
NGFA – AAI Safety Seminar 
JohnstonJohnston, 

Presenter: Jim Maness,
JEM Consulting

June 13, 2013





 $144,400 CPI-Lansing, LLC; Red Cloud NE, December 2012

 $157,500  Ware Milling Co., Inc.; Waycross GA, May 2012g y y

 $406,000 Bartlett Grain Company; Atchison KS, April 2012

 $191,700 Alabama Farmers Co-op; Decatur AL, April 2012

 $812,000  SD Wheat Growers; McLaughlin SD, March 2012

 $758,450 All Feed Processing; Galva IL, November 2011

 $132,000  C.O. Grain Inc.; Atkinson NE, November 2011



 $258,000  Corpus Christi Grain Co.; TX, October 2011

 $229 000 Cenex Harvest States; Columbus MT August 2011 $229,000 Cenex Harvest States; Columbus MT, August 2011

 $167,000  All Feeds Processing; Galva IL, June 2011

 $122 500 Lakeland Feed; Hamilton MN May 2011 $122,500  Lakeland Feed; Hamilton MN, May 2011

 $378,000  North Central Coop; Ipswich SD, March, 2011

 $465,500 Gavilon Grain LLC; Morral OH, March 2011 $465,500 Gavilon Grain LLC; Morral OH, March 2011



 1910.272  – Grain handling facilities
 1910.219  – Mechanical power-transmission apparatus
 1910 023 Guarding floor and wall openings and holes 1910.023  – Guarding floor and wall openings and holes
 1910.146  – Permit-required confined spaces
 1910.305  – Electrical wiring methods and components 

1910 1200 H d i i 1910.1200 – Hazard communication
 1910.134  – Respiratory protection
 1910.147  – Lockout / Tagout of equipment
 1910.027  – Fixed ladders
 1910.303  – Electrical, general requirements



J01 No written housekeeping program for dust.
G01 I Did not issue a permit prior to entering the bin.
G01 II Failure to lockout equipment in a bin prior to entry.
G04 Did not have rescue equipment suitable for the bin.
E02 Did not train workers for special tasks: bin entry.
G02 No lifelines and harnesses for employees entering the bin.G02 No lifelines and harnesses for employees entering the bin.
J02 II Did not immediately remove dust accumulations.
D Failure to implement an emergency action plan.
G01 III Failure to test the atmosphere within a bin before entryG01 III Failure to test the atmosphere within a bin before entry.
M03 Failure to maintain certification record of PM & Inspections.



“La ers of comb stible d st ere allo ed to acc m late to “Layers of combustible dust were allowed to accumulate to 
depths over surface areas in quantities that exposed workers to 
fire and or explosion hazards.” This citation references 
29 CFR 1910 22(a)(1)29_CFR_1910.22(a)(1).

 1910.22 is “General Requirements” (a) “Housekeeping” (1) “All 
places of employment, passageways, storerooms, and service 
room shall be kept clean and orderly and in a sanitaryroom shall be kept clean and orderly and in a sanitary 
condition.” 

 So the layers of dust in this citation were in direct violation of 
the current “housekeeping” regulation This combustible dustthe current housekeeping  regulation. This combustible dust 
accumulated on I-beams, inside trough of ceiling joists and on 
the floor.



 The “general duty clause” is Section 5(a)(1) of the 
Occupational Safety and Health Act of 1970.

 Each employer shall furnish to each of his employees 
employment and a place of employment which are freeemployment 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.

 The general duty clause is basically an all-encompassing The general duty clause is basically an all-encompassing 
regulation that OSHA uses if there is a perceived violation 
that is NOT covered by any other regulation.

1910.145 !
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Grain Elevator in Greensburg, KS following May 4, 2007 EF 5 Tornado
(Excess of 200 mph winds)



Secondary explosions cause the most damageSecondary explosions cause the most damage
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Grain Dust Explosion - Facility Type 
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Probable Location of Primar E plosions for aProbable Location of Primary  Explosions for a 
27 Year Period
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29 CFR 1910.27229 CFR 1910.272



 “The employer shall develop and implement 
ti l ti than emergency action plan meeting the 

requirements contained in 29 CFR 1910.38”
 Cover not only fires but weather related Cover not only fires but weather related 

issues and other emergencies.
 See the suggested model plan in the 

ti t bemergency action tab.
 If you have less than 10 employees you do 

not have to have a written EAP but must covernot have to have a written EAP but must cover 
all the elements outlined in §1910.38(a) 
orally with employees.



• Establish an evacuation alarm and methods to 
contact fire departmentcontact fire department 
• Alarm system must use a distinctive signal for each 

purpose. (§1910.165)
• For 10 or fewer employees, voice communication is p y ,

acceptable provided all employees can hear the alarm.
• Designate escape routes, responsibilities and 

procedures
f• Have an assembly area and account for 

personnel.
• Train workers and others as needed in the plan.

• Frequency not prescribed, but recommend annually
• Meet with and include the Fire Department and 

emergency responders in the plan. 



Develop floor plans for
each le eleach level.

Show:
1) Exits
2) Escape routes
3) Assemblye locations3) Assemblye locations
4) Fire extinguisher locations
5) Water sources
6) Chemical storage rooms6) Chemical storage rooms
7) Emergency ladders





 Two requirements are mandated: Training conducted at q g
least annually and when an employee is moved from one 
job assignment to another that presents new hazards.
Training required prior to starting work for new Training required prior to starting work for new 
employees.

 Requires employees to be trained in the hazards q p y
associated with their own work tasks
◦ No differentiation between full time or temporary employees.

 Must include: Must include:
◦ General precautions associated with facility…Dust and Ignition Sources.
◦ Specific precautions applicable to job tasks.
◦ Special task such as bin entry, handling toxic substances, hot work, etc.



 Access to Medical Records
 Bin Entry & Confined Spaces

Bloodborne Pathogens

 Lockout and Tagout
 Personal Protective Equipment

P ti id A li ti Bloodborne Pathogens
 Electrical Work Practices
 Emergency Action Plan
 Fall Protection Equipment

 Pesticide Application
 Emergency Response & Rescue
 Respiratory Protection 

T k D O i Fall Protection Equipment
 First Aid
 Employee Orientation
 Use of Fire Extinguishers

 Truck Dumper Operation 
 Rail Operations Safety
 Welding/Cutting/ HotworkUse of Fire Extinguishers

 Forklift/Front-end Loader 
/Other PITs

 Hazard Communication

 Grain Handling Equipment 
 Planned Maintenance
 Process Safety Management

 Hearing Protection 
 Man Lifts
 Exposure to asbestos, lead…

 River Operations Safety 
 Storage & handling of LP Gas
 Storage & handling of AA

 Annual Training Required



Additional training for special jobs & tasks.
• Rail operationsRail operations
 Explosion Prevention - Hazards related to dust,    

ignition sources, smoking, cleaning procedures,  
clearing legs, housekeepingclearing legs, housekeeping

• Truck receiving
• Loading operations
• Operating hammermills blenders etcOperating hammermills, blenders, etc.
• Running a dryer
 Fumigation
• Proper lifting• Proper lifting
• Special tools and equipment
 Maintenance procedures



 Bin Entry - Engulfment & mechanical hazards 
§1910 272(g)§1910.272(g)

 Hot work §1910.272(f)
 Preventive maintenance §1910.272(m) Preventive maintenance §1910.272(m)
 Lockout/Tagout §1910.272(m)(4)
 Handling of flammable/toxic substancesg /

Document your training with list of materials 
used (or actual copies), attendees, instructor, 
date, location, and any quizzes used.



 Determine all the required topics needed for all the 
workers.

 Determine specific needs for the various jobs.
 Conduct a hazard analysis of each job and area of 

the plantthe plant.
 Make training a team effort of supervisors and 

employees.
Gi t d E i t ti d Give support and resources: Equipment, time, and 
places to do training.

 Assign someone to ensure that training takes 
place.

 Use outside resources where available.





The grain industry is the only 
i d t t h ifi d tindustry to have specific  dust 
levels  rules.









• Grain spills, moisture and dust accumulations can lead to 
slips, trips, and other problems.
P tl t ill d l k• Promptly report spills and leaks.

• Clean-up as soon as practical (48 hrs.).
• Resolve the causes of leaks and spills.

A ll k t h i li d t• A well kept house implies good management.



 §1910.272 (j) requires :
1. A written housekeeping plan that establishes frequency and 

methods to best reduce accumulations of fugitive grain dust onmethods to best reduce accumulations of fugitive grain dust on 
ledges, floors, equipment, and other exposed surfaces.

2. Grain Elevators “shall immediately remove any fugitive grain dust 
accumulations whenever they exceed 1/8 inch ( 32 cm) in priorityaccumulations whenever they exceed 1/8 inch (.32 cm) in priority 
housekeeping areas”:
 Floors within 35 feet of inside legs.
 Floors of enclosed areas containing grinding equipment.g g g q p
 Floors of enclosed areas containing grain dryers located inside the 

facility.
3. Prohibits the use of compressed air to blow down dust with 

l ll lequipment operating unless all potential ignition sources are 
controlled.

4. All grain spills must be addressed and cleaned up from the work 
areaarea.





 Must be in writing
◦ Areas to be cleaned
◦ Frequency
◦ MethodsMethods
◦ Assignments
◦ Address ledges, floors, equipment and other 

d fexposed surfaces
 Requires annual training of employees
 Grain or spilled products must be Grain or spilled products must be 

addressed in your housekeeping plan.





 Priority Areas: 
I d l d il d d• Inspect and clean daily or as deemed necessary

• Standard says “immediately remove any fugitive 
dust accumulations whenever they exceed 1/8 in”. y /

 Other inside areas, inspect and clean at least 
weekly, as needed.

 Outside areas must check weekly and clean as 
needed.

 Standard does not address record retention but keep Standard does not address record retention, but keep 
Housekeeping Logs for 3 to 12 months.



Use safe blow downUse safe blow down 
operations

Permits andPermits and 
strict control of
ignition sources



 Clean floors, overhead structures and all 
horizontal surfaces of accumulationshorizontal surfaces of accumulations.   
◦ Pick up all piles daily
◦ Clean vertical walls and surfaces as needed but at 

least semi annually
 Sweeping and Shoveling

l d d h d Vacuuming, Blow down, and/or Wash down
 §1910.272 (j):

P hibit th f d i t bl d d t ithProhibits the use of compressed air to blow down dust with 
equipment operating unless all potential ignition sources are 
controlled.





 §1910.242 (b) “Compressed air shall not be used 
f l i h d d lfor cleaning purposes except where reduced to less 
than 30 PSI and then only with effective chip 
guarding and PPE.”g g

 An April 14, 1978 OSHA Letter of Interpretation 
states the use of compressed air for cleaning 
purposes at pressures greater than 30 PSI ispurposes at pressures greater than 30 PSI is 
permissible, if the outlet is fitted with a relief 
device that drops the pressure to less than 30 PSI if 
th fl i d d d dthe flow is dead ended. 

 Air guns used with long pipes are permissible if 
they meet these requirements. 







Grounds Maintenance
C b A l/Hi h h iCurb Appeal/High emphasis 
on appearance.

EPA – not just emissionsEPA – not just emissions, 
also general appearance

Bird & Rodent ControlBird & Rodent Control
USDA, FDA regulations

Don’t forget your office areasDon t forget your office areas,   
lunchrooms, and bathrooms.



 Notify supervisor or manager of housekeeping 
d d d jconcerns and needed projects.

 The best kind of housekeeping is the kind where 
little effort is required: 1) Equipment maintained; tt e e o t s equ ed ) qu p e t a ta ed;
2) Frequent to continuous…Follow written plan.

 Once you ‘get it there’, take pictures as a reference 
f h d f ilit l kof how good your facility can look.

 Lack of accountability by management
 How good is your housekeeping in those “out of How good is your housekeeping in those out of 

sight, out of mind” locations?... Boot pits, Galleries, 
Hard to reach ledges and conveying equip. lids



Controlling Ignition SourcesControlling Ignition Sources



 Hot Work is any work that creates open flames, 
sparks, or high temperatures that could ignite 
grain dust Welding cutting brazing solderinggrain dust.  Welding, cutting, brazing, soldering, 
and sparks from grinding are examples.

 Hot work permitting referenced in 1910.272
 Permit system is intended to assure that employees 

maintain control over the process and that 
safeguards are used during hot work.safeguards are used during hot work.

 Permits must be signed by management designate.



Hot Work Permit needed 
except:
1. Employer (permit 

signee) is present while 
the work is performedthe work is performed.

2. Done in a welding shop.
3. In hot work areas 

authorized by the 
employer located 
OUTSIDE of the grainOUTSIDE of the grain 
handling structure.



 Complete the permit before beginning work.
 Can work be relocated to a safe location?
 Can combustible materials be relocated or 

d?covered?
◦ Keep combustibles 35 feet away from sparks.

 Are fire extinguishers (or water sand etc ) Are fire extinguishers (or water, sand, etc.) 
available?

 Contractors must follow the permit program.p p g
 Hot Work in confined spaces.



 Inspect for Hot Spots Inspect for Hot Spots.
 Watch for radiant heating – Sparks fly!
 Fire watch to remain a minimum of 30 minutes after 

work completed.
 After hours, fire watch

E d 4 h if ldi bi il◦ Extend to 4 hours if welding near or on bins or silos.
 Permit shall stay on job site until work is completed.
 Permits are not a record but an authorization of the Permits are not a record, but an authorization of the 

signee certifying that certain safety precautions have 
been implemented prior to hot work beginning.



 Very Important to your facility
◦ Controls ignition sources
◦ Controls fuel sources◦ Controls fuel sources

 Benefits
◦ Improves housekeeping
◦ Reduces unplanned downtime
◦ Improve equipment performancep q p p
◦ Provides for safer operations



 Must be in writing (or electronic)
 Frequency of inspection not specified by standard
 Regularly scheduled inspections of mechanical and 

safety control equipment, dust collection equipment 
and bucket elevators and monitoring equipment

 Address lubrication and other maintenance in 
accordance with manufacture’s recommendation or 
by prior operating records

 Give priority to safety control equipment, such as p y y q p ,
magnets, alarms, and shut down systems

 Training required for employees assigned PM tasks





 Promptly correct malfunctioning critical safety 
equipment such as dust systems over heatedequipment such as, dust systems, over heated 
bearings, slipping or misaligned bucket elevators.

 Certify each inspection by making a written record y p y g
of what was inspected, by whom & date.
◦ “Work Orders would be an indication of an effective PM 

program ”program.
 Use proper lock-out and tag-out procedures when 

servicing equipment.g q p



 Must be equipped with a monitoring device that 
measures pressure drop across the filter.

 Required for filters installed after March 1988.
◦ Outside, or
◦ Inside area protected by an explosion suppression 

system orsystem, or
◦ Inside area separated by one hour firewall, adjacent to 

an outer wall, and vented to the outside with material 
d i d t i t tdesigned to resist rupture.



Malfunctions in filters 
must be promptly 
corrected

 Filters must have pressure drop indication

corrected.

 Filters must have pressure drop indication
◦ Accessible location
◦ Checked on a scheduled frequency

M i i h d d d i l◦ Maintain when pressure drop exceeds design value 
(between 2 and 6 inches of water pressure)

 Repair leaks and replace bags as needed. Repair leaks and replace bags as needed.



 These requirements are some of the These requirements are some of the 
most important and touch on both 
equipment requirements andequipment requirements and 
operating practices.

 The OSHA rules only apply to inside The OSHA rules only apply to inside 
bucket elevators at grain elevator 
facilitiesfacilities.



20 % or more of the 
above grade portion 
inside the facility. 

>80%

rm

>80%

Outside



(q)(1) Bucket elevators shall not be jogged to(q)(1) Bucket elevators shall not be jogged to 
free a choked leg. 

– "Jogging" means repeated starting and stopping J gg g p g pp g
of drive motors in an attempt to clear choked 
legs. 

– Set the time on the motion switch for the leg to– Set the time on the motion switch for the leg to 
come to full speed to avoid jogging.





(q)(2) “All belts and lagging purchased after(q)(2) All belts and lagging purchased after 
March 30, 1988 shall be conductive. Such belts 
shall have a surface electrical resistance not to 
exceed 300 megohms.”

– Get certification from manufacturer regarding 
belting and lagging. g gg g

– MSHA approved belting will meet rule.

(q)(3) Access to head and boot sections(q)(3) Access to head and boot sections…





(q)(4) “The employer shall: 
◦ (i.) Mount bearings externally to the leg 

casing; or, 
(ii ) P id ib i i i◦ (ii.) Provide vibration monitoring, 
temperature monitoring, or other means 
to monitor the condition of those bearingsto monitor the condition of those bearings 
mounted inside or partially inside the leg 
casing.cas g



Pill bl k b iPillow block bearing 
should have a non-
flammable shaft seal  
behind it.

Flange mounted bearings 
must be separated from the 
inside of the leg casing with g g
a sliding seal otherwise it is 
a partially inside bearing.



Monitoring of Temperature Monitoring of Temperature 
andand VibrationVibrationand and VibrationVibration

Vibration 
monitor

Bearing

monitor

Bearing 
monitoring



(q)(5)  “The employer shall equip bucket 
elevators with a motion detection device 
which will shut down the bucket elevatorwhich will shut down the bucket elevator 
when the belt speed is reduced by no more 
than 20% of the normal operating speed.”
 Options:

– Device to count revolutions of tail pulley and alarm when 
below design speed.g p

– A device to detect the presence of a magnetic or 
metallic object passing by its field of view.  (Can count 
bolts on the belt or rotating objects.)





(q)(6) The employer shall: 
i ) E i b k l i h b l◦ i.)  Equip bucket elevators with a belt 
alignment monitoring device which will 
initiate an alarm to employees when theinitiate an alarm to employees when the 
belt is not tracking properly; or, 
◦ (ii.)  Provide a means to keep the belt 

ki l h htracking properly, such as a system that 
provides constant alignment adjustment 
of belts.of belts. 



 Leg alignment options:
U b Bl k T M i i◦ A. Use a rub Block Temperature Monitoring system 

to detect belt or pulley rubbing the leg casing.
◦ B.  Use a Micro switch or similar switch device that 

d l h d i h l b l isounds an alarm when detecting the leg belt mis-
aligns.
◦ C.  Place flanges on knee pulley of leg to require 

kproper tracking.
◦ D.  Use a mechanical arm that activates when 

rubbed by the leg belt.
◦ E. Hydraulic boot take ups can be used in lieu of a 

belt alignment monitor.





(q)(7) Paragraphs (q)(5) motion switches and (q)(6) 
belt alignment devices are not required for grainbelt alignment devices are not required for grain 
elevators having a permanent storage capacity of less 
than one million bushels, provided that daily visual 
inspection is made of bucket movement and trackinginspection is made of bucket movement and tracking 
of the belt.

– Count storage capacity except for outside piles.
You need to train workers to check legs daily and verify that– You need to train workers to check legs daily and verify that 
it is being done. 

– Motion switches are a good practices even though not 
required.required.



 (q)(8) Paragraphs (q)(4) (bearings), (q)(5), and (q)(6) of (q)(8) Paragraphs (q)(4) (bearings), (q)(5), and (q)(6) of 
this section do not apply to the following:

 (i.) Bucket elevators which are equipped with an 
operational fire and explosion suppression systemoperational fire and explosion suppression system 
capable of protecting at least the head and boot 
sections; or,
(ii ) B k l hi h i d i h (ii.) Bucket elevators which are equipped with 
pneumatic or other dust control systems or methods 
that keep the dust concentration inside the bucket 
elevator at least 25 % below the lower explosive limit at 
all times during operations.  (Must certify with valid 
test data.)



 Explosion venting of bucket elevators was 
d l d h h d bdeveloped thru research sponsored by NGFA 
to find ways to limit explosions in bucket 
elevatorselevators.

 You will need to request information on 
bucket elevator venting when you purchasebucket elevator venting when you purchase 
a new leg from a supplier.

 All new legs should be installed outside of g
the facility per NFPA 61.



Leg Venting Leg Venting -- NFPA 61 NFPA 61 





 Emphasize good housekeeping (written plan with p g p g ( p
daily inspections)

 Execute effective preventative maintenance
 Use safe hot work procedures Use safe hot work procedures
 Establish an emergency procedure plan
 Effectively train employees (hazards and 

equipment)equipment)
 Ensure good safety communication
 Enforce safety rules incl. good housekeeping

ll f d l d d l Install safety devices, slow-down devices, or plug 
switches where needed.

 Have a program to deal with outside contractorsp g



• Never relax your guard. g
• Remember it is often the simpler 
matters that causes the problem p
because someone doesn’t think it is a 
problem.p

• Dust Explosions are very 
unpredictable and complex.unpredictable and complex.

• Be ever vigilant.


