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Storage Systems Keep Changing 



Grain Storage Capacity in U.S. 
Á 2015 > 24 billion Bu.        (55% ON-Farm / 45% OFF-Farm) 

Á 2005 > 19.9 billion Bu.  
 



 How do storage types compare? 

Á______________ - Concrete silos 

Á______________ - Steel Bins 

Á______________ - Wood crib bins 

Á______________- Flat Storage 

Á23.0  - - Bln. Bu. - - Total Permanent Storage 

Á  3.2 - 4.4 - - - Bln. Bu. ---Temporary Outside Piles (est. ) 



Bins Keep Getting Wider & Higher 
  

INCREASING BIN SIZE 

Eave            Bushel 

Dia.      Height    Capacity 

мнΩ   Ȅ    млΩ        Ҕ         мΣллл ōǳΦ 

  олΩ  Ȅ    спΩ ммέ   Ҕ      орΣллл ōǳΦ 

монΩ  Ȅ  фмΩ         Ҕ  мΣмулΣллл ōǳΦ 

монΩ олΩ мнΩ 



Number of Grain Entrapments 
Reported & Fatalities 
  # of Reported  

  Grain Entrapments Fatalities 

 2015                 35  14  = 40%   

  2014  38  18 

 2013   33  13 =        39.4% of Entrapments 

 2012    20    8  = 40.0% of Entrapments 

 2011    32  11  = 34.4% 

 2010  59  31  = 52.5% 

 2009   44  19  = 43.2% 

     Version: 02/04/16 

 

 



In the last (7) Years we have averaged over 36               
reported entrapments & 16 deaths / Yr.  

ÁHowever, in the first month of 2015 we have 

experienced (4) deaths already: 
Á01/24/15 ς 71 year old man South of Lacon, IL. 

Á01/21/15 ς 50 year old man in Taylor County, KY. 

Á01/10/15 ς Farmer in Union City, S.C. 

Á01/04/15 ς 21 year old man near Friona, TX.  

 



Where do these incidents happen,  
according to Purdue University? 
 
ά²ƘŜƴ ǘƘŜ ƛƴŎƛŘŜƴǘ ƭƻŎŀǘƛƻƴ ǿŀǎ ƪƴƻǿƴέΥ 

 

Á Historically, 70% ON-Farm, however, over 80% took place ON-Farms in 2014 

Á 68% happen around steel bins . . .  over 47 yrs. (1964-2011) 

Á 63% involved CORN in 2011, smaller (%) in 2013.  

























www.grainentrapmentprevention.com 



άZero Entry Mentalityέ 

Á Grain Conditioning - - Aeration & temp systems 
Á Reclaim Systems - - Discharge sump holes, sweeps, service tunnels  



Too many facilities are still not providing 
adequate training 
 
Á Did you provide REAL άIŀƴŘǎ-Onέ ǘǊŀƛƴƛƴƎ ƛƴ the past 12 months? 

Á Should be providing  Annual  (2-4 hrs.)  Awareness Level training 

Á Hands-On with equipment 

Á Identify hazards & demonstrate use of lifeline 

       in your confined spaces 

Á Classify spaces 

Á Share information above with 
local emergency responders 

 



29 CFR 1910.272(g)(2) has been quoted for the past 
20 Years, but NO one has ever figured out how to 
do this. It has been an abstract concept that has 
been avoided and ultimately ignored.  



29 CFR 1910.272(g)(2) ς άThe lifeline shall be so 
positioned, and of sufficient length, to prevent 
the employee from sinking further than waist 
ŘŜŜǇ ƛƴ ǘƘŜ ƎǊŀƛƴΦέ 
 





GRAIN ENTRAPMENT TERMS 
 
 CFR 29 Subpart M ς Systems and procedures designed to prevent employees from 
falling off, onto, or through working levels and to protect employees from being struck 
by falling objects. 

Fall Protection: 

The form of fall protection which involves the safe stopping of a person already falling. 

Fall Arrest: 

 Fall Restraint: 

A fall protection system  that prevents the user from falling any 
distance.  The system is comprised of either a body belt or body 
harness, along with an anchorage, connectors and other necessary 
equipment.  The other component typically includes a lanyard and 
also may include a lifeline. 



 Fall Protection ς vs - Prevention 

ÁFree Falling    

 - Fall Protection 

- Fall Arrest 

- Prevention  

- Fall Restraint 

- Work-Positioning 

- Grain-Bin-Entry-Lifeline / Systems 
 



In order to accomplish this feat, you need a 
Grain Bin Entry Lifeline used within a system 
that is attached to an overhead anchor point.  
The system must minimize the slack in the lifeline 
(12 ς муέ ƳŀȄΦύ ŀƴŘ be able to handle an 
unexpected 500 ς 800 lb. jerk on the line. 
 
 TOP/ ROOF 

ACCESS 

SIDE ACCESS 

KNOT BY PASS 
PULLEY  



Fall Restraint Systems 
Grain Bin Entry Lifeline 
Bin-Entry-Kit attached to a suitable anchor 
 



Components for a Bin-Entry-Kit: 
Á !ƴŎƘƻǊŀƎŜ ǎǘǊŀǇ ƻǊ ǇƛŜŎŜ ƻŦ мέ ǿŜōōƛƴƎ ŦŀǎǘŜƴŜŘ ǘƻ ŀƴ ŀƴŎƘƻǊ 
Á Connectors (Carabiners) 
Á Lifeline 
Á Tandem Prusiks 
Á Prusik Minding Pulley 





The American Society of Agricultural and Biological 
Engineers (ASABE) is attempting to develop a new 
consensus standard referred to as (x624) ς Design 
Parameters ς for New Grain Bin Entry Design 
(initiated in 2012). 
 Á Formal consensus standard versus 
Á DŜƴŜǊŀƭ ŀŎƪƴƻǿƭŜŘƎƳŜƴǘ ƻŦ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ƻŦŦŜǊŜŘ ƛƴ ŀ άWhite Paperέ 
Á Top & Side Access Doors 
Á Anchors to fasten ς Grain Bin Entry Lifelines to 



 (x624) New ς Design Parameters for   

   Grain Bin Entry 
Á1) Anchors 

Á2) Access Doors 

Á3) Work-platforms 
____________________________________ 

Á 4) Reclaim Systems 

Á 5) Lockout / Tag-out (LO/TO) accommodations 

Á 6) Ladders 

Á 7) Signage & Labels 

Á 8) Aeration & Exhaust Systems 

Á 9) Equipment Manuals 

 

 



 Anchors inside any new steel bins  
  built after 2013 

Á1)  Offer a means to properly secure bin entry 
lifelines. 

 

Á2) Initially - Some questions regarding whether 
anchors should be labeled for 1,800 / 3,000 or 5,000 

lbs. ?? (Settling on 2,000 lbs.) 



ACCESS DOORS OR ENTRY POINTS 

Issues 

ÁSize 

ÁConfiguration 

ÁShape 

ÁPlacement 













  

  Work-platforms 
 
Á1)  Should meet current ANSI standards 

 

Á2)  Anything over 4 feet from ground (or next level) 
must have a platform & appropriate hand-rails. 





















  Reclaim Systems 

Á1) Need larger discharge sump holes όƴƻǘ мнέ Ȅ мнέύ  

 

Á2) Placed (8 ς млΩύ ŀǇŀǊǘ, depending upon diameter of 
bin. 

 

Á3)  Floor wells / sumps need appropriate guards.  

 

Á4) Zero Entry Bin Sweeps. 



 Lockout / Tag-out (LO/TO)  
 accommodations 

Á1)  Most systems have NO easy way to lockout 
reclaim systems. 

Á2) Proximity of controls to equipment & access 
points.  

Á3) Controls need to be easily accessible. 



 Signage & Labels 

Á1)  Appropriate signage that addresses critical 
hazards 

 

Á2)  Warnings on each access / hatch opening. 



  Equipment Manuals 

Á1) Construction 

Á a) Need ōŜǘǘŜǊ άCommunicationέ ŀƴŘ άQuality Controlέ ŀƴŘ  ƳƻƴƛǘƻǊƛƴƎ ƻŦ 
activities during the construction process with everyone involved, including 

sub-contractors.  
 

2) Operations 

a) Offer better instructions on using temp., aeration & reclaim systems 

b) Emphasize hazards of flowing grain, nature of flowing grain, and other 
precautionary measures. 

c) Safety information on appropriate steps to take for dealing with a plugged 
reclaim system.   



Whatever system you use  
with your  
Grain Bin Entry Lifeline,  
you need a  
substantial anchor.  
  
 
 



Knot-Passing-Pulleys (KPP) 









Sioux Steel 



Global Industries (MFS- Stormor) 



Anchor Plates Installed by Steve Queen 


