
	

	MANURE STORAGE FACILITIES AND COLLECTION STRUCTURES SAFETY PROGRAM

	[Name of Farm]

	

	

	


	Disclaimer:   The following written program is provided only as a template guide to assist employers and employees in creating a safe working environment around manure storage and collection structures.  It is not intended to supersede the requirements of any OSHA standard.  An employer will need to add information relevant to their particular facilities in order to develop an effective, comprehensive program.  



MANURE STORAGE FACILITIES AND COLLECTION STRUCTURE SAFETY WRITTEN PROGRAM

Name of Farm: ________________________________

I.
PURPOSE

The purpose of this written program is to set forth existing known practices on manure storages that help (1) minimize the hazards of manure gases to livestock and humans, and (2) minimize the potential for falls and drownings at manure storage sites. The Manure Storage Facilities and Collection Structure Safety program will ensure that employers and employees know about how to protect themselves from manure storage facilities and collection structure hazards.  The program includes:

1. Manure storage facilities will be adequately guarded and warning signs posted.
2. Manure storage and collection procedures will follow recommended guidelines to prevent incidents and adequately provide rescue.
3. Employees whose job involves working with manure storage and collection will have training in safety procedures.

4. Employees are made aware of the hazards surrounding manure storage and collection and proper rescue procedures.
5. Identifies by job title who has the responsibility for maintaining the program, conducting inspections, conduct training, etc. 
Note:  This written program will be available to all employees for review upon their request and will be located in the following area:

Location:








________________
II.
AUTHORITY AND REFERENCE

Occupational Safety and Health Administration (OSHA) Guideline Document: American Society of Agricultural and Biological Engineers (ASABE) Standard – ASAE EP470Jan1992 (R2005) Manure Storage Safety.
Currently there is no OSHA regulatory information regarding manure storage facilities and collection structures for agriculture. 
III.
DEFINITIONS
Manure Storage Facility: aboveground tanks, below-ground tanks, or earthen storages.
Collection Structures: Transfer pits, manure drops, manure pits, push-off platforms or ramps. 
Generation of gases: Liquid or semi-solid manure that is handled or set in motion by pumping, mixing, spreading, or cleaning-out can release large amounts of gases. The quantity released depends on the animal species, temperature, fluidity of the manure, pH, length of storage time, and type of handling system
Manure gases: includes hydrogen sulfide (H2S), carbon dioxide (CO2), methane (CH4) and ammonia (NH3)

Oxygen (O2) deficiency hazards:  Lack of oxygen in a confined space.
Methane explosions:  can result from concentrations of the gas within flammable limits. These concentrations can occur during agitation or when the gas is trapped in an improperly ventilated space over extended periods of time.
IV.
APPLICATION

This program applies to all manure storage and collection structures on the farm.

V.
RESPONSIBILITY FOR COMPLIANCE

A. The administration of this program will be the responsibility of __________________ (person/position designated).  The administrative responsibilities of this individual/position will include:
1. Identification of the employees to be included in the Manure Storage and Collection program.
2. Identification, inspection and maintenance of all manure storage and collection systems on the farm to be maintained to the industry standards.
3. Identification, creation and evaluation of safe operating procedures for all manure storage and collection systems on the farm

4. Coordination and supervision of employee training.

5. Coordination and supervision of the farm's manure storage and collection safety program.

6. Coordination and supervision of required recordkeeping.

7. Periodic evaluation of the overall program.

B.
Employees are responsible for following all safe work practices and using proper precautions required by the guidelines in this program.

VI.
INSPECTION OF MANURE STORAGE FACILITIES AND COLLECTION STRUCTURES
A. _________________________ (person/position designated) is responsible for identifying, inspecting and evaluating compliance of all manure storage and collection structures located on the farm.

B. List of all manure storage structures and collection facilities on the farm:

C. All manure storage areas will have warning signs posted at entry points. Warning signs will be in dual languages if necessary.  The warning sign should include information about the management of the storage. The management suggestions that pertain to the manure storage should be listed prominently on at least one corrosion resistant sign. These suggestions could be condensed and referenced to an operator’s manual. ASAE Standard S441, Safety Signs, should be followed. Locations of hazard signs for specific situations would include:
1. Under-floor storages. Sign(s) should be located on the outside of the building wall and near the entry point.

2. Underground covered storages or pumping stations. Locate sign(s) near agitation hole(s).

3. Earthen storages.  Sign(s) should be located on the fence near entry gate.
4. Above/below-ground tanks (concrete, steel, etc.) without covers.  Sign(s) should be located at eye level on tank surface near agitation location; Post warning sign(s) that say ‘‘Danger Manure Storage’’ or ‘‘Danger Keep Out,’’ or ‘‘Danger Keep Away”.

D. Assessment of hazards for each structure will be conducted and procedures and operating instructions developed for each type of hazardous situation.  Types of hazards may include:
1. Under-floor Storage. 
2. Underground covered storage systems and pumping stations.
3. Earthen storages.
4. Above/below-ground tanks (concrete, steel, etc.) without covers
E. Inspect all safety guards and shields to that that they are in place and in good condition on all pumps, pump hoppers, tank wagons, power units, etc. 
VII.
OPERATION INSTRUCTIONS

A. _________________________ (person/position designated) is responsible for identifying, creating, and evaluating safe operating instructions for all manure storage and collection structures located on the farm.
B. All employees and visitors should adhere to warnings and instructions on hazard signs posted at all openings of all manure storage facilities.  No unauthorized person should be allowed near these openings or any operating equipment.
C. Procedures for working with manure storage facilities should include the following:

1. No one is to enter tanks and tank wagons.

2. Use caution when changing spout direction on agitation pumps in order to prevent falls.

3. Consult with a physician if there was exposure to H2S or NH3 in concentrations severe enough to cause irritation to the respiratory tract (as indicated by difficulty in breathing).
D. Special hazardous considerations which should be addressed through appropriate safety training and documentation for various types of storages include but are not limited to the following: 
Under-floor Storage:
1. After agitation of manure in under-floor storage, the atmosphere in the storage and in the building space above the storage may contain hazardous gases, explosive air mixtures and/or insufficient oxygen for animals and humans. 

2. Always maintain at least 0.3 m (1 ft) freeboard between the manure surface and bottom of the flooring in under-floor storages to minimize pit gas concentrations at floor level for animals.
3. Provide maximum ventilation during pumping and agitation. Keep all pit ventilation in operation during manure removal and for at least 12 hours afterward (ideally 3 to 4 days). If the pit is pumped out in winter, use the maximum ventilation rate as long as possible, since the highest hydrogen sulfide levels occur shortly after start-up of agitation pumps. The building interior should be off-limits to people, and if possible, animals should be evacuated. 
4. Do not try to rescue an animal if it collapses during pit agitation. Turn off the pump and ventilate the building until gases have had a chance to escape and be diluted. Test the building atmosphere for oxyegen level, LEL and toxic gas levels before entering (H2S is most critical toxic gas)
5. Do not enter under-floor covered storage or pumping station without taking proper precautions. In addition these safety practices are needed: (a) Shut off any manure pumps or agitators, (b) ventilate storage or pumping station at the maximum rate, (c) test the storage or station air for O2 level and toxic gas levels, (d) attach a safety harness and rope to the working person with at least one person standing by to help with a mechanical retrieval device, and (e) be prepared and trained to safely conduct a rescue of the entrant also.
6. Don’t smoke, weld, or use an open flame in confined, poorly ventilated areas where CH4 can accumulate. Maintain electric motors and wiring in good condition near manure storages. Use watertight and dust-tight electrical fixtures (see ANSI/NFPA Standard 70, National Electrical Code). A sign should be posted to say ‘‘Danger No Smoking’’ during agitating and for 3 to 4 days after.
Underground covered storages or pumping stations. 
7. Make sure hazardous gases are not being pulled back into a livestock building when agitation is occurring.

8. Do not enter underground covered storage or pumping station without taking proper precautions, such as: (a) Shut off any pumps or agitatotors, (b) ventilate the storage or pumping station at the maximum rate, (c) test the storage or station air for O2 level and toxic gas levels, (d) attach a safety harness and cable to the working person with one person standing by to help with a mechanical retrieval device, and (e) be prepared and trained to safely conduct a rescue of the entrant also.
Earthen storages. 
9. Dairy and beef manure may crust over and even have growing vegetation in bottom loaded storages, but the surface will not support the weight of humans, animals or equipment.

Above/below-ground tanks (concrete, steel, etc.) without covers. 
10. Do not enter the storage before (a) Shut off any pumps or agittators, (b) ventilate the storage or pumping station at the maximum rate, (c) test the storage or station air for O2 level and toxic gas levels, (d) attach a safety harness and cable to the working person with one person standing by to help with a mechanical retrieval device, and (e) be prepared and trained to safely conduct a rescue of the entrant also.
11. Tank openings should be guarded with grills and/or covers to prevent humans, animals, equipment, and other objects from accidentally falling into the storage structure. 
a. Removable covers and grills should be provided on openings for agitation and pumping equipment. 
b. Removable covers and grills should be designed to prevent their accidental loss into the tank and their unintentional removal.
c. Covers and grills should be designed for simple removal and replacement to encourage their use.
12. Ladders should not be installed on the outside of aboveground tanks unless they are terminated above the reach of a bystander. A safety decal indicating to not leave ladders or climbing equipment near or around the structure should be located next to the ladder. The ladder cage and/or platform should conform to ASAE Standard S412, Ladders, Cages, Walkways and Stairs.
E. Rescue equipment such as harnesses, ropes, winches should be located near the manure storage area. The location should be clearly marked. 
F. For outside manure storage:
1. Thick crusts on dairy storage basins can appear solid, but may break under the weight of humans, animals, or equipment; employees will avoid walking on them.
2. Railings are needed on open manure storages that are below or partially below ground. Storages that are open and above ground would not need a railing. CAFO style high tensile electric fencing can be used as a barrier around earthen lagoons.  Post manure lagoon warning signs on each side around the lagoon.
3. All push-off platforms or piers for open, below-ground manure storage structures need a barrier strong enough to stop a slow moving tractor or skid loader. 
4. Hinged grates, solid covers, or the equivalent are needed for all scrape-in openings to prevent the inadvertent entry of animals and people.
5. Open storages should be fenced in unless they are aboveground tanks. Warning signs should be posted.
6. When the manure storage is outside and pipe-connected to a building, a water seal, gas trap, or other device should be provided to prevent gases in the storage structure from entering the building, especially during agitation. A clean-out access external to the facility should be incorporated to allow unclogging of a drain pipe or storage filling pipe.
G. Typical holding tanks, which hold a week’s supply of manure, should have 2 holes in their lids. One is needed for the pump or pump access (submersible), and one for a 0.6 m (2 ft) diameter corrosion resistant exhaust fan. 
1. The holes should be on opposite ends of the tank. 
2. The fan should be wired to operate at full speed only. 
3. A manual on/off switch should be within 2 m (6 ft) of the fan. 
4. The fan is needed for emergency situations when human access to the tank is needed (see Section 7—Safety Equipment, Warning Signs, Management Suggestions).
H. The following will help minimize or eliminate the risk of inhalation hazards at manure storage facilities and collection structures:
1. Providing one of two methods of gas removal in storage structures: (1) isolated non-ducted pit fans, or (2) pit fans connected to perforated plastic pipes or plenums under the slotted floors.
2. Dilution and removal of gases through the design of the air inlet system of a building which significantly affects airflow patterns within the building and on pit gas concentrations.
3. In mechanically ventilated buildings, a warning device should be installed to inform the farmer if there is a ventilation system failure. Brief power outages may be common in some areas.
I. The following will help minimize or eliminate the risk of inhalation hazards when entering a manure storage facility for maintenance:

1. Provide powered, continuous, fresh-air ventilation with explosion-proof equipment before someone enters a manure pit. 

2. Gas detection equipment such as detector tubes and/or instruments designed to detect combustible gases and hydrogen sulfide should be available and located in a warm, dry area. Detector tubes and sensors in gas detection instruments have expiration dates. Checks should be made periodically to be sure that the equipment is operational and properly calibrated and has not been removed. 
3. The atmosphere will be tested inside a manure pit before entering to ensure that the concentration of oxygen is adequate and that a toxic or explosive atmosphere does not exist 
4. Employees will always wear a harness or safety belt with a lifeline secured to the mechanical equipment outside the manure pit when entering.
5. Any attempted rescue will be performed by winching the victim out with the lifeline.
IX.
EMPLOYEE TRAINING

A.
It is recommended as best practice that each employee will attend a Manure Storage Facilities and Collection Structure Safety training where they will receive information on the following topics:

1. Do not enter a manure pit unless absolutely necessary.
2. Do not enter the pit to attempt a rescue without proper respiratory protection (positive-pressure, self-contained breathing apparatus). Victims will be pulled out via the lifeline and hoist whenever possible.  Call 911 immediately.
3. Understand indicators of dangerous gases by animal behavior.

4. Abide by all safety signs and warnings.
5. In an emergency, call 911.
B. Employees whose duties include the entering of a pit will attend training where they will receive information on the following topics:
1. Ventilate the confined space with explosion proof ventilation equipment. Maintain constant ventilation

2. Always test the atmosphere inside a manure pit before entering to ensure that the concentration of oxygen is adequate and that a toxic or explosive atmosphere does not exist. Continually test the atmosphere during an the entry.
3. Always wear a harness or safety belt with a lifeline secured to the mechanical equipment outside the manure pit.

4. Make sure that someone maintains constant contact from outside the pit and can lift you to safety with mechanical equipment (winch, hoist, or pulley) in case of emergency.

5. Do not enter the pit to attempt a rescue without proper respiratory protection (positive-pressure, self-contained breathing apparatus).  Call 911.
C. All training will be presented to employees in a manner that employees receiving it are capable of understanding (visual and oral presentations). Training presentations will be delivered in the primary language and at the appropriate literacy levels of the workers.
D. During and at the end of training, an assessment will be made to see that employees understood the training.
E. Upon completion of the training program, each employee will sign a form documenting that he/she has received the training. (See Form #2)  
F. Whenever a new employee is transferred or hired, he/she will be provided training regarding manure storage and collection safety if it will be part of their assignment.  The training session will be conducted by ________________ (person/position designated) before the start of his/her employment.  
G. ___________________ (person/position designated) will conduct training on the specific hazards of the job and the appropriate personal protective equipment and safety precautions and procedures.

H. Refresher training will be done by ___________________ (person/position designated).  Refresher training can be delivered for the following circumstances; when job duties change, after an incident, or close call or when supervisor inspections reveal improper procedure. Refresher training will follow the procedures outlined in IX (A-D).
X.
INFORMATION TO CONTRACTORS

A.
___________________________ (person/position designated) is responsible for providing outside contractors with any and all information regarding manure storage and collection facilities and potential hazards.

XI.
PERSONNEL POLICIES

When an employee is not following safety rules regarding electrical systems, disciplinary action will be taken.

LIST OF SAMPLE FORMS
Form 1
MANURE STORAGE FACILITIES AND COLLECTION STRUCTURES SAFETY OPERATIONS SUMMARY
Form 2

EMPLOYEE MANURE STORAGE AND COLLECTION TRAINING RECORD
Form 3           MANURE STORAGE AND COLLECTION SAFETY CHECKLIST


Form #1



MANURE STORAGE FACILITIES AND COLLECTION STRUCTURES SAFETY OPERATION 
ANNUAL PROGRAM SUMMARY

Training

	
	Number of Training 

Courses Presented:


	Number of Employees Trained:

	New-employee training:
	
	

	Facility-specific training:
	
	

	New-facility training:
	
	

	Other training:
	
	

	Total courses/employees
	
	

	
	
	

	Manure Storage and Collection Systems

	
	

	
	Manure storage facility
	Inspection and Signage Reviewed

	Previous Total:
	
	

	New This Year:
	
	

	Revised Total:
	
	


The following activities have been completed:




Written program is up to date.




Servicing and maintenance protocols are up to date.




All training is up to date.




All manure storage and collection systems have been inspected
If any of the above activities are not complete, explain:

Completed By: __________________________________________ Date: __________________

Form #2
          EMPLOYEE MANURE STORAGE AND COLLECTION SAFETY TRAINING RECORD

The following employee(s) have completed training in Manure Storage and Collection Safety.  Each trained employee is now knowledgeable in all 4 different training topics covered in the Manure Storage and Collection Safety Training.
1. Do not enter a manure pit unless absolutely necessary.

2. Do not enter the pit to attempt a rescue without proper respiratory protection (positive-pressure, self-contained breathing apparatus).  Instead, call the fire department or rescue squad

3. Understand indicators of dangerous gases by animal behavior.

4. Abide by all safety signs and warnings.

	Employee's Name
	Employee's Signature
	Date of Training
	Trainer
	Trainer's Signature

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Form 3
Manure Storage Safety Checklist

	
	Manure Storage Safety Checklist
	Yes
	No
	N/A
	Comments
	Date Improved

	1
	Have all employees been trained annually on manure confined space hazards?
	
	
	
	
	

	2
	Are manure lagoons, or manure pits fenced off?
	
	
	
	
	

	3
	Do manure lagoons, manure pits, or storage structures have warning signs posted?
	
	
	
	
	

	4
	Do manure pits or lagoons have barriers to prevent equipment from falling or rolling into them? (agitator pumps on wheels that are backed into lagoons are exempt-use wheel chocks on pump out tractor)
	
	
	
	
	

	5
	Do manure lagoons, manure pits, or storage structures have rescue equipment, readily accessible?
	
	
	
	
	

	6
	Is manure handling equipment properly shielded?
	
	
	
	
	

	7
	Are manure pits covered with sturdy well-fitted grates in good condition?
	
	
	
	
	

	8
	Are proper confined space procedures followed for confined space entry in to manure pits and structures?
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