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Natural Resources Conservation Service

Conservation Practice Standard

MANURE TRANSFER

(No.)

Code 634

Definition

A manure conveyance system using structures, conduits, or equipment.  

Purpose

To transfer byproducts from animal production facilities (manure, contaminated water from runoff areas, flush and wash water, bedding material, spilled feed, etc.) through a hopper or reception pit, a pump (if applicable), and/or a conduit to:

· a manure storage/treatment facility and/or loading area; or 

· land application areas for crop utilization.  

Conditions Where Practice Applies

Where manure transfer is a component of a planned waste management system.  

Criteria

General Criteria
Manure transfer components shall comply with all federal, state, and local laws, rules and regulations. 

Structures.  All structures, including those which provide a work area around pumps, will be designed to withstand the anticipated static and dynamic loading.  Earth and hydrostatic loading, and concrete design shall be done in accordance with NRCS conservation practice standard Waste Storage Facility, Code 313.  When needed, covers for structures shall be designed to support the anticipated dead and live loads.

Reception pits used to collect and transfer materials and runoff to a storage structure shall be sized to contain a minimum of one day of manure and waste water production.  For reception pits that receive storm runoff and must be pumped, the pump located in the reception pit must be capable of collecting and transferring the runoff from a 24-hour, 25-year storm event to the storage structure without over topping.  The pumps shall be equipped with agitation/chopper and automatic cut on device or shall be sized to store the 24-hour, 25-year storm for later manual transfer to the storage structure.  

Openings to reception pits that receive scraped manure shall be a minimum of 9 square feet with one dimension no smaller than 4 feet.  The opening shall be equipped with a grate designed to support the anticipated loads.

Where sand is used as bedding material on a dairy operation, a sand trap shall be installed to keep sand from entering the reception pit.

Curbs.  When curbs are needed in conjunction with structures, they shall be constructed of either concrete or pressure treated wood.  Curbs shall be of sufficient height to ensure total manure flow into the structure and be adequately anchored.

Pipelines.  Design of pipelines shall be in accordance with NRCS conservation practice standard Irrigation Water Conveyance, Code 430.  The minimum pipeline capacity from collection facilities to storage/treatment facilities shall be the maximum flow anticipated on a daily basis.  The minimum pipeline capacity from storage/treatment facilities to utilization areas shall ensure the storage/treatment facilities can be emptied within the time limits stated in the  nutrient management plan.  

Pipelines shall be designed to have a minimum velocity of 2 feet per second.  A maximum velocity of 6 feet per second is allowed except where ruminant manure is transferred in a gravity system; in which case velocities can be reduced if a minimum of 5 feet of head is provided on the pipe system.  

Clean-out access shall be provided for gravity pipelines at a maximum interval of 200 feet for lines carrying non-bedded manure.  For pipelines carrying bedded manure the maximum interval shall be 150 feet.  Gravity pipelines shall not have horizontal curves or bends except minor deflections (less than 10 degrees) in the pipe joints unless special design considerations are used.

Where risers are used in a pipeline as part of an irrigation system, measures for winter draining of the system shall be utilized.

Buried irrigation pipelines shall have a minimum cover of 18 inches.

Other Conduits.  Concrete lined ditches used to transfer materials shall have a minimum design velocity of 1.5 feet per second.

Pumps.   Pumps installed for manure transfer shall meet the requirements of NRCS conservation practice standard Pumping Plant for Water Control, Code 533.  Pumps shall be sized to transfer manure and associated byproducts at the required system head and volume.  The type of pump used shall be based on the consistency of manure.  The solids content of the material to be pumped will determine the type of impeller used in the pump.  Consideration for pump installations shall be based on the manufacturer’s recommendations.

For the purposes of irrigating or recycling, the pump system shall include a strainer on the suction intake.  The suction intake shall be floated or otherwise located at least 18 inches below the liquid surface in order to withdraw the most solids-free liquid.  The pump and suction intake shall be located as far from the effluent inlet pipe as possible.

Safety.  The system design shall consider the safety of humans and animals during construction and operation.  

Push-off or pump-out ramps shall be equipped with a device capable of restraining the accidental impact from scraping or pump-out equipment.

Open structures shall be provided with covers or barriers such as gates, fences, etc.  Ventilation and warning signs shall be provided for manure transfer systems as necessary to warn of the danger of entry and to reduce the risk of explosion, poisoning, or asphyxiation.  

Pipelines from enclosed buildings shall be provided with a water-sealed trap and vent or similar devices where necessary to control gas entry into buildings.

Gravity discharge pipes used for emptying a storage/treatment facility shall have a minimum of two gates or valves, one of which shall be manually operated.

Additional Criteria for Land Application
Manure or wastewater shall be applied either to land with actively growing crops or as close to the planting date as possible.  Application amounts, timing, and location shall be consistent with the nutrient management plan and based on NRCS conservation practice standard Nutrient Management, Code 590. 

Land application shall not occur when the ground is saturated or frozen and should be avoided within 3 days of a predicted rain or 2 days after a rain of 0.5 inch or more to reduce the potential for nutrient transport to sensitive areas.  

Maintain non-application or vegetative buffers between the application site and sensitive areas (e.g., streams, wells, wetlands, sinkholes, public roads, non‑producer dwellings, or public use areas).

The application rate of the irrigation equipment shall not exceed either the intake rate or the available water holding capacity of the soil. 

Sprinklers.  Sprinklers or sprinkler systems shall be designed in accordance with NRCS conservation practice standard Irrigation System, Sprinkler, Code 442.  Sprinkler system design capacity shall be adequate to apply the required volume of manure at a rate and uniformity that shall prevent runoff and meet the nutrient needs of the plants. 

Nozzle size shall be appropriate for the consistency of the manure applied.  Design nozzle pressures shall be a minimum of 50 psi.  Pressure differences among sprinklers in the system shall not exceed plus or minus 10 percent of the designed sprinkler operating pressure.  Sprinkler spacing for solid set systems shall be 60 percent of the sprinkler wetted diameter.  Nozzles for solid set sprinkler systems used to pump 2 percent or less solids shall have a minimum ¼-inch diameter.
Traveling gun systems shall be equipped with engine powered travel drives and traveling gun speed control.  Travel lane spacing for traveling gun systems shall be 70 percent of the nozzle throw diameter at the design pressure. 

considerations
Proper agitation equipment at each pump out is desirable to maintain consistent nutrient content of the effluent and avoid buildup of solids in the storage structures.  

Consider the economics of hauling versus irrigating.

For irrigation systems, consider flushing pipelines with clean water after each emptying of the storage structure.

Consider sanitation measures for all conveyance equipment that leaves the farm in order to prevent the spread of disease.

In recycle systems, consider measures to avoid the potential for salt (struvite) deposits in smaller diameter pipe.

Farm tractors that power pumps or agitators should have greater than 100 horsepower.

Odor

Land application areas should be located as far as practical from neighboring residences, recreational areas, and other conflicting land uses.  The location of the field relative to lakes, streams, wells, and ground water aquifers should be considered in field selection.

Land application should be performed at times of minimal wind in order to minimize the effect of odor.  It should not be performed when wind direction would cause drift towards residences, public areas, or roads.

Consider landscape buffers near public and residential areas.  These buffers provide protection from public view and may favorably influence air movement.

Plans and specifications

Plans and specifications for installing manure transfer systems shall be in accordance with this standard and shall describe the requirements for applying the practice to achieve its intended purpose.  

Irrigation systems designed by others shall be approved by the engineer before installation of the irrigation system.

Operation and maintenance
Clean manure transfer structures to maintain storage design levels.

Manure transfer to land application areas shall be scheduled during active crop growing periods or right before crop is to be planted.  

Agitate the storage structure at least 24 hours prior to transferring the material to land application areas.  Relocate the agitation device once an hour, if possible.  Continuously agitate the lagoon or storage pond throughout pump out of storage structure.

Flush the irrigation system with clean water after pumping contaminated water.

Impellers and other pump parts should be routinely checked for excessive wear and replaced according to the manufacturer's recommendations.  Bearings with grease fittings should be lubricated on a regular basis.

Nozzle diameter should be routinely checked for tolerance and replaced as needed in order to maintain design application uniformity.  Sprinklers equipped with grease fittings should be lubricated on a regular basis.  Impulse arms not properly operating should be repaired or replaced. 

REFERENCES

NRCS Conservation Practice Standards

Irrigation System, Sprinkler, Code 442

Irrigation Water Conveyance, Code 430 

Nutrient Management, Code 590

Pumping Plant for Water Control, Code 533

Waste Storage Facility, Code 313

Waste Treatment Lagoon, Code 359







Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this standard, contact the Natural Resources Conservation Service.

NRCS, TN, August 2000

NRCS, NHCP
April, 1995

NRCS, NHCP
April, 1995


