenance 
of Water Based Fire Protection Systems
Weekly inspection of dry sprinkler, preaction and deluge sprinkler gauges can 
be completed by mill personnel and includes ensuring that the system water 
pressure and the supply water pressures are within the acceptable pressure 
range for full functioning of the system.
Quarterly inspection consists of an inspection of wet pipe system gauges, 
testing of water flow devices & valve supervisory devices (and their signaling to 
a building fire alarm system).
Quarterly and annual inspection and testing should be completed by a 
journeyman sprinkler fitter with extensive experience in the testing and 
maintenance of sprinkler systems.
Annual inspection includes an inspection of the antifreeze in dry pipe systems, 
hangars and seismic bracing, sprinkler head condition, spare sprinklers, fire 
dept. connections, draining the low points of a dry sprinkler system.

Copyright by ULC (all rights reserved) Reproduction authorized per License 
Agreement with Steve Wanless (CheckMate Fire Prevention) 3/23/2009 
12:59:34 PM June 2004 CAN/ULC-S536-04 7

EXPLOSION PROTECTION 
SYSTEMS YOU CAN TRUST
For the areas of extraction, dedusting, exhaust 
air cleaning, pneumatic conveying and sifting, 
Scheuch offers a variety of explosion protection 
systems that sawmills can trust and feel safe with.   
To learn more visit scheuch.com/sawmill.EDMONTON 

780•434•7476 
SURREY 

604•881•1223
vetsgroup.comKELOWNA 

250•769•8240•

IS NOW 
OPERATING AS 

AirTek Pneumatics is now operating as 
VETS Sheet Metal, serving dust collection 
and ventilation needs from its 3 locations. 

• 97 years in business
• 80, 000 ft2 of shop space
• NFPA Compliant systems
• Financing available* 

•

*Pending Application and Approval

Wood dust explosions 
are preventable
Implement your dust mitigation plan to 
prevent hazards and protect your workers.

Find resources at worksafebc.com

Information provided by Checkmate Fire Prevention Inc.


