 (c) Storage period





Waste storage structures, waste storage ponds, and waste treatment lagoons are designed to accommodate waste and wastewater accumulation for a certain length of time.  This length of time is most frequently referred to as the storage period.  





NRCS Practice Standard 313, Waste Storage Facility, defines the storage period as the following:


“The maximum length of time anticipated between emptying events. The minimum storage period shall be based on the timing required for environmentally safe waste utilization considering the climate, crops, soil, equipment, management intensity and local, state, and Federal regulations."





The following describes a procedure to objectively determining the waste storage period based on the factors expressed in NRCS Practice Standard 313.








(1) Assumptions





An adequate nutrient management plan is an essential element of the overall agricultural waste management system(AWMS).  An adequate nutrient management plan is meant to imply that the nutrients resulting from the system will not exceed the crop requirement for the operation. A further assumption is that in normal years there are periods of time within the basic storage period, as defined under land application and timing considerations, when temperatures are moderate and free of precipitation.








�(2) Considerations





-Land application timing


To minimize losses of nutrients to leaching and runoff, and to maximize crop uptake of nutrients, it is essential that manure be applied before the crop needs the nutrients.  The soil moisture and temperature needed for plant growth are approximately those necessary for the nutrients in manure to mineralize.  This is a favorable circumstance for early year manure application because nutrients mineralize and become available concurrently with crop needs.  However, an overriding consideration in early year application is the necessity of avoiding application of manure when the soil is saturated and runoff will occur causing a discharge of organics, nutrients, and fecal coliforms to surface or groundwater which is prohibited under Oregon law. The basis for the earliest date in the year when manure can be applied is when evapotranspiration(ET) is equal to or exceeds precipitation.  This would apply to regions of the state where precipitation exceeds evaporation.  In arid regions, the storage period would usually be based on spanning periods of frozen ground and/or snow, and periods of flooding.





Unfortunately, the coincidence of similar soil conditions required for mineralization of nutrients and plant growth is unfavorable for manure applications in late summer or early fall when soil conditions for plant growth still exist but crop growth has either slowed or stopped.  Nutrients mineralized at this time of year and not used by the crop are available for loss in leaching and runoff.  For this reason, manure should not be applied after 3/4 of the crop's annual ET has accrued.





Overriding conditions in determining storage period are seasonal flooding, frozen ground and snow.  The storage period must begin prior to and end after seasonal flooding conditions are anticipated in application area.  The storage period must also begin prior to and end after frozen and snow covered ground  conditions are anticipated in application areas with a ground slope greater than 5% and where a buffer strip of more 50 feet cannot be maintained next to open water courses.  No adjustments should be made to the storage period if adjustments would require application of animal waste when these conditions are anticipated.











(3) Variables





-Level of management


The level of management is a variable of paramount importance in its impacts on the storage period needed for an AWMS.  A mismanaged AWMS of the best design possible can result in significant environmental degradation.  On the other hand, excellent management can partially compensate for inadequate AWMS facilities.  However, it must be recognized that "There is a storage period for every AWMS that is too short even for the best manager to operate without environmental degradation." (Roy E. Bright, circa 1980)





Unfortunately, the level of management is, perhaps, the most difficult to assess of all the variables affecting the storage period. The management level factor(Fm) is based on shortening the basic storage period for a AWMS with a high level of management and not adjusting the basic storage period for a AWMS with a low level of management.





-Soils


A variety of soil and site conditions have an effect on the consequences from the land application of wastes.  The soils adjustment factor(Fs) is based on the availability of soils that minimize the risk to the environment based on the hydrologic soil group and consistency of the waste.  For an adjustment to the basic storage period to be considered based on the soils in the application area, the following soil and site conditions should exist:





 1.  An average water holding capacity in the profile greater than 3 inches.


 2.  A cation exchange capacity greater than 5 meq/100 g of soil.


 3.  Thin layer/cemented pan at a depth greater than 20 inches, if present.


 4.  A depth to high water table greater than 2 feet.


 5.  A permeability greater than 0.06 but less than 6 inches/hour.


 6.  Cobbles less than 35% by weight in the surface layer.


 7.  Stones and boulders less than 15% by weight in the surface layer.


 8.  A pH greater than 5.0.


 9.  An Sodium Adsorption Ratio less than a 13.


10. Land slope less than 15%.





-Location of fields


The location of fields to be used for land application of animal waste is an important factor in determining the storage period.  If the fields are subject to flooding from adjacent water bodies, the storage period must extend from a fall date prior to and a spring date past the threat of flooding. If fields are located in close proximity to water bodies or ground water sources for drinking water, and/or have areas of concentrated flow, the amount of application area available is reduced to areas within the field which are buffered from these water bodies. If fields are tile drained they are not to be considered as a buffered area due to the potential for short-circuiting through macropores, suck holes, etc.  The location adjustment factor(Fl) to the storage period is based on the amount of land available that is buffered from water bodies, ground water sources, and areas of concentrated flow. Buffered application areas are not tile drained, have a 0 to 5 percent chance of flooding and have a depth to high water tables greater than 3 feet.  They are also greater than 50 feet from water bodies, ground water sources(wells) and areas of concentrated flow.





-Nutrient loading


The amount of nutrients produced from the operation may not always provide the total annual nutrient requirement of the crops grown.  For those operations where the nutrients produced do not meet the requirements of the crops grown it is likely that there will be areas where the nutrient concentrations are below normal levels within the crop root zone.  For the case where nutrient levels are below normal levels as indicated by soil tests and the area is buffered, some nutrients could be applied to these areas during late fall and early winter and not cause  degradation to ground and surface waters.  The nutrient loading factor(Fn) allows adjustment to the basic storage period based on nutrient levels in the soil profile being below normal levels and a buffered application area.





-Method of application


Early year manure applications by injection or immediate incorporation minimizes the risk of losses of organics, nutrients, and coliforms in runoff as compared to surface application.  As such, use of these methods instead of surface application without incorporation for early year application may reduce storage period required.  However, since these methods of application minimize nitrogen volatilization losses, their use in late summer and early fall applications may result in greater nitrate leaching losses than by surface application.  The application method factor(Fa) allows for reducing the basic storage period when injection or immediate incorporation are used for late winter or early spring animal waste applications.








�(4) Procedure to determine storage period





1. Determine the basic storage period (SPb)-





a.  Determine the last day(L) for the month of the year when the ET exceeds 3/4 of annual ET. 





b.  Determine first day(E) for the month of the year when ET >= precipitation(Ppt).





SPb = 365 - (L - E)





2. Determine adjustment factor for level of management(Fm)-





Indicators of a high level of management-


a.  The operator utilizes an up-to-date waste management system plan.


b.  Soil fertility testing is performed annually.


c.  Manure in storage is tested for nutrient concentrations.


d.  Records of  time, rate, and location of manure applications are maintained.


e.  Manure application equipment is calibrated for nutrient applications.


f.  Irrigation water management techniques are practiced.


g.  Crop nutrient uptake is maximized with appropriate agronomic treatments such as residue management, conservation crop rotation, crop variety selection, prescribed grazing, and pest management.


h.  Proper operation and maintenance is planned.





Indicators of a medium level of management-


a.  The operator utilizes an up-to-date waste management system plan.


b.  Manure application equipment is calibrated for nutrient applications.


c.  Maintains adequate soil moisture for crop growth.


d.  Agronomic treatments which would maximize crop nutrient uptake are not fully utilized.


e. Proper operation and maintenance is planned.
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Indicators of a low level of management-


a.  The operator does not utilize a waste management system plan.
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b.  Proper operation and maintenance may not be performed.








3.  Determine adjustment factor for availability of soils for land application (Fs).





Soils Factor (Fs)�
�
�
Consistency of Waste�
�
HSG�
Liquid�
Slurry�
Semi-Solid�
Solid�
�
A�
1.00�
0.95�
0.90�
0.80�
�
B�
0.80�
0.75�
0.70�
0.60�
�
C�
0.90�
0.85�
0.80�
0.70�
�
D�
1.00�
1.00�
0.95�
0.85�
�









4.  Determine adjustment factor for availability of land application area buffered from water bodies and free of concentrated flow areas (Fl).  Buffered application areas are not tile drained, have a 0 to 5 percent chance of flooding and have a depth to high water tables greater than 3 feet.  They are also greater than 50 feet from water bodies, ground water sources(wells) and areas of concentrated flow.








5.  Determine adjustment factor for nutrient loading (Fn)-





In order for the Nutrient Loading Factor, Fn to be less than 1, the Location Factor, Fl must be 0.95 or less and nutrient levels in the soil profile must be less than normal.





The percent of annual nutrient requirement(%ANR) is determined by taking the total nutrients applied(TNA) annually and dividing it by the total nutrient requirements(TNR) of all of the crops grown.


		


		%ANR =  TNA   X 100%


	   		   TNR








�
6.  Determine adjustment factor for method of land application (Fa)-
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Method 1 - Solid manure Surface applied, no incorporation


Method 2 - Liquid manure Surface applied, no incorporation


Method 3 - Injection or immediate incorporation
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�7.  Compute adjusted storage period (ASP)-





ASP = SPb X Fm X Fs X Fl X Fn X Fa





Compute adjusted earliest Calendar Day for application (Ea)-





		Ea = ASP - (365 - L)





8.  Check adjusted storage period to ensure it spans seasonal periods of flooding.  Also check to ensure the adjusted storage period spans frozen ground and snow conditions where the application area slope is greater than 5% and a buffer strip of 50 feet or more cannot be maintained between the application area and open water courses.





Determine the Calendar Day (Lf) when seasonal frozen ground, snow or flooded conditions are first anticipated for the application area.


If Lf comes before  L then Lsp =  Lf. 


If Lf comes after  L or there is no seasonal frozen ground, snow or flooding then Lsp =  L.





Determine the Calendar Day(Ef) when frozen ground, snow or flooded conditions are no longer anticipated for the application area. 


If Ef comes after Ea then Esp =  Ef.


If Ef comes before Ea or there is no seasonal frozen ground, snow or flooding then Esp =  Ea.





Compute Storage Period(SP)-





	SP = 365 - (Lsp - Esp)








�
EXAMPLES OF STORAGE PERIOD DETERMINATION





Example 1-


Location: Northern Oregon Coast





Given:





1.  Operator is a high level manager.


2.  Manure is handled as a slurry and as solids.  Manure is surface applied to 100 acres of pasture without incorporation.


3.  The application area has 75% HSG-B soils and 25% HSG-C soils. 


4.  50 acres of the application area is buffered.


5.  The nutrient management plan indicates that Nitrogen is the nutrient of concern and the application area utilizes 30,000 pounds of nitrogen annually.  The manure is estimated to supply 20,000 pounds of nitrogen annually. 


6.  No seasonal frozen ground, snow or flooding conditions occur in the application area.





Solution:


See page OR-10-26(8) for solution worksheets for Example 1.





�


Example 2 -


Location: Willamette Valley, Oregon





Given:





1.  Operator is a medium level manager.


2.  Manure is handled as a liquid and as a solid. Liquids and solids are surface applied to 150 acres of corn silage.


3.  The application area has 50% HSG-B and 50% HSG-C soils.


4.  75 acres of the application area is buffered.


5.  The nutrient management plan indicates that Nitrogen is the nutrient of concern and the application area utilizes 30,000 pounds of nitrogen annually.  The manure is estimated to supply 30,000 pounds of nitrogen annually.


6.  Seasonal flooding occurs from December 1st to February 1st in the application area.








Solution:


See page OR-10-26(13) for solution worksheets for Example 2.








�Example 3-


Location: Nyssa, Oregon





Given:





1.  Operator is a medium level manager.


2.  Manure is handled as a solid and is surface applied to 225 acres of alfalfa.


3.  The application area has 100% HSG-B soils.


4.  225 acres of the application area is buffered.


5.  The nutrient management plan indicates that Nitrogen is the nutrient of concern and the application area utilizes 45,000 pounds of nitrogen annually.  The manure is estimated to supply 45,000 pounds of nitrogen annually.


6.  Seasonal frozen ground conditions exist from December 1st to February 1st in the application area.  








Solution:


See page OR-10-26(18) for solution worksheets for Example 3.
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