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The main cause of water quality impairment in the Unites Stated is due to Non-Point Source (NPS) 
pollution caused by human activities like agriculture and urbanization.  An example is the Fort 
Cobb Watershed which has limited capability due to soil erosion and phosphorus load. Soil and 
water conservation practices can be used to mitigate soil erosion, nitrogen and phosphorus inflow 
from agricultural lands. Some conservation practices have been implemented in the Fort Cobb 
Reservoir watershed but their cost effectiveness had not yet been assessed. 

The objective of this study is to determine the most cost effective selection and location of Best 
Management Practices (BMPs) on farmland to reduce soil erosion and the delivery of sediment and 
phosphorus to the reservoir.  Detailed conservation practices were simulated with the SWAT (Soil 
and Water Assessment Tool) to determine yields, erosion, and phosphorus loss for each practice by 
each HRU (a soil type-land use unit) and location in the watershed. Linear Programming was used 
to determine the cost minimizing choice of BMP(s) for each HRU (hydrologic response unit) that 
meets sediment and phosphorus targets for the watershed.

Of the conservation practices simulated, conservation tillage plus contour farming (66%), 
conservation tillage plus strip cropping (83%)  and conservation tillage plus parallel terracing 
(95%) are the most effective in reducing sediment loads as compared to the baseline (conservation 
tillage only). The results of the linear programming maximization of net profit indicate that a 
combination of management practices is the best option for reducing soil erosion while maintaining 
a substantial income for the farmers.
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