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“OSHA has investigated 
several cases involving worker 
entry into grain storage bins 
where we have found that thewhere we have found that the 
employer was aware of the 
hazards and of OSHA’s 
standards, but failed to train 

h kor protect the workers 
entering the bin,” wrote OSHA 
Administrator David Michaels. 



"We are putting these employers on notice. OSHA 
will use the full extent of the law to ensure that any 
employer who violates these standards is held 
accountable for its lack of concern for worker 
safety.“

OSHA h ill id f i llOSHA states they will consider referring all 
future cases that involve grain engulfment 
fatalities to the Department of Justice forfatalities to the Department of Justice for 
criminal prosecution.



Confined Space Entry Grain Storage Structure EntryConfined Space Entry
 1910.146
 Promulgated 1993.

Grain Storage Structure Entry
 1910.272 (g) & (h)
 Promulgated 1987. Promulgated 1993.

 Applies to all industries 
who have permit 

 Promulgated 1987. 
 Revised 1996.
 Applies to grain storage 

required confined 
spaces.

 Does not apply to grain

pp g g
structures.

 Grain industry specific.
 Does not apply to grain 

storage structures.



OSHA 1910.146:
 Has a size & shape 

that allows a person 
to enter and work.

 Has a limited or 
t i t d irestricted opening 

for entry & exit.
 Is not designed for Is not designed for 

continuous human 
occupancy.occupancy.



 Liquid storage tanks
 Scales / Garners
 Hoppers

 Boot pits
 Manholes
 Vaults

 Receiving Pits
 Rail cars, barges
 Distributors (turn 

h d )

 Sewers
 Equipment or space 

you can enter to heads)
 Dust control systems
 Tunnels

y
work. (e.g. legs, 
conveyors, mixers)

 Extractor

* Grain storage spaces are regulated under 1910.272 g & h.  
OSHA’s grain handling standard and includes bins, silos, tanks, 
and flat storage locations where grain is stored.



 A confined space that does not contain or, 
ith respect to atmospheric ha ards ha ewith respect to atmospheric hazards, have 

the potential to contain any hazard 
capable of causing death or seriouscapable of causing death or serious 
physical harm.

 “Maybe” Examples:y p
◦ Boot pits, tunnels, basements, control 

rooms, etc.



 Contains or has the potential to contain a hazardous 
atmosphere. OR

 Has the potential to engulf an occupant by a liquid Has the potential to engulf an occupant by a liquid 
or finely divided material.  OR

 Has inwardly converging walls or a floor that slopes 
downward. OR

 Any other characteristic recognized as a serious 
safety or health hazard such as a mechanical hazardsafety or health hazard such as a mechanical hazard. 

 All confined spaces must be considered permit-
required until proven otherwise!

 www.osha.gov then search for Confined Space 
Advisor



 Atmospheric 
 Mechanical

 Conditions that 
exist or may Mechanical

 Electrical
 Other hazards

exist or may 
develop 

 Examples:
O i h Other hazards

◦ Engulfment
◦ Falling objects

f l b

◦ Oxygen enrichment 
or deficiency
◦ Engulfment & 

◦ Harmful substances or 
residues
◦ Noise

entrapment
◦ Lockout & isolation
◦ Weather, electrical, 

◦ Temperature etc.



 Oxygen Conc. <19.5% or >23.5% (too much 
or too little oxygen)

 Flammable gases greater than 10% LEL
C b id 25 Carbon monoxide >25 ppm

 Hydrogen sulfide >10 ppm
 Exposure to toxins above their P E L Exposure to toxins above their P.E.L.
◦ Phosphine 0.3 ppm

 Dust obscuring vision to <5’ Dust obscuring vision to <5



Ai it i i t t b i d ith• Air monitoring equipment must be equipped with 
an alarm to inform of sensor or equipment failure.

• Use manufacturer’s specifications to calibrate andUse manufacturer s specifications to calibrate and 
maintain  air monitoring device, and certify 
employees to perform testing.

d h f ll• Air monitoring must detect the following gases:
• Oxygen (O2) (19.5%-23.5%)
• (LEL) Flammable gases-Methane (CH4)(LEL) Flammable gases Methane (CH4)
• Carbon Monoxide (CO) (<25ppm)
• Phosphine (PH3) (<.3ppm)



 Mechanical equipment presents the potential Mechanical equipment presents the potential 
for injury when there is contact with the worker
◦ Mechanical equipment:

Bin sweeps Bin sweeps
 Reclaim conveyors
 Augers

Slid Slide gates
 Shovel machine cables
 Fill and discharge equipment
 Tractors or other Powered Industrial Trucks



 Make an evaluation of all 
confine spaces.confine spaces.

 Compile a list of all 
confined spaces.  Use 
OSHA’ C fi d SOSHA’s Confined Space 
Advisor or do a hazard 
evaluation of each space to 
determine whether it is a 
permit or non-permit 
required spacerequired space.

 Place signs on all Permit 
Required confined spaces.



A hazard analysis 
for affected space 
at your location y
must be conducted





 Establish procedures for safely entering and working in 
the space.

 Train all affected workers regarding hazards and their Train all affected workers regarding hazards and their 
duties to avoid hazards. 
◦ Train entry supervisors, attendants and entrants.  
◦ Certify the training with each worker signing that theyCertify the training with each worker signing that they 

were trained.
 Describe your confined space rescue plan.
 Obtain needed equipment including meter to measure for Obtain needed equipment including meter to measure for 

air quality, harnesses, lifelines, hoists, etc. 
◦ Get  a grain rescue tube to aid in rescue.

 Determine if any spaces can be reclassified as a non Determine if any spaces can be reclassified as a non-
permit space thru 1910.146(c)(7)



 If there is no atmospheric hazard in a space and if all If there is no atmospheric hazard in a space and if all 
hazards are eliminated without entry into the space, 
it can be reclassified.
If th b t d l If so, the space can be entered as a normal space 
once the hazard is eliminated or shown not to exist.

 You can also use an alternate procedure for working ou ca a so use a a te ate p ocedu e o o g
in a space with forced air ventilation to eliminate an 
atmospheric hazard.
R l ifi ti t b d t d f h t Reclassification must be documented for each entry.



 If it is necessary to enter the permit space 
li i h d h h ll bto eliminate hazards, such entry shall be 

performed “using Confined Space Entry 
procedures”. If testing and inspectionprocedures . If testing and inspection 
during that entry demonstrate that the 
hazards within the permit space have been 
eliminated the permit space may beeliminated, the permit space may be 
reclassified as a non-permit confined space
for as long as the hazards remain g
eliminated.





 Train the workers in their 
duties to ensure safeduties to ensure safe 
entries.
◦ Entry Supervisory p
◦ Attendant
◦ Entrant



 Know the potential hazards of confined space 
entry.
P ll i t th fi d t b Personally inspect the confined space to be 
entered.

 Verify that all permit requirements have been met, 
l d hincluding atmospheric testing, protective 

equipment, and proper authorization.
 Ensure that the safe work plan and rescue plan p p

has been discussed with all involved employees.
 Ensure that entry and operations are within the 

terms of the entry permit and entry conditions areterms of the entry permit and entry conditions are 
maintained.

 Ensure that the entrant and attendant fully 
understand their respective responsibilitiesunderstand their respective responsibilities.



 Complete the permit and receive proper 
authorizationauthorization.

 Monitor the entry operation for potential hazards 
due to changing conditions and terminate the permit 
if unsafe conditions arise.if unsafe conditions arise.

 Must be familiar with facility design and operation.
 Must be on-site during the entire entry.
 The entry supervisor may also serve as the attendant The entry supervisor may also serve as the attendant 

or entrant if he/she is properly trained and equipped 
for the task. 

 Responsible to terminate the permit if hazardous Responsible to terminate the permit if hazardous 
conditions so dictate.



 Monitor entrants during the job and during 
entry & exit to help ensure their safety.
◦ The attendant may not abandon his/her post for 

any reason while personnel are in the space unless 
relieved by another qualified attendant.

 Recognize and distinguish the hazards that 
may exist during the entry.

 Be able to recognize the signs and Be able to recognize the signs and 
symptoms of exposure.

 Communicate with entrants to monitor 
h i d ibl ff ftheir status and any possible affects of 

hazards.



 Alert entrants of any hazards or conditions 
that would make an evacuation necessary.

 These conditions may be:
◦ A prohibited condition is detected.
◦ A change in atmospheric condition.c a ge at osp e c co d t o
◦ A change in material condition.
◦ An entrant show signs of exposure.
◦ The attendant cannot effectively and safelyThe attendant cannot effectively and safely 

perform duties, or communication with or 
between entrants is lost.

◦ An endangering situation is detected outside ofAn endangering situation is detected outside of 
the space.



 Monitor conditions inside and outside the space 
f f fto determine if it is safe for entrants to remain in 

the space.
 Ensure that no unauthorized workers enter the Ensure that no unauthorized workers enter the 

permit space.
 Ensure there is a means of communications to 

h l i il bl d ki lsummon help is available and working properly.
 Initiate the procedures to summon rescue and 

emergency services.emergency services.
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 Know and identify potential hazards of the 
fi d d t i t th itconfined space and terminate the permit 

and exit the space if conditions are 
detected.

f d d h l d Be aware of and avoid mechanical and 
engulfment hazards.

 Recognize and distinguish signs and g g g
symptoms of exposure.
◦ Difficulty concentrating and loss of coordination.
◦ Feeling faint, dizzy, confused or passes out.g y p

 Identify the consequences of exposure 
hazards.



 Know how to use the equipment necessary to 
l t th t kcomplete the task.

 Continuously communicate with attendant and, 
if necessary, alert attendant.

 Know how to exit the space.
 Continuously monitor the space for potential 

hazards due to changing conditions.hazards due to changing conditions.



 New employees must be fully trained before being 
a part of an entry procedurea part of an entry procedure.

 Re-training experienced employees:
◦ All affected employees must receive training p y g

annually.
◦ Review any incidents that happen and apply new 

knowledgeknowledge.
◦ You may want to have workers take a written test 

for each role they may perform to demonstrate 
proficiency.





 The entry permit needs to be completed and y p p
signed by the entry supervisor.

 It verifies that pre-entry precautions have 
been taken and the space is safe to enter.

 Specifies apparent hazards and corrective 
actions taken prior to entractions taken prior to entry.

 Requires termination of permit when task is 
completed or when conditions develop thatcompleted or when conditions develop that 
the entry permit was not written for.



 States the date, location, and name of 
fi dconfined space.

 Purpose of entry and known hazards.
 Duration of entry permit time Duration of entry permit time.
 Authorized entrants, attendants, and 

supervisor are listed.
 Air testing results (initial and periodic)
◦ O2 and LEL at a minimum + other substances 

(toxics-such as Phosphine Carbon Monoxide(toxics such as Phosphine, Carbon Monoxide, 
H2S) need to be checked if there if is a reason 
to believe they exist.



 Name and phone number of rescue and Name and phone number of rescue and 
emergency services.

 Communication procedures.
 Special equipment and protective measures 

to be taken
◦ ventilation, lockout/tagout, e t at o , oc out/tagout,
◦ personal protective equipment and respirators
◦ alarm procedures
◦ rescue equipment◦ rescue equipment

 Keep on site for one year (as per 1910.146).





 Safe Work Plan
1. Evaluate alternatives to eliminate entry.1. Evaluate alternatives to eliminate entry.
2. Specify acceptable entry conditions.
3. Workers must be trained in the specific task procedure 

before entry.
Examples include:Examples include:
 Bin shoveling procedures
 Bin sweep operation and procedures
 Bin cleaningg
 Probing and monitoring grain conditions
 End-loader operation
 Boatswain chair procedures

3 Identify potential hazards and conditions that may develop3. Identify potential hazards and conditions that may develop 
during the entry.

4. Provide pedestrian, vehicle or other barriers as necessary to 
protect entrants from external hazards.



 Work requiring a body harness and life line:
◦ If a potential engulfment hazard exists, NEVER stand

or walk on any loose product where the depth is
potentially greater than waist deep (recommend one
foot deep) unless appropriate harness and lifeline isfoot deep), unless appropriate harness and lifeline is
worn to preventing entrant from sinking further than
waist deep.

◦ To evaluate avalanching hazard, if you are at ag , y
distance that is at least at twice the height from the
grain you will not become engulfed.

◦ When lowering or raising a person on a boatswain
chair the lifeline must be attached to a mechanicalchair, the lifeline must be attached to a mechanical
device designed for human retrieval.



 Contractors need to show proof of certification Contractors need to show proof of certification 
of training.

 Contractor must be informed that the 
workspace they will be entering is a permitworkspace they will be entering is a permit-
required confined space.

 Contractors must follow a confined space entry 
d d l t it fprocedure program and complete a permit form 

that follows the guidelines as established 
through OSHA’s permit required confined 

id li (1910 146)spaces guidelines (1910.146).



 Before performing hot work inside a confined 
space:
◦ Test for combustible gases and vapors.
◦ Continuously ventilate the space◦ Continuously ventilate the space.
◦ Arrange a fire watch with an ABC dry chemical 

portable fire extinguisher.
◦ Do not allow tanks of welding of compressed gases 

inside the confined space.



 Covers entry into bins, silos, tanks and flat y
storage.

 Entry into any structure that requires the worker 
to enter from the top or high up on the side of ato enter from the top or high up on the side of a 
tank is covered by 272(g).

 Entry into flat storage at the bottom of the 
structure “through a ground level unrestricted 
entrance”  where  you are able to step or walk 
through the opening is a 272(h) entrythrough the opening is a 272(h) entry.



 Must issue a entry permit.
M l h i h d Must evaluate atmospheric hazards.

 Ensure workers will not be exposed to 
mechanical hazards by locking out allmechanical hazards by locking-out all 
equipment.

 Check that no grain hazards exists such as Check that no grain hazards exists such as 
grain hung on the sides,  too steep of grain 
mass that can avalanche or bridging grain g g g
conditions.



TypicalTypical
Engulfment 

HazardsHazards

Efforts are needed toEfforts are needed to 
improve the ability to 
clean out from outside 

h bithe bin.



 Ensure there are no engulfment hazards 
when workers are inside and on the grainwhen workers are inside and on the grain. 
Turn off all reclaim conveyors and lock them 
out. Same with turnheads / distributors.

 NEVER walk down grain to make it flow as 
that is an unsafe practice and forbidden.

 Workers must wear a full body harness and 
lifeline when on the grain over waist deep 
and be secured so they can not sink into theand be secured so they can not sink into the 
grain further than waist deep.







 A standby observer must serve as an 
attendant to ensure proper practices are 
followed and help the entrants with 
monitoring conditions and keep the workermonitoring conditions and keep the worker 
secured.

 Employees shall be trained in the hazards of Employees shall be trained in the hazards of 
engulfment and in avoiding mechanical 
hazards. 

 Training is to be given annually. 



 If you are entering a bin of any type above the 
grain follow 272(g).  If you are entering the 
bottom of a bin through unrestricted ground 
level opening and there is no atmosphericlevel opening and there is no atmospheric 
concerns follow 272(h).

 You can turn aeration on or use forced air You can turn aeration on or use forced air 
fans to ensure there is no question about the 
atmosphere issue. 



Tank was 
modified  

This type of 
2 ring door 

with this  
walk in door

g
(5’) is 
available for 
most newmost new 
tanks



 The entrant immediately evacuates the y
space when:
◦ An IDLH (Immediately Dangerous to Life and 

H lth) it ti d lHealth) situation develops.
◦ Safety equipment fails.
◦ The entrant is using unsafe work practices g p

within the confined space.
◦ The work being done is creating a hazardous 

atmosphereatmosphere.
◦ A hazard is detected during monitoring.



 The entrant exits the space immediately when:
◦ He detects signs or symptoms of exposure to hazards g y p p

associated with the confined space.
◦ The attendant detects a hazardous condition.

 If a rescue is needed the attendant will: If a rescue is needed, the attendant will:
◦ Summon emergency responders.
◦ Attempt to rescue entrant using only non-entry 

irescue equipment.

The attendant must never enter theThe attendant must never enter the 
confined space for rescue, unless trained 
for rescue, equipped, and relieved.



Vertical Entryy
If > 5’ deep, must provide 

a mechanical device that 
provides for retrievalprovides for retrieval.



 Who is your rescue 
team?
◦ Have you evaluated them? 

1910.146 App. F
◦ Do THEYTHEY know they areDo THEYTHEY know they are 

your rescue team?
◦ Notify your rescue team 

i t tprior to every entry. 
(phone call? e-mail? 
other?)



 What are your options?
L l Fi D◦ Local Fire Department
◦ Contracted Rescue Team
◦ Internal Rescue Team

C bi i R◦ Combination Response

 If an Employee-based Rescue Team is p y
the only choice, the company must be 
prepared to dedicate the time and 
funding needed to properly establish g p p y
and train the team.





 What does OSHA require for rescue team 
training?
◦ Standard is “performance based”.
◦ Does not specify how many hours of training is◦ Does not specify how many hours of training is 

required.
◦ PPE; Entry Rescue Equipment; First-Aid and CPR 

i dtrained.
◦ Must practice rescues at least once every 12 

months from “representative” spaces.p p



 All topics covered in the Confined Space Entry 
course plus:
◦ Equipment basics 
◦ Pre emergency Planning◦ Pre-emergency Planning 
◦ Rescue team organization/operation 
◦ Basic rigging and knots 
◦ Building rescue systems for hauling/lowering 
◦ Patient packaging 
◦ Positive and Negative pressure ventilation◦ Positive and Negative pressure ventilation
◦ Donning and doffing SCBAs and SARs



 Make them aware of hazards specific to p
your mill.

 Offer access to spaces for training.
Possibl offer b ing resc e or safet Possibly offer buying rescue or safety 
equipment that they are in need of.

 Review 1910.146 Appendix F regarding e e 9 0 6 ppe d ega d g
Rescue Team or Rescue Service Evaluation 
Criteria.



 Many times, this is the likely choice for grain 
l t d f d illelevators and feed mills.
◦ If local Fire Department can not arrive on-site quickly 

enough.
E l id N E R d i di l◦ Employees provide Non-Entry Rescue and immediately 
contact rescue team.

 Example: City of Portland
◦ Make pre-entry notification call.
◦ Department is NOT available as Immediate Rescue 

Source (thus our Non-Entry Rescue plan is critical).
◦ In case of emergency, specifically request Confined 

Space rescue team via 911.


