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Introduction

At present, non-point source pollution is considered to be the biggest threat to the sustainable
development of agriculture and to both surface and underground drinking water sources.
agricultural activity is considered to be one of the main causes for the surface water pollution.
Pollution caused by the fertilizer use has become a serious issue. With the increasing demand of
food, the use of fertilizer is increasing for higher crop yield to cope with this demand.

Case Study

University Agricultural Laboratory (UAL) is located at California State University Fresno (Fresno).
Specifically, the UAL is located in the City of Fresno on north-south direction between Barstow and
Sierra Ave and on the east-west direction between Cedar and Willow Ave. The total farming land is
about 760 acres. The Figure 2 shows the campus farm (i.e., UAL) and the selected crop fields. The
dairy farm is located near the northwest corner of the intersection of Barstow and Chestnut Ave.

Case Study (continued)

Heubeck et al (2014) reported that the average effluent from a dairy farm is 50 |/cow/day.
Considering this effluent and the nitrogen amount in NH4, NO3, and TKN, the monthly available
nitrogen mass has been calculated. Figure 4 shows the nitrogen mass available in a year.
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FIGURE 2. UNIVERSITY AGRICULTURAL LAB AT CSUF distance from effluent pond, land area of the crop field, crop yield, and revenue. Considering these
four criteria there can be numerous combinations. In an optimization scheme, each of these
combinations needs to be evaluated to calculate the value of an objective function. The objective
values of these combinations are compared each other and the most favorable one is selected for

the available nitrogen mass distribution. Figure 6 compares mass distribution for two criteria;

This study calculates total nitrogen available in the effluent from a dairy farm and also nitrogen
requirements for various types of crops in different life stages. A mass balance model is set up to
quantify and distribute the available mass. The mass balance model is capable of quantifying the
mass at different points of time and space. The model is applied to the University Agricultural

The crops at the UAL are broadly classified into four categories. The land area for each crop
and the centroidal distances of the crop land from the effluent pond are shown in Table 1.

TABLE 1. LAND AREA AND DISTANCE OF CROP FIELD FROM EFFLUENT POND
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Model requires some refinements including the use of actual fertilizer application, revenue, and crop
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FIGURE 3. CONCENTRATIONS OF (A) NH4,
(B) NO3, AND (C) TKN IN DAIRY EFFLUENT
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so that the optimal distribution can be calculated efficiently.
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