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Natural ResourceS Conservation Service

Conservation Practice Standard

Waste Treatment Lagoon 

(No.)

Code 359
Definition

An impoundment made by excavation or earthfill for biological treatment of animal or other agricultural waste.

Purpose

This practice may be applied as part of a conservation management system to support  the following purposes:

· Provide temporary storage

· Protect surface and ground water

· Biologically treat organic byproducts

Conditions where practice applies

Where the lagoon is a component of a planned agricultural waste management system. 

Where temporary storage is needed for manure,  wastewater, feed waste, bedding, organic byproducts, and/or contaminated runoff generated by agricultural production or processing.

Where the lagoon can be constructed, operated and maintained without polluting water resources.

Where the soils, geology, and topography are suitable for construction of the facility. 

To lagoons utilizing earthfill embankments with an effective height of 35 feet or less, failure of which by sudden breach would not be a threat to loss of life and damage would be limited to farm buildings, agricultural lands, or county roads.

criteria

All planned work shall comply with all federal, state, and local laws and regulations.

Location.  To minimize the potential for contamination of streams, lagoons should be located outside of floodplains.  However, if site restrictions require location within the floodplain, lagoons shall be protected from inundation or damage from a 25-year, 24-hour storm event, or larger if required by laws, rules, and regulations.  Lagoons shall be located so the potential impacts from breach of the embankment, accidental release, and liner failure are minimized; and separation distances are such that prevailing winds and landscape elements such as building arrangement, landforms, and vegetation minimize odors and protect aesthetic values.  

Lagoons shall be located as far from public use areas, residences, and wells as possible, but in no case exceed the minimum distance requirements contained in Table 1.

Table 1 – Minimum Distance Recommendations for Lagoons

Public or Private Use Facilities
Minimum Distance from Lagoon

Any public use area, church, picnic area, playground, etc. 
300 feet

Residence or place of habitation other than owner or tenant
300 feet

Potable Wells, Private
200 feet 

Potable Wells, Public
300 feet

Perennial Streams
100 feet

Area specified by state or local ordinance
Greater of state or local distance or distance shown above

Nutrient Management.  Manure, wastewater, and other organic byproducts utilized as a nutrient source for vegetation shall be land applied in accordance with conservation practice standard Nutrient Management, Code 590.   For uses other than land application, conservation practice standard Waste Utilization, Code 633, shall be followed.

Treatment design.  A lagoon’s treatment function shall be designed on the basis of 5-day biochemical oxygen demand (BOD5) or volatile solids (VS) loading as appropriate.

Treatment period.  The treatment period is the hydraulic detention time between supernatant drawdown events.  It shall be the greater of either 60 days; the time required to store the supernatant for environmentally safe utilization considering the climate, active growing season of crops, soil, and equipment requirements; or as required by Federal, State, and local regulations.

Design storage volume.  The required design volume for lagoons shall be as set forth by procedures contained in the Agricultural Waste Management Field Handbook (AWMFH).  Any deviation in use of values listed in AWMFH must come from state conservation engineer.  Design volumes shall include a volume or depth for the following:

1. Minimum treatment volume (anaerobic lagoons only).

2. Manure, wastewater, and other organic byproducts accumulated during the hydraulic retention period.

3. Normal precipitation less evaporation on lagoon surface during the hydraulic retention period plus any runoff from drainage areas that enters the lagoon during the hydraulic retention period.

4. Volume of accumulated sludge for the period between sludge removal events (2-year minimum).

5. 25-year, 24-hour storm precipitation on the surface area (at the required volume level) of the lagoon during the treatment period plus any runoff from drainage areas that enters the lagoon from the storm event.

The following list of criteria items shall meet all the requirements of NRCS conservation practice standard Waste Storage Facility, Code 313.

Hazard Classification

Soils and Foundation

Soils Investigation

Liners

Embankments

Inlet

Outlet

Vegetative Protection

Safety

Emptying Facilities

Construction Specifications

Excavations.  Excavated side slopes shall be stable and shall not be less than 2 horizontal to 1 vertical (2:1), unless provisions are made to provide stability.  The bottom of aerobic lagoons shall be approximately level.

Emergency spillway.  Emergency spillways shall meet all the requirements of Additional Criteria for Waste Storage Ponds contained in  NRCS conservation practice standard, Waste Storage Facility, Code 313.

The emergency spillway shall be placed in undisturbed soil when possible.  When it must be placed in fill material, precautions shall be taken to ensure the integrity of the structure.  Where a first stage lagoon empties into a second stage lagoon or storage pond and the liquid level is positively controlled by an adequately sized overflow pipe, no emergency spillway is required for the first stage lagoon.  

Sludge removal.  The sludge removal technique must be considered when determining lagoon surface dimensions.  Provisions shall be made for periodic removal of accumulated sludge to preserve treatment capacity of the lagoon.  Sludge shall be utilized according to Nutrient Management, Code 590, or Waste Utilization, Code 633.

Anaerobic Lagoon Criteria

Loading Rate.  Anaerobic waste treatment lagoons shall be designed to have a minimum treatment volume based on volatile solids loading per unit of volume.  The maximum loading rate shall be as indicated in Figure 10-22 of the AWMFH or according to state regulatory requirements, whichever is more stringent.  If a high degree of odor control is necessary, loading rates should be decreased.

Operating levels.  The maximum operating level shall be the required lagoon volume less the 25-year, 24-hour storm event precipitation plus any runoff from drainage areas that enters the lagoon from the storm event.  The maximum operating level shall be marked with an appropriate staff gauge set in the lagoon or by other means to indicate when drawdown is needed.  The maximum drawdown shall be to the level of the combined accumulated sludge volume and minimum treatment volume.  A permanent marker shall be installed at this elevation to indicate when drawdown is to cease.

The minimum operating level after drawdown should normally be the minimum treatment volume plus sludge volume except when the lagoon is in drawdown to permit sludge removal or addition of dilution water.

Depth requirements.  The minimum depth at maximum drawdown shall be 6 feet.  If subsurface conditions prevent practicable construction to accommodate the minimum depth at maximum drawdown, a lesser depth may be used if the volume requirements are met.

Naturally Aerobic Lagoon Criteria

Loading Rate.  Naturally aerobic lagoons shall be designed to have a minimum treatment surface area determined on the basis of daily BOD5 loading per unit of lagoon surface.  The maximum loading rate shall be as indicated in Figure 10-25 of the AWMFH or according to state regulatory requirements, whichever is more stringent.

Operating levels.  The maximum operating level shall be the required lagoon volume less the 25-year, 24-hour storm event precipitation plus any runoff from drainage areas that enters the lagoon from the storm event and shall not exceed the site and aeration equipment limitations.  The maximum operating level shall be marked with an appropriate staff gauge set in the lagoon or by other means to indicate when drawdown is needed.  The maximum drawdown shall be to the level of the combined volume of accumulated sludge and volume of manure, wastewater, and clean water accumulated during the treatment period.  A permanent marker shall be installed at this elevation to indicate when drawdown is to cease.

Depth requirements.  The depth at maximum operating level shall be 5 feet maximum and 2 feet minimum.  The depth after maximum drawdown shall not be less than 2 feet.
Mechanically Aerated Lagoon Criteria
Mechanically aerated lagoons’ treatment function shall be designed on the basis of BOD5  and aeration equipment manufacturer’s performance data for oxygen transfer and mixing.  Aeration equipment shall provide a minimum of 1 pound of oxygen for each pound of daily BOD5 loading.

Operating levels.  The maximum operating level shall be the required lagoon volume less the 25-year, 24-hour storm event precipitation plus any runoff from drainage areas that enters the lagoon from the storm event and shall not exceed the site and aeration equipment limitations.  

Staff Gauge.  The maximum operating level shall be marked with an appropriate staff gauge set in the lagoon or by other means to indicate when drawdown is needed.

considerations

Treatment lagoons are of three general types: (1) anaerobic, (2) naturally aerobic, and (3) mechanically aerated.  Anaerobic lagoons require less surface area than naturally aerobic lagoons but may give off odors.  Naturally aerobic lagoons are relatively odor free.  Mechanically aerated lagoons are comparable in size to anaerobic lagoons and are generally odor free, but they require energy for aeration.

Non-polluted runoff should be excluded from the lagoon to the fullest extent possible.

Vegetative screens or other methods should be used to shield the lagoon from public view and to improve visual conditions.

Lagoons should be located near the source of manure and as far from residences as practical.To reduce sludge buildup, remove solids from manure of animals, such as dairy cattle that are fed high roughage rations.  A solids trap or a separator may be provided between the waste sources and the lagoon.  This may be a concrete or earth structure that can be emptied periodically.  Settling facilities should have adequate capacity to store settled solids for a time period based on climate, equipment, clean-out frequency, and method of disposal.  Solid separators, debris basins, etc., shall be designed to prevent seepage to the ground water.

Odors.  The recommended loading rate for anaerobic lagoons at sites where odors are to be minimized is one-half of the values given in AWMFH Figure 10-22.

For sites located near urban areas, practices such as the following should be considered to reduce or deflect odor emissions:

1. Covered storage facilities

2. Naturally aerated or mechanically aerated lagoons

3. Solids separation and composting 

4. Methane digester and capture system

5. Vegetative windbreaks

Due consideration should be given to economics, the overall waste management system plan, and safety and health factors.

Considerations for minimizing the potential for sudden breach of embankment or accidental RELEASE from the required volume
Features, safeguards, and/or management measures to minimize the risk of embankment failure or accidental release or to minimize or mitigate impact of this type of failure should be considered when any of the categories listed in Table 3 may be affected.

Table 3 - Potential Impact Categories from Breach of Embankment or Accidental Release

1. Surface water bodies -- perennial streams, lakes, wetlands, and estuaries

2. Critical habitat

3. Farmstead, or other areas of habitation

4. Off-farm property

5. Historical and/or archaeological sites or structures that meet the eligibility criteria for listing in the National Register of Historical Places.

The following should be considered either singly or in combination to minimize the potential of or the consequences of sudden breach of embankments when one or more of the potential impact categories listed in Table 3 may be affected:

1.  An auxiliary (emergency) spillway

2.  Additional freeboard

3.  Storage of wet year rather than normal year precipitation

4.  Reinforced embankment  (i.e., additional top width, flattened and/or armored downstream side slopes)

5.  Secondary containment

The following should be considered to minimize the potential for accidental release of gravity outlets from the required volume when one or more of the potential impact categories listed in Table 3 may be affected:

1.  Outlet gate locks or locked gate housing

2.  Secondary containment

3.  Alarm system

4.  Another means of emptying the required volume

Development of an emergency action plan should be considered for lagoons where there is a potential for significant impact from breach or accidental release.  Where there is potential for significant impact, the plan shall include site specific emergency action plan provisions for minimizing the impact. 

Plans and specifications

Plans shall be prepared in accordance with the criteria of this standard and shall describe the requirements for applying the practice to achieve its intended use.

Engineering plans, specification and reports shall include but not be limited to the following:

a. Plan view of system layout

b. Typical cross section of lagoon

c. Construction specifications (Waste Storage Facility, Code 313)

d. Type and number of animals the structure is designed to serve

e. Structural details of all components

f. References of components supplied by others (pumps, etc.)

g. Special safety requirements

h. Vegetative requirements

i. Quantities

j. Drainage/grading plan if one is needed

k. Soil and foundation findings, interpretations, and reports

Operation and maintenance

An operation and maintenance plan shall be developed that is consistent with the purposes of the treatment lagoon, its intended life, safety requirements, and the criteria for its design.  The plan shall contain the operational requirements for supernatant drawdown.  This shall include the requirement that manure, sludge, and supernatant be removed and utilized in accordance with NRCS conservation pratice standards, Nutrient Management (590) and/or Waste Utilization (633).  

A strategy will be developed for removing and utilizing manure as a result of unusual storm events that cause the lagoon to fill prematurely.  The lagoon shall be operated so as to maintain the storage capacity for the 25-year, 24-hour storm.

If an emergency action plan is developed, it  shall include site specific emergency action provisions for minimizing the impact from breach or accidental release.

The embankment and other vegetated areas shall be mowed and fertilized to maintain a protective vegetative cover.

The lagoon should be inspected periodically to ensure that all components are operating as planned.
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Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this standard, contact the Natural Resources Conservation Service.
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