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Fortunately farm incidents don’t occur often. When they do, they can be very
challenging for first responders.
This guide is not meant to answer all the questions, or give all of the procedures for an incident, as each is unique.
This guide is meant to be a reminder for the basic strategies you should already know. If you are not familiar with the basics discussed here please seek out
proper training before you need it.

Have you?
Established Command
Assigned a Safety Officer
Established communications
Formulated a plan and a backup plan
Planed an exit or escape plan.
Followed local protocols and SOP’s

This material was prepared under a Consultation Education
and Training (CET) Grant awarded by the Michigan Occupational Safety and Health Administration (MIOSHA). MIOSHA
is part of the Michigan Department of Licensing & Regulatory
Affairs (LARA). Points of view or opinions stated in this document do not necessarily reflect the view or policies of LARA.

www.esrtagrescue.org
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CONVENTIONAL SILO FIRE

CONVENTIONAL SILO FIRE

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Typically farm silos are used to store high moisture forages (silage); or high or low moisture
grains. Silo fires are more typical in silos that have forages stored in them, but any silo structure
can have a fire. There are two basic types of upright (vertical) silos on farms: oxygen limiting and
conventional. IT IS MOST CRITICAL TO UNDERSTAND THE DIFFERENCE BEFORE ATTEMPTING TO MANAGE A FIRE IN A FARM SILO!

Conventional Silo:

There are two main characteristics of conventional silos: an unloading chute that runs the vertical length of the exterior of the silo, and an open top or domed roof. Conventional silos will typically unload from a top unloader.

Non farm silos:

Can be used to store grain material, or other products such as sawdust, wood chips or any
other product can be involved in a fire. Many of the same strategies can be used as an initial approach to these structures. Seek technical assistance with these structures.

GENERAL HAZARDS AND CONCERNS

• Understand that a fire in a silo is often not an imminent threat. Take your time to do a proper
size up and seek technical help.
• Doing anything to add air to a fire in an oxygen limiting or oxygen deficient structure can
cause an explosion.

SEEK TECHNICAL ASSISTANCE BEFORE ACTING

SUGGESTED OPERATIONAL STEPS
Many fires in conventional silos start in the unloading chute and are often the result of an electrical short. If burned material is noticed at the bottom of the chute:
• Lockout / Tagout the electric to the silo unloader. Raise and secure the unloader.
• Wash out the silo chute to remove fuel material from inside the chute. An aerial device will allow access to the top of the chute if available.
• Inspect the unloading doors to determine if fire has burned through a door into the silo. This
should be performed by someone that knows what normal doors should look and feel like.
• A fire in a conventional silo is typically located around the silo perimeter, the unloading doors,
and the first few feet of silage. Fires burning for an extended time can create hollowed-out cavities. There is typically little value and high-risk to entering the silo. The concept of extinguishing
a fire in a conventional silo is geared toward identifying the general location of the fire and then
concentrating on that area, rather than flooding the silo with water.
• If flames, heavy smoke or hot spots are visibly observed, a straight tip nozzle can be used to
concentrate on that particular area. Use minimal amounts of water.
4
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Typical Conventional silo.

TECHNICAL ASSISTANCE

Davis Hill 814-404-5441
Eric Rickenbach 610-587-3843
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CONVENTIONAL SILO FIRE

• The silo will need to be unloaded. The more water that is used, the less likely that the unloader will be able to unload the wet material.
• A thermal imaging camera has been shown to be effective at locating hot spots in silos.
• Once a hot spot is found, a simple probe made out of ½” galvanized pipe with a pointed end
can be made to penetrate the side of the silo (use an air chisel to open a small hole) and inject a
small amount of water into that spot.
• CAUTION: Steam explosions are possible when injecting water into a fire cavity.

OXYGEN LIMITING SILO FIRE

OXYGEN LIMITING SILO FIRE

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Typically farm silos are used to store high moisture forages (silage); or high or low moisture
grains. Silo fires are more typical in silos that have forages stored in them, but any silo structure
can have a fire. There are two basic types of upright (vertical) silos on farms: oxygen limiting and
conventional. IT IS MOST CRITICAL TO UNDERSTAND THE DIFFERENCE BEFORE ATTEMPTING TO MANAGE A FIRE IN A FARM SILO!

Oxygen Limiting Silo:

The primary identifying feature of oxygen-limiting silos is the absence of an unloading chute on
the exterior of the silo. Another characteristic of oxygen limiting silos is a flatter roof. Oxygen limiting silos will typically unload from the bottom of the silo.

Non farm silos:

Can be used to store grain material, or other products such as sawdust, wood chips or any
other product can be involved in a fire. Many of the same strategies can be used as an initial approach to these structures. Seek technical assistance with these structures.

GENERAL HAZARDS AND CONCERNS

• Understand that a fire in a silo is often not an imminent threat. Take your time to do a proper
size up and seek technical help.
• Doing anything to add air to a fire in an oxygen limiting or oxygen deficient structure can
cause an explosion.

SEEK TECHNICAL ASSISTANCE BEFORE ACTING

SUGGESTED OPERATIONAL STEPS
• A fire in an oxygen limiting silo will often result in a substantial buildup of combustible gases.
Anything to introduce air inside the silo structure must be avoided. All fire fighting efforts must be
toward reducing or eliminating oxygen source(s). Allowing an oxygen limiting silo to smother itself
out by not opening the top or bottom hatches for two weeks has been shown to be effective in
some cases.
• Do not attempt to enter, breach, or otherwise attempt to extinguish fire in oxygen-limiting silos. There is nothing to gain and firefighters’ lives are at considerable risk. Call the manufacturer’s
representative and protect exposures.
• During fire fighting operations on oxygen-limiting silos, water or foam should not be directed
onto the fire through the top hatches, since this may allow oxygen to enter the silo and could
cause the suspension of explosive dust resulting in a backdraft type of situation.
• If the roof hatches of oxygen-limiting silos are open, no attempt should be made to close
them if there is heavy smoke or steam coming from the open hatches or if the silo is vibrating. The
roof hatches should be safe to close if the silo is quiet and there has been no smoke or steam
coming from the hatches for several hours. Do not secure the hatch. This will permit the relief of
6
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Typical Oxygen Limiting silo.

TECHNICAL ASSISTANCE

Davis Hill 814-404-5441
Eric Rickenbach 610-587-3843
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OXYGEN LIMITING SILO FIRE

any subsequent pressure that may build up. Once the silo hatches are closed, the farmer must not
operate his silo unloader for two weeks. Unloading the silo will allow air to enter the silo and could
create an explosive environment.
• Carbon dioxide or liquid nitrogen can be injected into the silo to extinguish the fire. This is
normally performed by the silo dealer.
• Certain manufacturers have step-by-step instructions on how to extinguish fires in their silos.
Contact the silo manufacturer to obtain these instructions.

GRAIN ENGULFMENT

GRAIN ENGULFMENT

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Victim is totally buried or immersed under the grain. You may see their hand above the grain
surface or you may not even be sure where the victim is located in the mass of grain within the
steel bin or concrete silo, but their head is clearly beneath the grain surface. (Grain Engulfments
differ from Grain Entrapments, where the victim is only partially buried in the grain.)

GENERAL HAZARDS AND CONCERNS

• Limit the number of rescuers entering the bin to 2-3 responders.
• Rescuers must be tied off and using a secured lifeline, if there is enough grain in the bin to
bury them as well.

SUGGESTED OPERATIONAL STEPS

• Stop (Lockout / Tagout) the unloading system.
• Start the aeration fans to help circulate fresh air through the grain, if possible, which may
aid the victim who is buried under the grain.
• Call for specialized team & rescue tube (cofferdam).
• Consider calling industry personnel with experience in grain handling facilities.
• Stay out of the bin until a rescue plan has been developed.
• Every rescuer that enters the bin must wear a full body harness attached to a properly
secured lifeline. Generally, the underside of the bin roof will likely not provide adequate anchors
to secure lifeline. You may have to look for a means to secure the lifeline, such as using anchors
from the ground. Avoid using anchors such as ladder rungs, electrical conduit or aeration ducts,
which likely will not stand up to 2,000 pounds of force on the lifeline or restraint system.
•Complete a permit required confined space permit, which can be used as a check-list to
ask all the proper questions, prior to entry into the confined space.
• Establish five foot dust rule indicator in the rescue space. Airborne concentrations that impair
visibility to less than five feet are indicators of potential explosive conditions.
• Inquire if anyone knowledgeable about this operation is present and determine if any grain
fumigation was performed in the previous 30 days.
• Limit the number of responders entering the bin to a maximum of 2-3 people. Additional
responders in the space will cause more grain movement and create additional forces on the victim.
• Limit the number of responders climbing on top of the roof to a maximum of 2, especially if the steel bin has an unstructured roof with no purlins or trusses under the roof to support
an extra 900 - 1,200 pounds.
• Anyone on top of the roof should be operating within suitable hand-rails and/or working on
work platforms that will safely support them. If this is not the case, responders must be using
the appropriate fall-protection.
• If the victim is completely submerged, the best solution is to remove grain from the bin as
rapidly and carefully as possible. Consider cutting holes into the side walls at equal distances
around the bin, below the victim, to release the grain. Cut two to four (V-shaped) holes around the
8

© 2015 EMERGENCY SERVICES RESCUE TRAINING INC.

GRAIN ENGULFMENT

bin circumference, depending upon the diameter of the bin
to equalize pressure on the bin walls in order to minimize
the possibility of the steel bin collapsing. Do not cut to the
edge of the sidewall sheets or across bolt patterns. Prior
to cutting, contact technical support from list at the
end of this strategy.
• Do not try to use the unloading or reclaim system
to remove the grain. When starting the unloading auger,
the victim may be further injured by being drawn deeper
into the grain and even pulled into the unloading auger
or wedged in the floor opening (called discharge sump
holes).
• When you remove enough grain to locate the victim,
insert a rescue tube (cofferdam) around the victim and
remove enough grain between the tube and victim to allow
you to remove the victim without exerting excess force on
their body. Depending on how deep the victim is buried
into the grain, it could require 800 – 1,200 pounds of force
to pull them out of the grain without removing the grain
around them. Do not attempt to fasten wristlets or a rope
around the victim and try to jerk them free or out of the
grain. Remove the grain in the rescue tube with: helmets,
coffee can or grain vacuum or anything you can find that
might be suitable for this purpose.

Example of V-shaped hole in grain
silo

A grain rescue tube is essential during a grain emergency.

TECHNICAL ASSISTANCE

For additional guidance during the incident, do not hesitate to call any of the people below for additional direction (24-7) on their cell phones:
Instructors with Emergency Services Rescue Training , Inc. (ESRT)
Gregg Grobbel 989-450-6037
Davis Hill 814-404- 5441
Wayne Bauer 989-295-8319
Safety and Technical Rescue Association (SATRA)
Bill Harp 313-415-4658
© 2015 EMERGENCY SERVICES RESCUE TRAINING INC.
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GRAIN ENTRAPMENT

GRAIN ENTRAPMENT

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Victim is partially buried in grain from their knees and/or up to their neck; however, they can no
longer exit out of the grain on their own power. Their head is visible, which is still above the grain
surface, but they cannot get themselves out. (Grain Entrapments differ from Grain Engulfments,
where the victim is totally buried or immersed under the grain.)

GENERAL HAZARDS AND CONCERNS

• Limit the number of rescuers entering the bin to 2-3 responders.
• Be careful not to cause additional grain to bury the victim deeper into the grain by walking
around the surface above, near or toward the victim.
• Rescuers must be tied off and using a secured lifeline, if there is enough grain in the bin to
bury them as well.

SUGGESTED OPERATIONAL STEPS
• Stop, (Lockout / Tagout) the unloading system.
• Call for specialized team & rescue tube (cofferdam).
• Consider calling industry personnel with experience in grain handling facilities.
• Stay out of the bin until a rescue plan has been developed. Rescuers entering the bin can
disturb the grain surface and cause additional hazards for the victim
• Every rescuer that enters the bin must wear
a full body harness attached to a properly secured
lifeline. Generally, the underside of the bin roof will
likely not provide adequate anchors to secure lifeline.
You may have to look for a means to secure the lifeline,
such as using anchors from the ground. Avoid using
anchors such as ladder rungs, electrical conduit or
aeration ducts
• Complete a permit required confined space
permit (Sample permit in Appendix.) which can be used
as a check-list to ask all the proper questions, prior to It is easy to become entrapped in grain
entry into the confined space.
• Inquire if anyone knowledgeable about this operation is present and determine if any grain
fumigation was performed in the previous 30 days.
• Limit the number of responders entering the bin to a maximum of 2-3 people. Additional
responders in the space will cause more grain movement and create additional forces on the victim.
• Limit the number of responders climbing on top of the roof to a maximum of 2, especially if the steel bin has an unstructured roof with no purlins or trusses under the roof to support
10
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A grain rescue tube is essential during a grain emergency.

Technical Assistance

For additional guidance during the incident, do not hesitate to call any of the people below for additional direction (24-7) on their cell phones:
Instructors with Emergency Services Rescue Training , Inc. (ESRT)
Gregg Grobbel 989-450- 6037
Davis Hill 814-404-5441
Wayne Bauer 989-295-8319
Safety and Technical Rescue Association (SATRA)
Bill Harp 313-415-4658
© 2015 EMERGENCY SERVICES RESCUE TRAINING INC.
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GRAIN ENTRAPMENT

an extra 900 – 1,200 pounds.
• Anyone on top of the roof should be operating within suitable hand-rails and/or working on
work platforms that will safely support them. If this is not the case, responders must be using
the appropriate fall-protection.
• Insert a rescue tube (cofferdam) around the victim and remove enough grain between the
tube and victim to allow you to remove the victim without exerting excess force on their body.
Depending on how deep the victim is buried into the grain, it could require 800 – 1,200 pounds
of force to pull them out of the grain without removing the grain around them. Do not attempt to
fasten wristlets or rope around the victim and try to jerk them free or out of the grain. Remove the
grain in the rescue tube with: helmets, coffee can or grain vacuum or anything you can find that
might be suitable for this purpose.

ANHYDROUS AMMONIA

ANHYDROUS AMMONIA

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Anhydrous Ammonia (DOT #1005) is used on farms as a fertilizer material. It is a liquid under
pressure that is injected into the soil during the growing season. This product is also used as a
refrigerant in the food industry (controlled atmospheric storages) and as silage preservative on
farms. Anhydrous ammonia is always stored in pressure vessels, including cylinders, as a liquefied compressed gas.

GENERAL HAZARDS AND CONCERNS
• Anhydrous Ammonia when released has an extremely high affinity to water. It will be rapidly
attracted to unprotected eyes, mucous membranes (nose, mouth and throat) and unprotected
skin.
• The greatest fire hazard is rupturing vessels, or pressure relief valves venting ammonia vapors. Water should be applied to vessels containing ammonia to prevent them from over- heating
and releasing catastrophic amounts of ammonia.

SUGGESTED OPERATIONAL STEPS

• Fire-fighters should wear appropriate protective equipment and self-contained breathing apparatus (SCBA) with a full face-piece operated in positive pressure mode. • Take immediate action to evacuate and/or rescue persons in critical danger if possible, providing for the safety of the
rescuers. The evacuation zone is the larger area surrounding the hazard zone. All civilians shall
be removed from this area if it can be done without undue risks to emergency personnel. See
Emergency Response Guidebook for recommended evacuation distances (100 ft. minimum for
small spills or releases, and 500 ft. minimum for large spills or releases).
• Apply large amounts of water spray to absorb ammonia vapor. Fog patterns are an effective
strategy to use in mitigating anhydrous clouds.

Technical Assistance
Refer to Emergency Response Guide. DOT guide # 1005

12
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CRUSH INJURY

CRUSH INJURY

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

A person has been entrapped with compromised blood circulation for an extended period of
time (suggested 1 hour or greater). Large muscle mass involvement (pelvis, legs). An ideal candidate would be a person that is trapped from the waist down under a tractor and has been trapped
for over an hour. Airway, breathing and circulation could be intact but the entrapment can be causing a buildup of deadly toxins from muscle atrophy under the entrapment. When the load is lifted,
these toxins can cause fatal consequences once they enter circulation.

GENERAL HAZARDS AND CONCERNS
• Patient can appear stable until disentanglement and extrication phases.
• Advanced Life Support evaluation and treatment must take place prior to disentanglement
and extrication if stable airway and breathing.
• Will need to communicate plan with family members, as treatment will delay extrication.
• Consider allowing a family member to be present during disentanglement process. Remember, the family managed this scene prior to your arrival.

SUGGESTED OPERATIONAL STEPS
Crush injury syndrome should be suspected for any individual that:
1) Has a large muscle mass that has been circulatory compromised;
2) Has been trapped for an hour or more;
3) Has compromised circulation.
• Advanced Life Support assessment and treatment is crucial BEFORE efforts to disentangle
or lift and extricate providing the patient has a patent airway, adequate breathing and stable circulatory system and is otherwise safe from external forces.
• Rapid transportation to a trauma center that is equipped to manage crush injury syndrome is
advised.
• Consider use of air transportation to Level-1Trauma center.
• Consultation with trauma center medical command is suggested.

Technical Assistance
Contact local trauma center

14
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ETHANOL FIRE

ETHANOL FIRE

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Ethanol plants in the US are typically located in corn growing areas. Ethanol is a fuel and fuel
additive and also an alcohol. It is a volatile, colorless liquid that has a slight odor. It burns with a
smokeless blue flame that is not always visible in normal light.

GENERAL HAZARDS AND CONCERNS
ETHANOL FIRES ARE EXTREMELY HOT, AND FLAMES MAY BE NEARLY INVISIBLE!
• Active fire is best controlled with AR-AFFF (Alcohol Resistant Aqueous Film Forming Foam).
• Traditional AFFF may be ineffective!
• Makes explosive mixtures with air. Extremely flammable. May explode in a fire.
• May travel considerable distance to source of ignition and flash back.

SUGGESTED OPERATIONAL STEPS
• Keep upwind. Shut down all possible sources of ignition.
• Water may be ineffective but use to keep fire-exposed containers cool.
• Keep run-off water out of sewers and water sources. Dike for water control.
• Avoid water in straight hose stream; will scatter and spread fire. Use spray or fog nozzles.
• Cool containers exposed to flames with water from the side until well after the fire is out.
• Move container from fire area if it can be done without risk.
• If risk of water pollution occurs, notify appropriate authorities.
• Active fire is best controlled with AR-AFFF.Traditional AFFF may be ineffective.
• Do not disturb foam blanket.

Technical Assistance

Contact local refineries for technical and material assistance and acquisition.

16
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GRAIN DUST

GRAIN DUST

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Five ingredients are necessary for a dust explosion to occur:
1) Dust has to be the correct size, amount and moisture.
2) Dust has to be in suspension in the air.
3) Dust suspension has to be in a confined area.
4) There needs to be air to support combustion.
5) There needs to be an ignition source.
These ignition sources are generally things, such as:
• Hot bearings
• Slipping belts within bucket elevators
• Misaligned shafts, pulleys or other rotating parts
• Improper welding or cutting work
• Faulty electrical equipment
• Smoking by employees, customers or contractors
• Static electricity or static shock
Remove any of the 5 ingredients and a dust explosion will not occur.

GENERAL HAZARDS AND CONCERNS

• Biggest concern when responding to a fire within a grain handling facility would be generating
more dust in suspension with high pressure water that could cause a dust explosion.
• If the dust explosion has already taken place, you do not want to cause another one. Secondary explosions often follow the first or initial one.
• There will be many obstructions to work around in the basements, galleries and head-houses. • Look for boot pits, tunnels, hoppered bin bottoms, exits from upper floors and other potential
complications.
• Be sensitive to falling debris, sharp objects, slips, trips and falls.
• Careful usage of water is very important during this phase of the operation.
• NO high pressure. NO straight streams. Use low pressure for stream. High pressure nozzles
can result in dust suspension.

SUGGESTED OPERATIONAL STEPS

• Stop all equipment running in the facility and follow proper Lockout / Tagout procedures.
• Be very careful using high pressure water inside these facilities. Try to minimize the dust concentrations inside these facilities.
• Use fall protection where appropriate.
• Advanced fires in elevators will probably have to be fought from the outside of the elevator,
using master streams.

18

© 2015 EMERGENCY SERVICES RESCUE TRAINING INC.

GRAIN DUST
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Technical Assistance
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CONFINED SPACE

CONFINED SPACE

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Confined Space is anything with limited access and egress. It’s not designed for human occupancy and is large enough to enter and do work.
Permit Required Confined Spaces are classified by hazardous atmospheres, engulfment hazard, internal configuration (walls and floors) and recognized serious safety or health hazard.
Examples of farm confined spaces: silos, grain bins, tanks, wells, manure storages (above and
below ground).
In an emergency situation all should be considered Permit Required Confined Spaces.

GENERAL HAZARDS AND CONCERNS

• You must be able to conduct a size-up, evaluate wind directions, container specifications,
energy sources, atmospheric conditions and time of the original emergency.
• What resources will be required, any Technical Team Assistance?

SUGGESTED OPERATIONAL STEPS
• Complete a permit required confined space permit, which can be used as a check-list to ask
all the proper questions, prior to entry into the confined space. See APPENDIX for permit.
• Identification of hazards, all atmospheric conditions inside and outside of Confined Space.
• Meter or Air monitoring of O2,lower explosive limit (LEL) and other toxins as appropriate.
• Provide ventilation as needed.
• Lockout / Tagout all power sources.
• Briefing of all personnel shall be conducted on operational duties, scene safety and Personal
Protective Equipment, (PPE).
• All entry and standby personnel shall wear a minimum of Class 2 harness.
• Operation considerations are air supply, safety, medical monitoring, and continuous atmospheric monitoring and ventilation.
• Maintain two in and two out for entry operations.

Technical Assistance

Regional Hazardous Material Team shall be notified and requested if local agency fails to provide
adequate level of certification, equipment and training for operations.
Request properly trained personnel to assist you.
Contact Regional Technical Rescue Team for resource and operational assistance.

20
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ELEVATOR FIRES

ELEVATOR FIRES

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Fires in grain and/or feed handling facilities can be very dangerous for a number of reasons.
The structure itself can be hazardous to work around, along with the potential for a dust explosion. Fires in these structures will involve grain, grain dust, and/or a variety of feed ingredients if
it involves a feed mill. There will be multiple grain bins, silos, hoppers, conveyors, elevator legs,
scales, distributors, and spouting to work around.
Note: Smoke does not mean fire. Smoke can be from adjoining structure.
Look at complex as separate areas:
• Open spaces
• Silos, storage bins and/or warehouse.

GENERAL HAZARDS AND CONCERNS
• Biggest concern would be generating more dust in suspension with high pressure water
hoses. • • Grain dust explosions are a very real possibility.
• Electrical safety.
• There will be many obstructions to work around in the basements, galleries and head-houses.
• Look for boot pits, tunnels, hoppered bin bottoms, exits from upper floors and other complications.
• Be sensitive to slips, trips & falls.
• Bin fires are normally in top 10 – 15 feet of the structure.
• Careful usage of water is very important during salvage and overhaul.
• NO high pressure. Use low pressure straight stream. High pressure nozzles can result in
dust suspension.

SUGGESTED OPERATIONAL STEPS
Stop all equipment running in the facility and follow proper Lockout / Tagout procedures.
Be very careful using high pressure water inside these facilities. Try to minimize the dust concentrations inside these facilities.
Use fall protection where appropriate.
Advanced fires in elevators will probably have to be fought from the outside of the elevator, using
master streams.
Never overlook an aggressive (do not disturb the dust) interior attack if it is feasible.
Small fires in and around the elevator may require more care or caution than large fires.
Only low pressure fog nozzles or straight stream patterns should be used. Use low pressure, low
volume in top opening of bins.
Leg casings can be cooled with small amounts of water or CO2.
22
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ELEVATOR FIRES

ID and eliminate source of ignition before worrying about bin fire: (most common causes)
• Bearings on motors and equipment
• Slipping belts within bucket elevators
• Misaligned shafts, pulleys, or other moving parts
• Improper welding or cutting work
• Faulty electrical equipment
• Smoking by employees
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Wayne Bauer 989-295-8319
Davis Hill 814-404-5441

Technical Assistance
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ROLLOVER

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

ROLLOVER

DEFINITIONS

Rollover incidents happen when the tractor or equipment is in an unstable situation. A rollover
will occur when a tractor or equipment’s center of gravity shifts beyond the stability baseline, excessive centrifugal force applied to the tractor or with excessive axle torque.
Victims of overturns may suffer crushing injuries to the head, chest and pelvic areas. Crush
injury syndrome can be a major concern. See Crush Injury Syndrome on Page 14. Movement may
aggravate injuries and cause extensive internal bleeding.
Overturns can result in fatalities. At best, entrapment and serious injury are likely to be encountered.

GENERAL HAZARDS AND CONCERNS

• Carefully consider required and available resources, and redundant systems for rescue.
• Always approach the victim from the uphill side if the overturn has occurred on a slope or
embankment.
• Fire is a threat in an overturn situation, since large amounts of fuel are often present. Other
personnel and environmental hazards may include, but are not limited to hydraulic fluid, coolant,
battery acid, pesticides and other chemicals
• Leaking fluids should be channeled or dammed up away from the victim.
• Advanced life Support (ALS) evaluation and treatment must work in conjunction with rescue
to monitor patient condition. Lengthy entrapments may be acting as a tourniquet on the patient.
The patient’s condition must determine disentanglement and extrication actions.
• Communication is a key factor between rescuers, as well as patient and family. Remember,
the family most likely found the victim and has cared for him/her prior to your arrival. They should
not be taken to a remote site.

SUGGESTED OPERATIONAL STEPS

• Confirm initial scene safety. Continually monitor changing conditions and identify key priorities.
• Shut off the engine, disconnect all electrical power.
• Determine initial rescue plan, in conjunction with secondary plans, always determine multiple
plans .
• If the ground is soft, it may be possible to dig the victim out from under the tractor or equipment.
• Always block or crib the machine to prevent it from tipping and causing further injuries.
• Lifting is another method for dealing with roll overs of large, modern tractor or equipment.
Typical lifting tools consist of air bags, hydraulic jacks, mechanical jacks, rams, spreaders, lifting
struts, etc. Rescue personnel MUST understand the capacity of the tools they are using.
• A second tractor or a tow truck may also be utilized but this requires strict discipline and superb expertise in the operator of that equipment as well as ground personnel that are directing the
actions. This should be considered in the most extreme circumstances.
• Follow all lifting with cribbing. Consider redundant systems if lifting/lowering. Non-essential
rescuers should stand well clear and alert to avoid injury in the event of shifting loads or compo24
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nent failure.
• Lock all wheel rotation, to prevent radial movement.
• Any release of load from the patient from either digging or lifting MUST be coordinated with
EMS personnel PRIOR TO RELEASE.
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Technical Assistance

Local equipment dealers
Local heavy lift / wrecker service
www.tractordata.com
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WELLS

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

WELLS

DEFINITIONS

There are a number of wells, cisterns, buried tanks on farms that are entered on occasion
for various reasons—either intentionally or unintentionally. Because these spaces by definition
would be classified as a confined space, responders MUST use confined space procedures during rescue operations. See Sample Permit in Appendix. Confined Space is anything with limited
access and egress, it’s not designed for continuous human occupancy, and you must be able to
enter and do work.

GENERAL HAZARDS AND CONCERNS

• Confined space rescue procedures are required.
• Atmospheric hazards can be low oxygen environment due to high levels of CO2 or presence
of toxic gas such as hydrogen sulfide (H2S).
• Deadly levels of gases (CO2 and H2S) are heavier than air so air monitoring must be taken
from lower levels prior to entry. Air quality may be fine in top layer but not low levels.
• Ventilation is required if atmospheric conditions warrant: low oxygen, high Lower Explosive
Level (LEL), or high levels of toxic gas (H2S).
• Entrants must be in a full body harness attached to lifeline with retrieval system.

SUGGESTED OPERATIONAL STEPS

•Initial size up: number and location of victim(s).
•Air quality monitoring at entrance (top); middle and at bottom of well.
Oxygen (19.5-23.0%)
Lower Explosive Level (LEL) (less than 10%)
• Toxic gas (in wells/cisterns, tanks, holes in ground this will be H2S unless owners can tell you
more information that would identify other toxic agents)
• Provide ventilation if warranted by air quality monitoring or as routine.
• Assure ventilation can reach bottom.
• Monitor ventilation exhaust for contaminants. Be cognizant of staging and Incident Command
areas.
• Lockout / Tagout any power going into the well.
• Entrants attached to retrieval system.
• Establish a Rapid Entry Crew for emergency rescue.
• Information obtained pertaining to atmospheric conditions must be relayed to Emergency
Medical responders for care considerations.

Technical Assistance

Wells and well pits should be considered confined space. Request properly trained personnel to
assist you.
Contact Regional Technical Rescue Team for resource and operational assistance.
26
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ELECTRICAL

ELECTRICAL

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Electrical hazards around the farm are very common. They are commonly found around electrical panels, lighting equipment, disconnects and plugs. Mice, spiders, and other insects and rodents can chew on conductors causing a short circuit. Electrical wiring may have been improperly
installed or not properly grounded. Tall equipment moved on the farm can come into contact with
overhead power lines. Poorly grounded circuits can result in stray electricity.

GENERAL HAZARDS AND CONCERNS
• Be cautious of stray electricity when approaching a known electrical emergency on the farm.
• Proper Personal Protective Equipment (PPE) involves: Proper head wear, safety glasses,
and rubber boots.
• Approach the scene with short, dragging steps. An electrical field can be felt as tingling before
serious conditions exist.
• Do not use metallic ladders around electricity.
• Avoid standing in water and avoid overhead power lines.
• On most farms there is a center pole that has a main electrical disconnect that will normally
shut down the electric power to the entire farmstead. Some farms may have more than one main
disconnect. Shutting down the main power may cause automatic generators to engage.

SUGGESTED OPERATIONAL STEPS
• Make sure the power source is de-energized. Lockout / Tagout should be used.
• Test all wiring with a volt meter to assure circuits are de-energized before coming in contact.
• Treatment of patient’s involved with electrical shock must include Advanced Life Support
(ALS) assessment and monitoring.

Technical Assistance

Utility companies should be notified as soon as possible in emergency situations. Additional support may be obtained from licensed electrical contractors.

28
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GRAIN DRYER FIRE

GRAIN DRYER FIRE

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Grain dryers are used to bring grains to a proper moisture content for longer term storage. Two
types of dryers are most common: batch type and column type. Hot air generated by propane or
natural gas or electric is blown through either a batch or column of grain until the proper moisture
is reached, then the grain is sent to a storage bin. In most cases, this process is automatic. Grain
dryer fires can challenge emergency responders if they are unfamiliar with them.
Fire Causes include:
• Lack of operator training
• Lack of operating oversight
• Little or no cleaning
• Running dryer at high temperatures (more than 200 degrees). Most dryers have an automatic
shut off if temperatures reach a critical point but these systems could fail.

GENERAL HAZARDS AND CONCERNS

• Dryers move high volumes of air through perforated screens that allow the air to flow through
the grain, grain dust explosions are not a concern.
• Shutting off the power to the dryer involved in a fire will keep burned or “charred” grain from
entering the storage.
• Stop fans immediately to avoid fanning the fire.
• The goal to managing a dryer fire is to empty the dryer versus flooding with water.

SUGGESTED OPERATIONAL STEPS

• Stop dryer operation and grain flow into and out of the dryer.
• Shut down gas & electrical to the dryer.
• If the fire can be extinguished with a fire extinguisher, water hose or by removing burning
grain do it right away.
• Empty dryer through discharge openings under, or at the bottom of each column. Never
convey grain through the dryer unloading system when the possibility of overheated grain or fire is
present.
• Inspect destination bin to insure fire has not been spread.
• Watch the dryer closely for another fire after one has occurred.
• Always follow the manufacturer’s – Operator’s Manual – when restarting a grain dryer. Do not
restart dryer until: Grain, trash and debris has been removed and dryer is clean. All gas, electrical
& monitoring devices are operational.
• Never bypass dryer operational or safety controls in order to restart the drying process.

30
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Technical Assistance

Review - Owner’s Operational Manual.
Talk with another elevator millwright group in that area or another grain elevator.
Call the Emergency Services Rescue Training (ESRT) instructors:
Gregg Grobbel 989-450-6037
Wayne Bauer 989-295-8319
DavisHill 814-404-5441
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SILO GAS

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

SILO GAS

DEFINITIONS

A number of toxic gases and toxic levels of Carbon Dioxide are produced in silos during product fermentation or stabilization as well as during fires. These gases can cause serious health and
sometimes fatal consequences without proper protection and management. Typical gases produced during fermentation are carbon dioxide, nitrous oxide, nitrogen dioxide, and nitrogen tetroxide. Carbon monoxide can reach dangerous levels during silo fire situations

GENERAL HAZARDS AND CONCERNS

• Fermentation of feed products begins as soon as the product is blown into the silo and generally lasts for a period of 2-3 weeks. During this time, high amounts of carbon dioxide are produced
as well as a family of toxic gases referred to as Oxides of Nitrogen (nitrous oxide, nitrogen dioxide
and nitrogen tetroxide). All of these products are heavier than air meaning that higher levels of
these gases will be found at the silage surface during this 2-3 week period. When entry is made
into the silo soon after filling, low oxygen levels caused by high carbon dioxide will cause an increase in respiration. If oxides of nitrogen are present even at lower levels, these toxic gases will
enter the bloodstream through this increased respiration. Nitrogen Dioxide (the most typical silo
gas) exposure can have serious health effects that can occur days after an exposure.

SUGGESTED OPERATIONAL STEPS

• From the filling platform at the top of the silo (conventional silo) or top hatch (oxygen limiting
silo) take gradual atmospheric readings (top and middle of head space and at silage surface). This
is important information for effective treatment of exposure. Haz-mat team should be dispatched
to help determine if nitrogen dioxide is present as typical fire company four gas monitors cannot
detect this toxic gas.
• Ventilate silo head space. This can normally be done with the silo blower if the head space
(space above the silage surface to top of silo) is 12 feet or less. With head space over 12 feet,
ventilation with a drop tube is recommended.
• Assure feed room and livestock area at base of silo is well ventilated as contaminate gases
will descend the silo chute of conventional silos.
• Rescue from a silo is a technical high angle and confined space procedure. Dispatch local
resources: technical rescue team; aerial or other resource to serve as a high anchor point.
• Anyone exposed to silo gas should be strongly encouraged to be evaluated by medical personal that are familiar with silo gas even if they feel better as the effects of exposure can exhibit
hours or days later.

32
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Technical Assistance

Davis Hill: 814-404-5441
Eric Rickenbach: 610-587-3843.
http://extension.psu.edu/business/ag-safety/confined-spaces/silo-safety/e16
Silo Gasses - The Hidden Danger in Appendix Page 46
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LARGE ANIMALS

LARGE ANIMALS

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Farm animals are very docile creatures in their own environment. However, when anything out
of their “ordinary” occurs, they can be extremely unpredictable. Typical incidents involving large
animal emergencies include barn fires, trailer overturns, animals in pits/wells or stuck in mud or
manure storages to name a few. Also flooding emergencies and animals running loose.

GENERAL HAZARDS AND CONCERNS

• When approaching a livestock farm scene emergency, try to minimize noise and light distractions. If the incident is off the highway, shut off emergency lights and drive slowly and minimize
running and shouting. These things will just spook the animals more.
• It is best to seek personnel that have animal experience to assist with animal movement.
Consider eliciting the help from the farm community. They have experience and equipment (trailers and corals)
• Contact the services of a large animal veterinarian to assist at the scene with injured animals.
• Cutting into a trailer to gain access in overturn situations will spook the animals inside.
• Many livestock haulers have an emergency response system that they can access with overturn emergencies.
• Swine are susceptible to overheating. Fog nozzles can assist with this.
• Animals may respond well to feed. Grass hay for cattle, horses and any hoofed animals may
calm them.
• Never try to lasso an animal. You are no match for them when they decide to run.
• Always give the animal an escape route. Do not stand in their path as they can and will run
over you.
• Never leave an animal that is tied unattended. They can strangle themselves.

SUGGESTED OPERATIONAL STEPS

• When responding to a known emergency involving animals, elicit the assistance from farmers
and others that are experienced with animal movement and behavior.
• Approach all scenes in as quiet a mode as possible. Shut off emergency lights and mute radios. • Assure all personnel are moving in as slow and quiet as possible.
• In a barn fire situation, elicit the assistance of the farm community to help move the animals if
conditions allow. Animals restrained in the barn may need to have their restraints cut to release.
• Oftentimes, farm animals will return to the barn after being moved out. The barn is their
safety, even though it may be on fire. When moving animals out of a barn, close the gate or doors
so they cannot come back in.
• Backboards and extension ladders covered with tarps can make good portable livestock
chutes for open area containment.

34
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Technical Assistance
Local veterinarian may be of assistance as well as local farmers or large animal owners.
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MANURE STORAGE

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Most farms that raise any kind of livestock will have a storage for the animal’s waste (manure).
Common storages are located below the livestock barn often under the animals living quarters or
in an outside the barn buried tank, above ground tank or a pond or lagoon structure. It is important
to note that all of these structures would meet permit confined space standards. Entry into these
spaces by farmers is not common but does occur on occasion. Manure in storage, especially in
anaerobic storage, produce deadly levels of hydrogen sulfide gas that when released through agitation or disturbing the liquid material can cause fatal consequences. Farmers may need to enter
a manure storage to retrieve animals or tools or to make repairs or adjustments to equipment.

GENERAL HAZARDS AND CONCERNS

• During anaerobic storage, high levels of hydrogen sulfide and ammonia are produced in the
liquid manure. When this liquid is agitated (stirred up) these gases are released.
• Even shallow level of liquid manure as what would be common in a mostly empty storage
could contain dangerous levels of hydrogen sulfide in suspension that when walked through would
be released.
• Hydrogen Sulfide is heavier than air so will be highest concentration at lowest points. During
humid conditions, this gas may settle in low areas adjacent to the storage that is being agitated.
• Methane is produced during the breakdown of manure. This gas is particularly dangerous in
an enclosed storage vessel or in a barn where the manure is stored under the animals.
• Methane is particularly a gas of concern in a swine facility where manure is stored under the
animals. When the animals are sent to market, the barn’s ventilation system often shuts down (because the ventilation system is dependent on heat and fewer animals mean lower temperatures).
• The methane can fill the barn and reach explosive levels.
• In an open environment such as a pond or lagoon, methane should not be a big issue as it is
lighter than air. An exception to this would be a humid atmosphere with little natural air movement.
• Earthen manure storages normally have sloped sides and many have rubberized liners, both
of which making egress difficult if not impossible.

SUGGESTED OPERATIONAL STEPS

• Treat any response to a manure storage incident as a permit confined space emergency. See
APPENDIX for permit
• Test the atmosphere for oxygen level, lower explosive limit (LEL) and Hydrogen Sulfide levels.
• Because of the potential of contaminated gases adjacent to the storage area, start you gas
monitoring equipment in fresh air prior to arrival on the farm. Of particular importance is to ascertain the level of exposure where the patient is found.
• Follow confined space entry procedures for rescue: lifeline with retrieval system and 2 in 2
out.
• Ventilation as appropriate.
• Decontamination of patients prior to transport.
36
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Technical Assistance
See Appendix for articles
Confined Space Manure Storage Hazards
http://extension.psu.edu/business/ag-safety/confined-spaces/manure/manure-pit-safety-factsheets/e-51
Open Air Manure Storage Safety Tips
http://extension.psu.edu/business/ag-safety/confined-spaces/manure/manure-pit-safety-factsheets/open-air-manure-storage-safety-tips
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FARM CHEMICALS

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

There are a variety of hazardous materials and chemicals stored and used on the majority of
farms that emergency responders may encounter during fire and other emergency responses.
This strategy will deal mainly with farm chemicals, particularly pesticides as these products are not
easily found in the Emergency Response Guidebook as other hazardous materials would be found
such as fuels, oils, acids, and fertilizer products.

GENERAL HAZARDS AND CONCERNS

• Most farm chemicals will not be found in the Emergency Response Guidebook.
• The container label will be the best source of information for farm chemicals. Safety Data
Sheets (SDS) may not be readily available.
• There are a number of online resources where specific product labels and SDS sheets can
be located.
• Products in storage are extremely concentrated whereas products being applied are usually
more dilute. Personal Protective Equipment (PPE) needs may vary.
• Finding the material’s EPA registration number is critical. This will be located on the product
label. Once found, Incident Command can communicate with Chemtrec and /or Poison Control for
management recommendations.
• Responders should expect to find chemicals stored in any farm building and with no physical
signage indicating that chemicals are stored there. Pre-planning farms is an important strategy for
effective preparation.
• In some situations, it may be preferable to allow a fire involving chemicals to burn rather than
extinguishing and dealing with contaminated runoff. Preplanning will allow this discussion to take
place before an emergency occurs.

SUGGESTED OPERATIONAL STEPS
• Establish management zones: hot zone is where the contamination is contained; warm zone
is where any decontamination is performed; cold zone is where Incident Command and resources
are staged.
• Identify the chemical by use of the container and packaging. Other resources include farm
family, neighbors and farm chemical dealers.
• Wear proper respiratory and chemical resistant clothing. The label will indicate protection
level. In most cases involving spilled farm chemicals, Tyvek or chemical splash resistant clothing
will be all that is needed, along with rubber (chemical resistant) gloves.
• Remove the person from the hot zone, then perform appropriate decontamination (remove
affected clothing and wash with warm water and detergent). Transfer to EMS in cold zone.
• Notify receiving hospital that patient has been exposed to chemical material. In many cases,
receiving hospital will perform their own decontamination.
• Contact local haz-mat for decontamination and cleanup.
38
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Technical Assistance
Seek advice from local Farm Chemical Dealers or Distributors.
Request information from the farm owner or neighboring farms.
Request a haz-mat team if necessary.
Call CHEMTREC (800-424-9300) for spill and fire management information.
Poison Control (800-222-1222) can be contacted for patient care information.
Chemical manufactures can be contacted for information and for spill cleanup.
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PROPANE

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

PROPANE

DEFINITIONS

Propane is used in many farm applications. Typically it is used in grain operations to fuel grain
dryers, livestock operations to supply heaters and hot water, Amish farms as a main fuel source.
Main concerns are from leaking tanks and tanks adjacent to burning buildings.

GENERAL HAZARDS AND CONCERNS

• Propane gas is heavier than air and will settle in to low lying areas.
• Flame impingement on the container will cause weakening of the steel, leading to a Boiling
Liquid Expanding Vapor Explosion (BLEVE). Depending on the amount of liquid in the container,
this event may take place within minutes!
• Water supply must be constantly maintained (500 gpm minimum is recommended to cool
large tanks.)
• Keep vehicles and manpower to a minimum within the affected area.

SUGGESTED OPERATIONAL STEPS
• Secure a safety perimeter after approaching from the upwind side. Keep vehicles outside the
area of greatest risk.
• Control ignition sources immediately
• Cool containers (top space first) with unmanned monitor nozzles, making sure you do not
put out the fire. 500 GPM is the minimum that has to be supplied. If a small tank is involved, fog
streams can be used to disperse vapors so shut-off may take place.
• Leave the area immediately if you hear a rising sound from venting safety devices, or see
discoloration of the tank.
• Don’t put the fire out until the fuel source can be shut off.
• Don’t approach for rescue or repair until your combustible gas monitor indicates vapor of less
than 10% of the Lower Flammability Limit (LFL)

Technical Assistance

Contact the owner of the tanks as soon as possible.
CHEMTREC (800-424-9300) can also be of assistance.
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FLUID INJECTION

Be sure to: Established Command - Assign a Safety Officer - Establish communications - Formulate a plan and a
backup plan - Plan an exit or escape plan

DEFINITIONS

Hydraulic injection can be defined as the puncturing of the epidermis by a jet of a fluid under
pressure.
High-pressure equipment such as power washers, hydraulic lines, high-pressure grease guns
and high-pressure fuel injection systems, have the potential to cause serious injury or even death,
if not properly used and properly maintained. Fluid in this type of equipment is under pressure
ranging from 400psi to 12,000psi.
The velocity of fluid forced through a pinhole break in a hydraulic hose can be in excess of 600
hundred feet per second. This is close to the muzzle velocity of a rifle, and is sufficient to drive
fluids through protective clothing, including protective gloves.
• Penetration of the skin can occur at pressures as low as 100psi (700kN/m2).
• Skin penetration can occur up to 100mm (4”) away from the fluid source.
Puncture wounds caused by the injection of a substance under high pressure into the skin are
serious injuries. High-pressure equipment may be used for water, paint, grease, oils, fuel, or other
liquid solvents. Most high-pressure injection injuries affect the hands and fingers. These injuries
are at high risk for infection, swelling, underlying tissue injuries, and possibly amputation. The risk
of amputation increases if medical treatment is delayed.

GENERAL HAZARDS AND CONCERNS

• High-pressure injection injuries require emergency surgical treatment.
• When fluid enters the body it begins to kill tissue. Gangrene can set in if the injury is not
treated promptly. There is also a risk of blood poisoning and bacterial infection. Surgery is usually
required to remove the dead tissue and clean out the injected fluid from the wound. Failure to act
quickly may result in the need to amputate fingers and limbs. Unfortunately, fluid injection is often
painless and the point of entry through the skin is usually very small and has a harmless appearance

SUGGESTED OPERATIONAL STEPS

• Get the injured person to the nearest trauma center immediately, air transport should be considered.
• Application of an ice pack should be considered to reduce swelling, but not delay transport.
• Inform medical staff that the injury is a fluid injection injury, or you suspect it to be so. The
nature of the injury may not be apparent to medical staff from its appearance and it could be misdiagnosed.
• Take the Safety Data Sheet (SDS) for the fluid with you. It contains important information to
help medical staff treat the injury properly.
42
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Technical Assistance
Poison Control hotline (800) 222-1222
John Deere emergency hotline (800)-822-8262
www.hoseandfittingsetc.com
Safety Data Sheets sheets
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CONFINED SPACE ENTRY PERMIT

APPENDIX
CONFINED SPACE ENTRY PERMIT
Confined Space Location/Description/ID Number
Date:
______________________________________________________________________________________
Purpose of Entry
_____________________________________________________________________________________________
_______________________________________________________________________________
Time In: ______________
Permit Canceled Time: _____________________________________
Time Out: ____________
Reason Permit Canceled: ___________________________________
Supervisor: ___________________________________________________________________________
Rescue and Emergency Services-

Hazards of Confined
Space

Yes

No

Oxygen deficiency
Combustible gas/vapor
Combustible dust
Carbon Monoxide
Hydrogen Sulfide
Toxic gas/vapor
Toxic fumes
Skin- chemical hazards
Electrical hazard
Mechanical hazard
Engulfment hazard
Entrapment hazard
Thermal hazard
Slip or fall hazard

Special Requirements

No

Hot Work Permit Required
Lockout/Tagout
Lines broken, capped, or blanked
Purge-flush and vent
Secure Area-Post and Flag
Ventilation
Other- List:
Special Equipment
Breathing apparatus- respirator
Escape harness required
Tripod emergency escape unit
Lifelines
Lighting (explosive proof/low voltage)
PPE- goggles, gloves, clothing, etc.
Fire Extinguisher

Communication Procedures:

DO NOT ENTER IF PERMISSABLE ENTRY
LEVELS ARE EXCEEDED
Permissable Entry Level
% of Oxygen
% of LEL
Carbon Monoxide
Hydrogen Sulfide
Other

Yes

Test Start and Stop Time:
Start

Stop

19.5 % to 23.5 %
Less than 10%
35 PPM (8 hr.)
10 PPM (8 hr.)

Name(s) or Person(s) testing: ________________________________________________
Test Instrument(s) used- Include Name, Model, Serial Number and Date Last Calibrated:
CFM-Ventilation

Size-Cubic Feet

Pre Entry Time
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Central Notified
Before Entrance
Central Notified
After Entrance

Time Notified:
Time Notified:
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CONFINED SPACE ENTRY PERMIT

Authorized Entrants
________________________________
________________________________
________________________________

Authorized Attendants
_____________________________
_____________________________
_____________________________

PERMIT AUTHORIZATION

I Certify that all actions and conditions necessary for safe entry have been performed.
Name-Print:
Signature:
Date:

Time:

Entry Procedure Checklist: Complete the following steps before, during, and after a confined space
entry:
Step 1
Obtain a Permit-Confined Space Entry Form from Program Coordinator.
Step 2
Notify Supervisor before the Confined Space Entry
Step 3
Verify Confined Space Meter has been calibrated and is in working order
Step 4
Complete the top portion of the Permit-Confined Space Entry Form
Step 5
Ensure all rescue equipment (e.g. tripod, body-belt, lanyard) is in place prior to entry
Step 6
Monitor the confined space with the MSA 4-Gas Detector prior to entry. The entrant and attendant
should sign the permit authorization section on the bottom of the permit to ensure all actions and
conditions necessary for safe entry have been performed.
Step 7
Employee entering the confined space should wear the 4-Gas Detector after the pre-atmosphere test. The
employee should also have a full body harness and lanyard attached to the rescue tripod. Employee shall
have a radio and any other necessary personal protective equipment.
Step 8
Employee can enter the confined once Step 7 is completed. The entrant and attendant should complete
the Hazards of Confined Spaces and Special Requirements Section of the Permit-Confined Space Entry
Form once the employee is within the confined space. The entrant should also gather the % Oxygen, %
Explosive Gases, Carbon Monoxide, and Hydrogen Sulfide readings and communicate them to the
attendant to place on the Permit Form.
Step 9
The attendant should maintain constant communication with the entrant until the entrant has exited the
confined space.
Step 10
The attendant should contact Supervisor once the entrant has exited the confined space.
Step 11
The Permit-Confined Space Entry Form should be given to program coordinator, to file in the Confined
Space Records.
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SILO GASSES - THE HIDDEN DANGER

Silo Gases - the Hidden Danger

Silo gas is formed by the natural fermentation
of chopped silage shortly after it is placed in
the silo.

Silo Gas Formation

Silo gas is formed through the natural fermentation process of
chopped forages shortly after it is placed in the silo. Though a
variety of gases are released during this process, the type of
silo in which the forage is stored is important in determining
which gas will be predominant. For instance, in sealed,
oxygen limiting, silos both nitrogen and carbon dioxide gases
are created, but carbon dioxide is produced in far greater
amounts. This is desirable because high carbon dioxide levels
help to maintain high quality silage. However, this odorless
and colorless gas is very dangerous because the gas displaces
the silo’s oxygen, and in high concentrations, gives a person
little warning that they are about to be overcome. Because of
this hazard, sealed silos are designed in such a way that
entering them is unnecessary.
A variety of gases can be formed in conventional silos but
generally, nitrogen dioxide is the most prevalent type of gas.
This highly toxic gas is characterized by a strong bleach-like
odor and under certain conditions can be visible as a fog from
a distance (sometimes mistaken for smoke). If the gas is
highly concentrated, this fog will appear to be yellow to
reddish brown in color and the silage surface, silo wall, base
of the chute and other structures of the silo may be stained
(yellow, orange, reddish) from the gas.
Unlike carbon dioxide, nitrogen dioxide levels reach a peak
about three days after harvesting and rapidly begin to decrease
thereafter, particularly if the silo is ventilated. After two weeks
it is unlikely that more gas will be produced, although some
hazard remains if the gas has not been able to escape the silo.

We have all heard the old saying, “a little knowledge is a
dangerous thing.” This is true of many aspects of farming, and
in particular with silo gases. In fact, where these gases are
involved we ought to add that “No knowledge can be fatal.”
Although injuries and fatalities caused by silo gases may not
occur as often as other kinds of farm incidents, they are and
will continue to be a very real hazard for as long as silage
remains a common livestock feed. Because of this it is
important that every farm worker understand the dangers
associated with silo gases and how to deal with them.
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Dangers of Silo Gases

Nitrogen dioxide is harmful because it causes severe irritation
to the nose and throat and may lead to inflammation of the
lungs. Individual reactions to silo gas depend on the
concentration of inhaled gas and length of exposure. Very
high concentrations of gas will cause immediate distress
resulting in a person collapsing and dying within minutes.
When gas levels are this high, typically the individual will not
be able to withstand the symptoms felt and will quickly vacate
the area. However, what makes this gas especially dangerous
is that a low level exposure is accompanied by only a little
immediate pain or discomfort. Milder concentrations could
cause upper respiratory congestion, watery eyes, cough,
difficulty breathing, fatigue, nausea, etc. If symptoms are
mild, an individual may stay in the area to finish the job
making the effects of silo gas worse. Effects can last for
several hours in the body, causing symptoms to become
progressively worse over the course of a day or two.
If a person experiences any of these symptoms when inside or
near a freshly filled silo, they should immediately exit to fresh
air and discontinue the task. They should immediately go to
their doctor or hospital emergency room and report that they
have been exposed to “silo gas poisoning”. One after-effect of
silo gas poisoning is fluid in the lungs leading to chemical
pneumonia and possibly death if not treated promptly. The
effects of fluid filling the lungs may not present itself until
several hours after the exposure—which may be too late.

Safety Practices

Like carbon dioxide, nitrogen dioxide is heavier than air so the
highest concentration of gas is typically located at the silage
surface, which is the area where a person will be going if they
need to enter the silo for any reason. If a silo door is open near
the surface of the silage, the high concentration of gas (heavier
than air) could exit the silo through this door, and flow down
the chute causing it to settle at the base of the silo, in the feed
room, or flow into the barn area. This dangerous buildup of
silo gas can occur if there is little ventilation in the barn area.
Gas may even flow into the barn itself and become trapped in
corners, under feed bunks, or lie low against the floor. The
flow of silo gas into barn areas poses a threat to livestock. To
prevent silo gases from poisoning your livestock, provide
good ventilation wherever possible in and around the silo
when silage is fermenting and close the door between the feed
room and the barn.
Safety of your family is more important than that of the
livestock.. Children should be of special concern, because the
silage operation is often an intriguing event for them. It may
be difficult to keep them away from the silo during its filling
or for the two weeks when dangerous gases are present.
Therefore, it is essential that the seriousness of this hazard be
clearly communicated to each family member, but do not rely
on this warning alone. Keep your children away from
dangerous areas (e.g., padlocking doors, fencing, barricades,
etc.) where they could be exposed to silo gas.

Ideally, every farmer should also avoid the silo during the
critical period when gases are forming. With the sealed silo
this is easily done. Unfortunately it is not always so easy to
keep away from a conventional silo because unloaders
breakdown, chute covers must be put on, silage must be
leveled and filling the silo is usually not accomplished in one
cutting. Because entry into these silos sometimes becomes
necessary while nitrogen dioxide might be present, the
recommended entry method is to use a self-contained
breathing apparatus (SCBA) which is the only breathing
device that can protect you from the varying types of silo
gases. Dust masks or chemical cartridge respirators will NOT
provide protection because they are not intended for use where
gases are extremely toxic or where the air has been replaced
by gases such as carbon dioxide. Unfortunately, the intricate
components of the SCBA which make the breathing apparatus
effective against silo gases also makes it expensive to buy,
difficult to fit, and will require proper training in its use.

Entering a Conventional Silo

Stay out of the silo during the first 2-3 days after filling. If you
must enter the silo after the first few days, follow these
recommendations to reduce your risk of silo gas exposure:
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1. Ventilation - First, ventilate the silo and all adjacent
areas thoroughly before entering by running the silo
blower for fifteen to twenty minutes before going into the
silo, by opening all upper chute doors down to the level of
the settled silage and opening the windows in the feed
rooms. The blower should remain in operation for the
Silo Gases - the Hidden Danger
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entire time you are inside the silo. Remember that the less
silage in the silo the greater the risk that the ventilation
from the silo blower will be insufficient to adequately
dilute the silo gas. In other words, there is no guarantee
that silo blower ventilation will make it safe for you to
enter the silo without a self-contained breathing apparatus.
2. Personnel - Never enter a silo unless another person is
present and could go for help should you need assistance.
This person should maintain visual contact with you at all
times because if gases are present you may not be able to
call out to them before becoming unconscious or other
sources of noise may drown out your attempts to gain
their attention.
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3. Personal Protective Equipment (PPE) – If, in an
emergency, it is necessary to enter a silo containing silage,
the individual entering the silo should wear an SCBA. In
addition to the SCBA, always wear a harness attached to a
lifeline and secure anchor point. Note: One person may
not be able to pull a full-size person from danger.
4. Signage - Post appropriate signage warning people of
the potential for silo gases. By posting "Danger—Deadly
Silo Gas" signs around the base of the silo, you are
warning visitors, family members, and workers to stay
away from the area.
5. Power Supply - Prior to entering any silo at any time,
make sure that the power supply for all unloading
mechanisms are locked out and tagged “out of service”.

Silo

Occasionally, gas production becomes so great that it is
mistaken for a silo fire. People may see "smoke" coming from
the silo chute and assume that the silo is on fire and contact
the fire department. Upon arrival, the firemen realize that the
silo is just ‘gassing’. Remember it is rare for a silo to begin
burning in the first week of filling and if a cloud is seen
escaping the silo, it is most likely due to silo gas. If the fire
company is called, make sure firemen use a thermal-imaging
camera to identify any excessive heating of the silo. A burning
silo will give off temperatures of more than 190 degrees at the
general location of the fire as viewed with a thermal-imaging
camera.
Revised 11/2013
Prepared by Dennis J. Murphy, Professor of Agricultural
Engineering
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Confined Space Manure Storage Hazards

Automated manure and waste water handling is
most often accomplished by collecting and
storing manure and waste in storages located
directly beneath the animals or in a nearby
containment structure that may be located
either below ground or at ground level.
The use of confinement systems for livestock and dairy
production is a well established practice in American
agriculture (see figures 1 & 2). Integral to many animal
confinement systems is automated feeding and watering of the
animals, barn ventilation, and manure and waste water
handling. Automated manure and waste water handling is
most often accomplished by collecting and storing manure and
waste in storages located directly beneath the animals or in a
nearby containment structure that may be located either below
ground or at ground level. In many cases, the collection
system usually involves a smaller below ground pit for
pumping the manure to a longer-term storage structure or for
pumping the manure directly into a manure spreader. While
this method of manure handling is very efficient, it can create
a unique set of hazards for both humans and animals. The
purpose of this publication is to identify confined space
manure storage hazards and methods for reducing risks when
entering storages that are empty or nearly empty.

Figure 1. Slotted floors, like this example in a dairy barn, cover
a manure storage that may be up to 10 feet deep, usually
referred to as deep-pit storage.
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Figure 2. Slotted floors are also used extensively in swine
facilities.

Manure Storages and Confined
Spaces

Most below ground manure storages, above ground tanks and
transfer structures (e.g., enclosed gravity flow ways to move
manure between storages) meet the definition of a confined
space. This means that it: 1) Is large enough and so configured
that a worker can enter and perform work; (2) Has limited or
restricted means for entry or exit; and (3) Is not designed for
continuous human occupancy (OSHA, Confined Space
Standard 1910.146). The hazards contained within a confined
space manure storage may include a lack of oxygen, toxic and
flammable gases, and exposure to drowning. Once a person
has entered a confined space manure storage, it is often too
late to mitigate the associated hazards. The human senses of
smell and sight are not helpful since the gases being generated
by the manure are colorless, may be odorless, and are easily
masked by other common farm smells. For example, hydrogen
sulfide, one of the most dangerous manure gases, has an odor
but it is often not detectable above 100 parts per million
(PPM) because it deadens the sense of smell. The
characteristic colorless and odorless factors and undetected
low oxygen levels often fool even the most experienced
farmer.
Tragically, fatalities occur when workers enter facilities and
are overcome by toxic manure gases or are exposed to an
oxygen-deficient atmosphere. Between 1975 and 2004, 65
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¹Air Liquide, Gas Encyclopaedia. 2010. ²Fulhage, C. D.
1993. ³Density of air = 1.23 kg/m³@15°C
Hydrogen Sulfide (H 2 S)
Odor

Rotten egg odor below 100
ppm

Color

Colorless

Density

1.45 kg/m³@15°C (heavier
than air) (3)

PPM

Health Effects/Precautions

Use of a hand-held gas detection monitor prior to and during
any entry event is highly recommended. These monitors must
be properly calibrated, maintained and used.

10

Allowable exposure limit for
humans for 8 hours (OSHA
PEL)

Hand-held, portable gas detection monitors are now available
that not only provide a reliable digital read-out of the gas
levels present but also have multiple warning alarms that
activate (see figure 3). Many newer portable gas detectors
have the option of measuring multiple gases, including
oxygen, and can be borrowed, rented, or purchased.

100

Immediately Dangerous to
Life and Health
(IDLH)/deadens sense of
smell

500

Nausea, excitement, insomnia

1,000

Unconsciousness, death

Monitoring Gas Levels

Carbon Dioxide (CO 2 )

Figure 3. Hand-held, portable multi-gas monitors measure
most of the manure gases and oxygen levels.

Hand-held gas monitor costs generally start at about $250 for
a single gas detector and range up to $1,400 for better quality
multiple gas monitors. When using these detectors, it is
important to periodically recalibrate them according to the
owner’s manual. Battery-powered units should be checked
regularly to ensure they are fully charged.
Monitoring of manure gas levels can also be measured with
gas detector tubes. These tubes contain a reactant that changes
color based on the gases that are present and their
concentration. The drawbacks for this type of gas monitoring
are the delayed time in which the gas levels are displayed and
the lack of an accurate measurement that can be as much as 25
percent different from the actual gas level. Manure gases,
especially hydrogen sulfide, are particularly critical at higher
levels and any delay in detecting or accurately measuring
these dangerous levels is life-threatening. See publication E 52
Confined Space Manure Gas Monitoring for more gas
monitoring details.

Odor

Odorless

Color

Colorless

Density

1.87 kg/m³@15°C (heavier
than air) (3)

PPM

Health Effects/Precautions

5,000

Allowable exposure limit for
humans for 8 hours (OSHA
PEL)

40,000

Immediately Dangerous to
Life and Health (IDLH)

250,000

Death in a few hours

Ammonia (NH 3 )
Odor

Sharp, pungent, irritating

Color

Colorless

Density

0.73 kg/m³@15°C (lighter
than air) (3)

PPM

Health Effects/Precautions

50

Allowable exposure limit for
humans for 8 hours (OSHA
PEL)

300

Immediately Dangerous to
Life and Health (IDLH)

3,000

Asphyxiating

5,000

Could be fatal

Confined Space Manure Storage Hazards

fatalities were reported across the U.S. when farmers, workers,
family members and would-be rescuers unknowingly entered
manure storages when dangerous levels of manure gas or a
lack of oxygen were present (Beaver and Field, 2007). This
report also showed that the rate of deaths per year in manure
storages is increasing. Several of the multiple fatality incidents
involved immediate family members who lived and worked on
the farm. Later reports on the incidents indicated that the
initial entry into the storage was to perform work in a manner
that was typical on that farm.

Methane (CH 4 )
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All confined space manure storages located away from but
interconnected to animal living quarters, should use gas traps
in transfer pipes to prevent gases from flowing back into the
animal housing area.

Odor

Odorless

Color

Colorless

Density

0.68 kg/m³@15°C (lighter
than air)

PPM

Health Effects/Precautions

Legal Considerations

1,000

Allowable exposure limit for
humans for 8 hours (OSHA
PEL)

Federal OSHA:

50,000

Lower Explosive Level
(LEL)/no open flame or
welding nearby

500,000

Headache, Asphyxiating

Table 1. Listing of manure gas properties and characteristics
(1,2).

Mechanical Ventilation Systems

A specially designed positive pressure mechanical forced air
ventilation system is needed to reduce risks when entering
most confined space manure storages. This type of ventilation
system forces air into the storage to replenish oxygen levels
and mitigate a buildup of dangerous levels of manure gas.
Forcing fresh air through a fan into the storage reduces
possible fire or damage from exposing electric fan motors to
manure gases—as might happen with an exhaust type system.
Fans of various capacities can be used; however, it is
recommended that the ventilation fan should be capable of
moving a volume of air equal to at least 0.5 times the volume
of the empty manure facility every minute. The fan can be
permanently installed or portable. It is recommended that new
manure storages be designed with permanently installed
positive pressure ventilation systems. All ventilation systems
should be connected to a standby power system to maintain
ventilation in the event of a loss of electrical power during an
entry event. The standby power system must be regularly
maintained and tested. Recommendations and methods to
calculate fan sizes and ventilation times can be found in
ANSI/ASABE Standard S607, Ventilating Manure Storages to
Reduce Entry Risk and E 53, Confined Space Manure Storage
Ventilation Systems. Details for obtaining both publications
are found at Manure Pit Safety homepage.

The Occupational Safety and Health Act (OSHA) is the
primary regulation that governs occupational safety and health
in the U.S. OSHA has a standard that governs entry into
confined spaces (Standard 1910.146), but production
agriculture has been specifically exempted from this standard.
One may think there is no reason for a farmer to be concerned
about his or her confined space manure storage and the OSHA
regulation, but this is not completely accurate. If a farm
operator employs 11 or more hired workers and is inspected
for any reason, OSHA can use its “general duty clause” to cite
the employer for violation of easily recognized best safety
practices. The OSHA general duty clause says that an
employer must provide a place of employment free of
recognized hazards. The hazards of manure storages are
well-documented. Allowing a hired worker to enter a manure
storage without an adequate supply of contaminant-free air,
without a safety harness with a lifeline attached to a rescue
lifting device, or without using atmospheric testing devices,
violates best safety practices for entering manure storages.

State OSHA:

Several states have their own state Occupational Safety and
Health standard. One provision in federal OSHA is that if a
state adopts a state OSHA plan it has to be at least as strict as
the federal regulation. This means that in states with their own
OSHA plan, farm operations may not have the same
exemptions from standards or enforcement of standards as
exists in states where only federal OSHA is in effect. Farmers
should know if their state has a state OSHA plan and how
those regulations may differ from federal OSHA regulations.

The ventilation system should run prior to entry for the time
specified in ANSI/ASABE S607 and for the duration of the
entry event. Never enter a manure storage when the manure is
being agitated or while emptying it.
Ventilation efficiency is improved and ventilation time prior
to entry is reduced when intake air is ducted from a fresh air
source that is not contaminated by manure gases exhausted
from the storage. Ventilation system ducting should be
cleaned as needed to remove dust and other material. To
prevent the fan from being clogged, it is recommended that the
fan guard be removed periodically to clean the fan housing
and blades. All fan guards should be reinstalled before
activating the fan following the cleaning.
Page 3
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4. A second person should be available and stationed at
the entrance to the storage. This person should have the
capability of using the rescue and retrieval system to lift
the person out of the storage in case of emergency.

The U.S. Department of Labor’s Hazardous Occupations in
Agriculture (AgHO) regulations relate to employment
restrictions of youth in hazardous occupations in agriculture.
These employment restrictions do not apply to youths
employed on farms owned or operated by their parents or legal
guardian (US Department of Labor, 2004). But for all other
youths employed on a farm, the regulations prohibit working
in, around, or with a number of potentially hazardous farm
work activities unless exempted by special training such as
training that exists for tractors and some machinery. There is
no training exemption for working in manure storages;
therefore, all youth under the age of 16 who are not the
children or legally adopted children of the farm operator, are
completely prohibited from working inside confined space
manure storages. Not all states adhere to the AgHO
regulations. Many states have their own regulations governing
child labor that may be different from the AgHO. Check out
your state regulations to be sure you understand what is and is
not allowed in your state.
Even though there are numerous exemptions and restrictions
from federal regulations that govern occupational safety and
health, farm owners and operators should remember that any
farm operation can be vulnerable to civil lawsuits resulting
from incidents associated with confined space entry. The
long-standing recognition of the dangers of entering confined
spaces, along with the widely published best practices for
reducing risks when entering such spaces, provides ample
standing for lawsuits once one or more persons die from
unsafely entering a manure storage.

Planned Entry into A Confined
Space Manure Storage

Entering a confined space manure storage will always entail
some level of risk and should be avoided if possible. One way
to avoid entering the storage is to remove the agitator pump
and service it outside the storage rather than leaving it in place
to service. If you must enter a storage, there are several actions
you can take to reduce entry risks. These actions are
applicable for entering storages that are currently being used
or that may have been empty and not used for months or
years:
1. Test from outside the storage for contaminant gas and
oxygen levels before entry (see figure 4). The person
entering the storage should be able to observe all pre-entry
testing of the storage for hazardous gases and oxygen
level.
2. Ventilate the manure storage with a positive ventilation
system prior to and during the entry event. Use
ANSI/ASABE S607 for guidance about ventilation
capacity and ventilation time prior to and during entry.

Confined Space Manure Storage Hazards

changing conditions.

Agricultural Child Labor Regulations:

5. This second person should maintain either visual or
verbal contact with the person in the storage. This person
must also be mentally and emotionally strong enough to
not enter the storage in case of emergency.

Figure 4. Always remain outside the manure storage facility
when taking initial gas measurements.

Additional suggestions to reduce risks associated with manure
storages include posting danger signs at all entrances to the
storage, informing family members, employees, contractors
and visitors about the dangers of confined space manure
storages, and preparing a written confined space entry
procedure. All of these recommended actions and suggestions
are consistent with OSHA’s permit-required confined space
entry procedures. Type in, “OSHA confined space standard”
in your web browser for more details on these procedures.
Additional details on monitoring for potentially hazardous
atmospheres in manure storages can be reviewed in
publication E 52 Confined Space Manure Gas Monitoring.
More information about ventilating manure storages to reduce
entry risk can be found in publication E 53, Confined Space
Manure Storage Ventilation Systems. Finally, more
information on protocols for entering manure storages is found
in publication E 54, Confined Space Manure Storage
Emergencies. It is also recommended to consult with industrial
hygiene consulting services that advertise expertise in
confined space entry procedures. They can be found in the
yellow pages or through a web search.
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Open Air Manure Storage Safety Tips

Non-enclosed manure storages are open to the
atmosphere, but still meet the definition of a
confined space in terms of occupational safety
and health.

• If you must go into the fenced area of the open manure

Injuries and fatalities occur in confined space manure storages
that are enclosed, such as beneath animal quarters, or
below-ground reception and pump out pits, and in
non-enclosed storages, such as earthen, lined and concrete
manure pits, ponds and above ground tanks.

help in an emergency and assist with rescue without
entering the storage.

In the case of open-air manure storage pits, ponds and tanks,
some hazards can include:

• Never work alone. The second person's role is to summon
• Rescue equipment, such as a flotation devices and

lifelines, should be attached to every manure pump.

• Move slowly around manure storages as the ground can
sometimes be uneven and may cause a person to trip or
stumble.

• A thick liquid and floating crust that make swimming,

• Bystanders and non essential workers should stay away

• Steep and slippery slopes and straight sides that can make

• There should be no horseplay near the open manure pit or

• Localized layers of hazardous gases existing above

• Explosive gas may be lurking near where agitation or

buoyancy or even moving around very difficult.

getting out of manure storages difficult or impossible.

manure surfaces, especially on hot, humid days with little
to no breeze.

• A speeding up of manure gas release from movement,

agitation, removal, or addition of manure to a storage pit,
pond or tank.

• Not having sufficient oxygen to breathe if a person is

'treading' in manure because of an inability to get out.

• Not being able to see into depths of manure like you can
with clear water.

• A slow response time for adequate emergency actions
because of site isolation and remoteness.

Safety guidelines to follow
• Make sure everyone that needs to be near manure storage
structures understand the hazards that exist, including the
effects that the various gases have on them.

• Make sure the open air manure storage has a fence

installed around the perimeter and access gates are locked
to keep unauthorized personnel from entering the area.
Ladders for climbing to the viewing platform on above
ground tanks should be padlocked or kept 8 feet off the
ground.

• The open air storage should have manure drowning hazard
signs and no trespassing signs on all sides of the storage.
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storage, wearing a safety harness with life line attached to
a safely located solid object or anchor will enhance your
chances of rescue.

from pump out or other accessible areas.
pumping equipment.

pumping is occurring. No smoking, open flames or sparks
should be allowed. If equipment malfunctions during
agitating or pumping of the manure, shut all equipment off
and remove it from the storage before servicing or
repairing.

• If you feel unsure or uncomfortable with what you are

getting ready to do near the open manure pit, step back,
contact someone and review the situation before
proceeding.

• Be prepared to call 911 if an emergency happens. Being
prepared means accurately describing the incident,
number of victims, and giving specific directions to the
site of the emergency.
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