GUIDE FOR DETERMINING AGRONOMIC RATES

FOR THE USE OF

RECLAIMED DOMESTIC WASTEWATER


GUIDANCE CRITERIA

This guidance is intended for applicators who will be applying reclaimed domestic wastewater at an agronomic rate.  
A.
INTRODUCTION

The Division has provided an opportunity for entities to discharge to land application sites at an “Agronomic Rate”.  The Division is interested in allowing a wastewater treatment system an opportunity to discharge treated effluent at a land application site at a rate that is sufficient to satisfy the consumptive use of the individual plants grown at the site.   The term “agronomic rate” refers to a specific rate of effluent applied that provides the precise amount of water and nutrient loading, which selected grasses/crops require without having any excess water or nutrient percolate beyond the root zone.  Hence, any application of the effluent beyond what the plants require results in effluent seeping below the root zone and eventually into the ground water at depth. Obviously, once the Division approves an effluent to be applied at an agronomic rate, any application beyond the agronomic rate is not allowed.

B.
SUGGESTED BEST MANAGEMENT PRACTICES 

The most direct method to assist the operator to accomplish an “agronomic rate” is to:

(1)  Know the amount of water and nutrients required by the grasses;

(2)  Determine the soil moisture and any residual nutrient loading in the soil plus the nutrient value of the effluent;

(3)  Record the soil moisture, the soil’s residual nutrient loading and the nutrient value of the effluent;

(4)  Apply the difference between what is needed and what is available in the soil. 

NUTRIENT LOADING

The operator is required to determine the Nutrient Loading as part of the best management practice for “Agronomic Rate”.  Nutrient Loading is the amount of effluent that can be applied to meet the nitrogen needs of the grasses, etc.  This is derived by determining the amount of nitrogen required by the grasses, etc., subtracting the amount of nitrogen in the soil at the time of application, and then calculating how much effluent is needed to supply the difference.

The operator is required to determine the amount of nitrogen already in the soil prior to the beginning of the irrigation season.  As an example, let’s say that the month of March is selected to assess residual soil nitrogen loading.  March was “selected” in order to allow time for the sample to return from the soil laboratory (allow one to four weeks, depending on the laboratory, for soil analysis results to be returned.  For the sake of discussion, let’s assume that the residual soil nitrogen (N) loading is determined as 60 pounds of N per Acre. In addition, for the sake of this example, let us assume that the amount of grass harvested per acre is 2.5 tons at the land application site.  The nitrogen (N) content of the grasses is estimated as 2%, which is obtained from CSU Extension Bulletin 586A.  The result of 2.5 tons per acre times 2% results in 100 pounds N per acre that is expected to be removed by the grasses.  The difference between 100 lbs/acre and 60 lbs/acre is 40 pounds per acre, which is the maximum amount that may be applied.

Next, the operator determines the Nitrogen concentration found in the effluent.  From lab reports, find how much total nitrogen is in the effluent.  Total nitrogen includes both organic and inorganic (ammonium and nitrate) nitrogen forms.  For the purpose of calculating the agronomic rate for grasses, we assume that all of the organic and inorganic N will be available to the grasses in the year that the effluent is applied.  Use the total nitrogen concentration to determine the amount of nitrogen, in pounds per acre, contained in the stored effluent.  For the sake of this example, lets assume that the concentration for nitrogen is 25 mg/l.  Lets say that the volume of fluid in the storage pond is, approximately, 252,747 cubic feet.  The assumption is that the total area of the irrigation sites is 13.59 acres.  Dividing the area into the volume results in the depth of water that would cover the 13.59 acres.  That depth is 0.42 feet.  The number of gallons that it would take to cover an acre of land to the depth 0.42 feet is 139,123 gallons.  The amount of nitrogen per acre for this amount of volume is approximately 29.03 lbs./acre, when the Nitrogen concentration is 25 mg/l.  In conclusion, the examples above show the application of 29 lbs. per acre of N is 11 lbs./ac below the agronomic rate for the grasses (40 lbs./ac minus 29 lbs./ac).  

IRRIGATION WATER LOADING

 “Agronomic Rate” also means that “Irrigation Water Loading” is to be determined.  The “Irrigation Water Loading” includes the precise amount of moisture that the plant needs. Hence, the “Irrigation-Water Loading” also needs to be determined for each land application area prior to irrigation.  Soil moisture samples are to be determined prior to irrigation. 

The procedure to determine the water balance for the irrigation site is as follows:

Water Content (Today inches) = 
Water Content (Yesterday inches) +Irrigation Depth since yesterday (inches) +Rain since Yesterday (inches) – Actual Evapotranspiration (inches) – Deep Percolation (inches).

Water balance cannot begin until the soil water content in the root zone is known.  “Water Content (yesterday)” can represent any date within the current growing season prior to ”today”.  

“Irrigation Depth” is calculated from the application rate of the irrigation system and the duration of the application.  The depth of irrigation water is also determined by dividing the total net amount applied by the area of application.  Convert the result to inches.  

Rain amount in inches is determined by a rain gauge located at the land application site.  If the depth of irrigation or rain exceeds the depth of water depleted from the root zone, the difference is considered “Deep Percolation” or water that drained below the root zone and is not available for the grasses.  

The Actual Evapotranspiration (AET) is measured by the daily withdrawal in the equation:  AET =Etr X Crop Coefficient X Dryness Coefficient.  Daily ET rates are computed and published by Cooperative Extension Agents or Natural Resources Conservation Service (NRCS) personnel as Etr values or AET values for specific crops.  Valid local evapotranspiration are to be utilized.  It is suggested that an internet site like CoAgMet.com (http://ccc.atmoscolostate.edu/~coag/) be utilized, if one of the CoAgMet stations provides climatic data that is representative of you application site.  Be aware that the microclimate for your application site may provide unique evapotranspiration conditions, such that an on-site AET system is necessary.  If AET values are published, the crop coefficients were already considered for the particular crop.  This procedure is available on several computer programs.  One such program, called “SCHED”, was developed by the ARS irrigation group and is available from the agricultural and chemical engineering department at Colorado State University.
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