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Good afternoon and thank you for joining us for today’s webinar, Planning & Prevention Techniques for Dust Explosions.I’m your moderator, Lisa Cleaver, digital content editor for Feed & Grain magazine. Our speaker today is Jim Seibert, director of safety, education and training at the National Grain and Feed Association. Before we get started, I want to mention that we will have time to answer questions at the end of the presentation. You can submit them at any time during the webinar using the chat window. We're also recording today's webinar and you’ll be emailed a link to view it on demand within the next week. You can also go to our website, live.feedandgrain.com, and view it on our webinar archive page.I’d like to take a moment to thank our sponsor, CPM. CPM is a leading supplier of process equipment and systems for the animal feed, oilseed, and other essential industries. CPM equipment is built to perform under the most challenging conditions, day in and day out. With an enviable reputation and history of innovation and engineering, customers get the very best from CPM. You can learn more about them at cpm.net.Once again, I want to thank you all for spending part of your day with us. And with that, I’ll turn things over to Jim.



Agenda

• Planning and Prevention Techniques for Dust 
Explosions

• Grain Dryer Fire Prevention
• Interaction with Emergency Responders
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Learning Objectives

At the end of this session, participants will be 
able to:

• Explain mitigation techniques to reduce the 
potential for dust explosions.

• Describe measures for preventing grain dryer 
fires.

• Better interact with emergency responders 
and incident command.
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Planning & Prevention 
Techniques for Dust 
Explosions Explosions 



Dust Explosions

2020
• 8 Grain dust explosions
• 0 fatalities, 9 injuries
• Explosions were in 1 feed 

mill, 3 grain processing 
mills, 4 grain elevators

• Probable ignition sources; 1 
case as fire, 2 as hot 
bearings, 5 unknowns
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Fuel sources were identified as 2 from grain dust and 6 unknowns. Grain types were identified in 2 cases as corn, 2 as wheat, 2 as mixed feed, 1 as rice, and 1 as dietary fiber. Dust explosions occurred in 8 different states2019 – 8 Grain dust explosionsLast 10-year average of 8.1



There are only 2 
explosion components 
we can influence & 
effectively control

Ignition source

Fuel/grain dust

Our Influence on Explosions

Presenter
Presentation Notes
Of the five components required for an explosion, only two can be controlled effectively. Ignition sources through inspections, maintenance, processes, design and engineering, and fuel/grain dust through housekeeping, design, and engineering.Remove any one side of the pentagon and you stop an explosion.The following slides will discuss techniques to control these two sides of the pentagon.



Housekeeping

Grain Handling Standard 
1910.272(j) requires 
Housekeeping plan: 

Plan Components:
• Written instructions
• Frequency of inspections
• Frequency of cleaning
• Methods of cleaning
• Spills and  leaks
• Dust control equipment

Establishes frequency 
& methods

Best reduces 
accumulations of 
fugitive grain dust

For ledges, floors, 
equipment, other 
exposed surfaces
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Housekeeping is an important part of any safety and health program, especially in facilities where combustible material might accumulate. The Occupational Safety and Health Administration’s (OSHA) grain handling standard (1910.272) requires the employer to develop and implement a written housekeeping program to help eliminate these potential dangers.



Housekeeping - Identify 
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Identify “priority” housekeeping areas in grain elevators that are known to be potential sources of ignition.  OSHA requires that these include: Floor areas within 35 feet of inside bucket elevator legs, enclosed areas containing grinding equipment, and enclosed areas containing grain dryers located inside the facility. And to immediately remove dust accumulations whenever they exceed 1/8th inch, report spills and leaks, and resolve the cause(s) before resuming operations.



Housekeeping - Address 
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Address the methods for removing grain spills from work areas, which include: Sweeping, shoveling and vacuuming, blow down and/or wash down. Note that the use of compressed air to remove dust is permitted by OSHA only when all machinery that presents a source of ignition in the area is shutdown, and all other known potential ignition sources are removed or controlled. 



Housekeeping - Clean

Presenter
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Clean and inspect priority areas daily. Other areas inside the grain elevator but outside of the priority housekeeping areas should be inspected and cleaned at least weekly, or more frequently if needed. Surrounding outside areas should be checked weekly and cleaned as needed. 



Housekeeping - Report
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Report and clean up spills and leaks promptly. Resolve the cause of leaks and spills before resuming operations. Dust collection systems need to be maintained on a regular basis to remain effective. Leaks need to be repaired as soon as possible and dust collection bags need to be replaced as needed. Employees also should notify their supervisor or manager of any housekeeping concerns at any time. 



Preventive Maintenance Program

• Regular, scheduled inspections - mechanical & 
safety control equipment:
• Grain Stream Processing Equipment
• Filter Collectors
• Bucket Elevators
• Grain Drying Systems

• Lubrication & other appropriate maintenance 
• Manufacturers’ recommendations OR 
• Necessary by prior operating records
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1910.272 (m) covers the requirements for employers to implement preventive maintenance procedures.Regularly scheduled inspections of at least the mechanical and safety control equipment associated with:Grain Stream Processing EquipmentFilter CollectorsBucket ElevatorsGrain Drying SystemsLubrication and other appropriate maintenance in accordance with the manufacturers’ recommendations, or as determined necessary by prior operating records



Preventive Maintenance Program

• Correct dust collection systems
• Malfunctioning
• Operating below efficiency

• Correct or remove from service
• over heated bearings 
• slipping or mis-aligned belts (bucket elevators)
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This is a brief list of requirements from OSHA Grain Handling Standard under paragraph (m). I suggest that users of this presentation visit the standard to learn more about OSHA requirements for certification records for each inspection and piece of equipment.Promptly correct dust collection systems which are malfunctioning or operating below designed efficiency.Promptly correct or remove from service, over heated bearings and slipping or mis-aligned belts associated with bucket elevators.



Preventing Dust Explosion

• Control Equipment/ 
Hazard Monitoring
• Zero speed (motion)
• Bearing temperature
• Belt alignment
• Chain breaks
• Plug sensors

• Add - inspect control 
equipment to PM 
program
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Some industry experts would rank the most common ignitions sources as:Bearing failureRubbing Hot workHazard monitoring equipment is available that can address the first two items. The third being hot work has its own paragraph (f) of the GHS.Control Equipment/Hazard MonitoringZero speed (motion)Bearing temperatureBelt alignmentChain breaksPlug sensorsAdd inspection of control equipment to PM program



Grain Dryer Fire Prevention Grain Dryer Fire 
Prevention 



Grain Dryers

• Help preserve grain quality during storage 
• Protect market value
• Reduce engulfment/entrapment hazards

• Maintain - manufacturer’s recommendation 
• More frequently as needed

• OSHA 29CFR1910.272(p) 
• Continuous flow-bulk raw grain dryers
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Requires direct-heat grain dryers to be equipped with automatic controls that:Will shut-off the fuel supply in the event of power or flame failure or interruption of air movement through the exhaust fan; and,Will stop the grain from being fed into the dryer if excessive temperature occurs in the exhaust of the drying section.Play important role in preserving grain quality during storage .Protect the commodity’s market value.Reduce potential bin engulfment/entrapment hazards.Even though there are different types/designs; each need to be maintained according to manufacturer’s recommendation or more frequently as needed.OSHA 29CFR1910.272(p) (continuous flow-bulk raw grain dryers).



Common Causes of Dryer Fires

Plugging of grain flow

Mechanical failure

Inadequate operator 
training
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Which can result in smoldering grain or foreign material in the grain within the dryer. This can result in a dryer fire and/or the conveying of smoldering or hotgrain to a storage bin. A proper maintenance plan and established fire-prevention measures can limit dryer downtime during harvest and reduce potential injury and/or property loss.Operating dryers at excessive temperatures can increase the risk of fire; therefore, many dryers have automatic shut offs if temperatures reach a critical level. Other significant contributors to increased dryer fire risks include the lack of timely cleaning and inspection of the manufacturer’s recommended susceptible areas.



Dryer Fire Prevention Tips
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Dryer Maintenance – Start-Up

• Annual inspection 
• Fuel line pressure test 
• Inspect all grain handling equipment
• Check operating controls for function
• Hazard-monitoring systems
• Emergency discharge gates 
• Remember the tarp

Presenter
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An effective preventive maintenance program is important for reducing potential grain dryer fires. Following are some preventive maintenance tips for grain dryer start-up, cleaning and shutdown. Annual inspection by manufacturer or reputable dryer service provider.Fuel line pressure test and inspection.Inspect all grain handling equipment; fill and discharge conveyors and distributor.Check operating controls for function.Check and test any installed hazard-monitoring systems.Ensure that all emergency discharge gates are closed and there is no residual grain-related material from previous use in the distributor or columns.Remember to REMOVE THE TARP FROM BURNER.



Dryer Fire Prevention Tips
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Dryer Maintenance

Proper cleaning 
prevents dryer fires

• Cleaning Schedule
• Cool down time 
• Tarping

Presenter
Presentation Notes
Follow the manufacturer’s cleaning priority schedule. Some areas of the dryer are a higher priority and require more frequent cleaning than others. Typically, manufacturers recommend cleaning at least every 24 hours of operation, but every 12 hours is a best practice.Allow the dryer to cool before entering and follow company/facility procedures prior to entry.Cover the burner with a tarp, especially if cleaning with water.



Dryer Fire Prevention Tips

Dryer Maintenance –
For extended shut 
down

• Empty
• Inspect & clean
• Open drains
• Tarp
• Fire watch
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Empty the dryer completely.Thoroughly inspect all portions of the dryer for material build up. Clean these areas, if necessary.If applicable, open the drain valves on the fuel supply.Leave the tarp over the burner. Place it so it does not create a funnel and collect water.Provide a fire watch after the dryer has been shut down.



Interaction with
Emergency Responders



When you need an EAP

A written plan is always BEST! 

OSHA requires a written EAP for workplaces with 10 or 
more employees. 
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10 employees or less 
= Oral communication 
of the plan

Written plans have 
specific requirements 
from OSHA.

Presenter
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Minimum Requirements of an EAPTo meet OSHA requirements, the EAP at a minimum is to include procedures for:  Reporting a fire or other emergency. Emergency evacuation, including types of evacuations and exit route assignments. Designated employees who are to remain to perform critical plant operations before evacuating. Accounting of all employees, customers and visitors. Employees performing rescue and medical duties.



Emergency Action Plan

BEST PRACTICES for all workplaces.

1910.272(d)Emergency action plan. The 
employer shall develop and implement an 
emergency action plan meeting the 
requirements contained in 29 CFR 1910.38 
general industry Emergency action plans.
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Best Practices Be familiar with OSHA’s EAP regulations.Invite local first-responder agencies to the facility to discuss the EAP.Provide first responders with maps and egress routes of the facility.Consult with safety and regulatory specialists when designing new facilitiesand/or facility upgrades concerning appropriate locations and types of egress.Conduct and document appropriate EAP training with employees.Conduct and document annual EAP exercises and make plan improvements as necessary. 



Our interactions with 
emergency 
responders should 
begin prior to an 
emergency.

Emergency Responders

Presenter
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Establish rapport with local first responders like your Sheriff or Fire department by inviting them to tour your facility. Provide them your EAP and facility layout diagram. Ask them for their feed back and coordinate EAP exercises.Facility managers should be aware of how fire control operations likely will occur, who will be present, what problems may arise and what salvage procedures to use in the after math of a fire or explosion. Control of an emergency situation should be maintained to prevent confusion and improper actions that may lead to unnecessary injury or property loss.



Fire Control Operations

Establish roles of fire officials & facility 
management in preplanning meetings.

During a fire emergency, the facility manager & 
fire official in charge work together to: 
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When arriving at the scene of a fire, the fire official in charge will establish a command post in an area outside the danger zone to direct and observe tactical operations. The facility manager should be involved actively in an advisory, cooperative capacity and provide assistance where and when needed. Both the fire chief and manager (or his or her designee) should outline together their main objectives and actions for bringing the fire emergency under control, such as assisting injured personnel, rescuing trapped workers, taking headcounts and containing the fire. A staging area should be set up for extra fire department equipment and personnel. Extra crews should remain at the staging area to receive orders from the command post concerning the placement of manpower and equipment.



Fire Control Operations

• The fire command officer met upon his or her arrival.
• Employee head counts have been taken.
• Facility area and all entrances and exits have been 

secured.
• Contact has been initiated with relatives of missing 

employees.
• The status of power, water, and gas utility.
• Control of spectators.
• A company spokesperson is providing briefings to the 

media.
• Mutual aid arrangements and plans.
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 The facility's emergency action plan will list the actions and responsibilities to be taken by employees. The on-scene facility manager should confirm that all appropriate tasks have been accomplished. Among these actions are that:The fire command officer has been met upon his or her arrival at the site and that a responsible facility employee is available throughout the firefighting effort to coordinate and assist.Employee head counts have been taken quickly and reported so that rescue operations can begin, if needed.The facility area and all entrances and exits have been secured.Contact has been initiated and is being maintained with relatives of missing employees.The status of power, water, and gas utility (on, off, portable generators, etc.) is being monitored.Facility employees and/or security personnel are keeping spectators under control. Only emergency officials and approved employees should be allowed on the scene.A company spokesperson is providing briefings to the media.Mutual	aid arrangements and plans for cranes, helicopters, etc. are in place.



Liaison with Outside Agencies
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• OSHA (federal/state)
• News media
• Social service groups
• Local disaster or civil 

defense agency
• Coast Guard & port 

officials
• Law enforcement
• Insurance officials

Presenter
Presentation Notes
Besides fire department crews, paramedics, and ambulance services, there likely will be other agencies or groups responding to the disaster or emergency call. Representatives of any or all of the following groups may be present at a fire or explosion scene:Facility management should consider developing a communications policy with outside agencies and the media and brief employees on the company's policy. A company should consider having a single spokesperson designated to provide factual information as it becomes available. All information from the spokesperson should be cleared by the facility manager or the incident commander before release. No outside personnel should be allowed in the immediate fire area or danger zone. All press and outside agencies should be briefed at a proper staging area. Anyone needing to contact the facility manager, or the incident commander should obtain clearance through the command post.Occupational Safety and Health Administration (state or federal).News media (newspapers, TV crews, radio, etc.).Social service groups (Red Cross, Salvation Army, etc.).Local disaster or civil defense agency.Coast Guard and port officials.Law enforcement.Insurance officials.



Wrap up

There is no substitute for an effective housekeeping plan

Create a dryer service/inspection 
plan based off your 
manufacturer’s recommendations

Adjust inspection frequency by 
operational need

Exercise your facilities EAP
Become familiar with your first 
responders
Conduct join training & facility 
familiarization 
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Resources

• OSHA.gov
• National Grain & Feed Assn.  ngfa.org
• Grain and Elevator Processing Society  

geaps.com



Resources

National Grain and Feed 
Association’s Safety 
Health and Environment 
Quality Committee has 
updated the 34-year-old 
document to encompass 
industry changes and new 
technology.
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Thank You

National Grain and Feed Association
1400 Crystal Drive 

Suite 260
Arlington, VA 22202

Jim Seibert

(202) 289-0873  |   jseibert@ngfa.org
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