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Definition

A facility to process raw manure or other raw organic by-products into biologically stable organic material.
Purpose

To reduce the pollution potential of organic agricultural wastes to surface and ground water.
Conditions where practice applies

This practice applies where:

· Organic waste material is generated by agricultural production or processing;

· A composting facility is a planned component of a waste management system;

· The composting facility can be constructed, operated and maintained without polluting air or water resources;

· There is a need to improve air quality by reducing emissions of odorous gases; and, 
· The facility is operated as a component of an agricultural management system.


Considerations

Odor Reduction

Develop an initial compost mix with a carbon to nitrogen ratio of at least 30:1 to reduce most offensive odors.

Minimize odors and nitrogen loss by selecting carbonaceous material that, when blended with the nitrogenous material provides a balance of nutrients and porous texture for aeration.

A chemical neutralizing agent should be used if structural components do not provide adequate odor reduction

Location

Composting facilities should be located as near to the source of organic material as practical, with consideration given to:

The location of neighboring dwellings and how they will be affected by prevailing winds;

Location of ingress and egress so as not to interfere with traffic flow or utilities;

Location of the access for easy loading and unloading of compost.

The location, layout, and design of the facilities should be compatible with the surrounding landscape.  Consider existing landforms and vegetation, along with land shaping and vegetative plantings to minimize any adverse impact on visual resources.

Orientation and Wind Protection

If possible, orient windrows north and south to maximize solar warming, particularly in the colder counties.  For unroofed static piles or windrows, consider using windbreaks to prevent compost from blowing away, to help prevent drying out, and to help maintain a warmer compost temperature in colder climates.

CRITERIA

Facility Siting

Locate the composting facility where movement of odors toward neighbors will be minimized.  Buffer areas, vegetative screens, and landscaping can help minimize negative effects of odors and visual resources.

Locate the facility a minimum 2 feet above the high water table.  Soils that have a rapid permeability (>6.0 inches/hour) in the upper 40 inches of the soil profile require a concrete pad, clay, or synthetic liner.  The compost area and access must be kept free of standing water and rutting.

Locate the composting facility outside the 100-year, 24-hour floodplain when possible.  If the only practical alternative is to locate the facility within the 100-year floodplain, design the facility to protect from inundation and damage from the 25-year, 24-hour flood event.  Divert runoff from outside drainage areas and maintain positive drainage away from the facility.

Construction activity within the 100-year floodplain requires permits or authorizations from the Maryland Department of the Environment and/or the U.S. Army Corps of Engineers.  Obtain all applicable permits and authorizations prior to start of construction.

The area surrounding the composting facility will be subject to a high traffic load during loading, mixing, and unloading.  Design these areas to meet the requirements of the Maryland conservation practice standard for Heavy Use Area Protection, Code 561.

Contaminated runoff from any composting facility without a roof must be controlled.  This may be accomplished with distribution over a Wastewater Treatment Strip (Maryland conservation practice standard, Code 635) or transfer to a storage facility or other approved treatment method.

Leachate should not occur from any composting facility.  If leachate does occur, this means the mix is too wet.  Make adjustments to the composting mix by adding dry matter to eliminate leachate.  Address this issue in the operation and maintenance plan.

Facility Type, Size, and Design

Type - Select the type of facility and composting method based on the availability of raw materials, the desired quality of the final compost, available equipment, manpower, management time, and available land.

Facility structural elements such as permanent bins, concrete walls and slabs, and roofs shall meet the requirements of Waste Storage Facility (MD-313).
Size and Design - Size all composting facilities in accordance with the Agricultural Waste Management Field Handbook, Part 651 Chapter 10, appropriate NRCS Design Worksheet(s), Extension Fact Sheet(s), or other methods as approved.

Dimension all structures to accommodate the equipment used for loading, unloading, and aeration.
Materials - Conform to the requirements of Maryland conservation practice standard for Waste Storage Structure, Code 313, for materials and structural design of composting facilities.

Composting

Compost Mix - Develop a compost mix that encourages aerobic microbial decomposition and minimizes nuisance odors.  The “mix” for this system must be managed closely for the C:N ratio, moisture, and temperature.
Carbon-Nitrogen Ratio – The initial compost mix should result in a (C:N) ratio between 25:1 and 40:1.  Compost with a greater carbon to nitrogen ratio can be used if nitrogen immobilization is not a concern.
Carbon Source - Choose a carbon source compatible with the organic by-product being composted.  A good carbon source will mix well with the organic matter, provide air space for aerobic decomposition, and enhance aeration.  Therefore, a good carbon source also acts as a good bulking agent.

Bulking Agents - Bulking agents are ingredients used to improve the structure and porosity of a mix.  Bulking agents are typically dry and vary in particle size (e.g., straw and sawdust), but could be old finished compost.

Add bulking agents to the mix as necessary to enhance aeration.  The bulking material may be the carbon source used in the mix or a non-biodegradable material.  If a non-biodegradable bulking material is used, provisions must be made for its salvage at the end of the composting period.

Moisture Content - The moisture range during the composting period should range from 40 to 65 percent (wet basis).  Moisture contents above 65 percent invite fly production, anaerobic decomposition, and objectionable odors.  Water may need to be added during the turning process if the compost is below 40% moisture.  In general, the compost is too wet if water can be squeezed out and too dry if the mix doesn’t feel moist to the touch.

Temperature Control – Manage the compost mix to reach and maintain the internal temperature for the duration of the composting process to meet the management goals.

When the management goal is to reduce pathogens, the compost temperature must be maintained above 130(F for a minimum of 5 cumulative days during the composting process.  Monitoring internal temperatures is a good indicator of pathogen kill.  A temperature log of the temperature profiles should be maintained.

Turning/Aeration – The frequency of turning/aeration should be appropriate for the composting method used to attain the desired amount of moisture removal and temperature control while maintaining aerobic degradation.  Turning and aeration are functions of the composting process chosen and should follow the requirements of that system.
Pile Configuration - Windrows and static piles should be triangular to parabolic in cross-section and rounded on top to shed rainfall.  Align windrows and static piles to avoid accumulation of precipitation.  Maintain positive drainage parallel to the windrows.

Compost Period - Continue the composting process long enough for the compost mix to reach the stability level where it can be safely stored without undesirable odors.  It shall also possess the desired characteristics for its use, such as lack of noxious odor, desired moisture content, level of decomposition of original components and texture.  The compost period shall involve primary and secondary composting as required to achieve these characteristics.

Test the finished compost as appropriate to assure that the required stabilization has been reached.
Use of Finished Compost - Follow the requirements of the Maryland conservation practice standards for Nutrient Management, Code 590, and Waste Utilization, Code 633, for land application.

Federal, State, and Local Laws

Adhere to all federal, state, and local laws, rules and regulations for composting and utilization of the compost.  It is the responsibility of the producer to secure any permits necessary to install structures and for properly managing the facility on a daily basis.

Safety

Incorporate safety and personal protection features and practices into the facility design and operation as appropriate, to minimize the occurrence of equipment hazards  and biological agents during the composting process.  These features may include warning signs, fences, ladders, ropes, bars, rails, and other safety devices to protect humans and livestock.

plans AND Specifications

Plans and specifications for the composting facility shall be in keeping with this standard and describe the requirements for applying the practice to achieve its intended purpose.

All phases of construction shall comply with the appropriate standards and specifications for the work items including, but not restricted to:

The contractor should furnish a certification statement that he has constructed/assembled any non-NRCS designed structure in accordance with the requirements/specifications of the designer/manufacturer.

Operation and Maintenance

Develop an operation and maintenance plan prior to design approval that is consistent with the purposes of the practice, its intended life, safety requirements, and the criteria for its operation.

Manage the compost piles for temperature, odors, moisture, and oxygen, as appropriate. Make adjustments throughout the composting period to insure proper composting processes.

Closely monitor temperatures above 165oF.  Take action immediately to cool piles that have reached temperatures above 185oF.

The operation and maintenance plan shall state that composting is a biological process. It requires a combination of art and science for success.  Hence, the operation may need to undergo some trial and error in the start-up of a new composting facility.
The plan must include but is not limited to the following:

Objective of the landowner or operator and the operation requirements;

The mix proportions, moisture requirements, and materials used;

The sizing requirements;

The timing of the composting process including loading, unloading, and turning or aeration of the material;

Temperature monitoring requirements, including a temperature log;

What must be done to prevent leachate problems;

Biosecurity requirements;

Safety requirements;

If available, frequently encountered mistakes in composting and brief “fix it” scenarios or a reference to; 

References of sources of information or a reference to where they can be found.

Supporting Data and DOCUMENTATION

Field Data and Survey Notes

The following is a list of the minimum data needed:

System plan sketch;

Topographic survey of the site showing building locations, elevations at structure location and location of dwellings, wells, floodplains, etc.;

Soils exploration showing seasonal high water table;

Operator data used to size the facility and documentation of the landowners decisions.

Design Data

Record on appropriate engineering paper.  For guidance on the preparation of engineering plans see chapter 5 of the EFH, Part 650.  The following is a list of the minimum required design data:

Comprehensive Nutrient Management Plan or Waste Management Plan including the Operation and Maintenance Plan;

Plan view including, location map, all system components, material and construction specifications;

Construction drawings, and component details;

Structure sizing computations;

Structure and component design and details;

Area grading plan;

Quantities estimate;

Job Class on plan;

Details of foundation drainage, when required;

Planting plan.  This must meet the criteria, specifications, and documentation requirements of the Maryland conservation practice standard, Critical Area Planting, Code 342.

Construction Check Data/As-built

Record on survey notepaper, SCS-ENG-28, or other appropriate engineering paper.  Survey data will be plotted on plans in red.  The following is a list of minimum data needed for As-Builts:

Documentation of site visits on CPA-6.  Include the date, who performed the inspection, specifics as to what was inspected, all alternatives discussed, and decisions made and by whom;

Actual dimensions of installed structure;

Verification of adequate foundation preparation;

Documentation of installation of foundation drainage;

Documentation of reinforcing steel and proper concrete installation, if applicable;

Condition of precast panels, if applicable;

Statement on seeding and fencing;

Final quantities and documentation for quantity changes, and materials certification;

Sign and date checknotes and plans by someone with appropriate approval authority.  Include statement that practice meets or exceeds plans and NRCS practice standards.
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