
Figure 1. North Fork of Ninnescah River near Pretty Prairie, 
Kan., The Ninnescah River is the main feeder of Cheney Lake.
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Watershed Description
Cheney Lake watershed is a 663,000-acre watershed located 

on the North Fork Ninnescah River and associated streams in 
five south-central Kansas counties. The city of Wichita, Kan. 
gets 60 to 70 percent of its daily water supply from Cheney Lake. 

There has been extensive surface water monitoring within 
the watershed, including detailed stream flow monitoring at 
various locations. The monitoring has shown that the long-term 
average stream water quality goal for total phosphorus has been 
consistently exceeded. 

Algal blooms in Cheney Lake, caused by excessive phos-
phorus concentrations, have occurred during the summer 
months. These blooms cause taste and odor problems in 
drinking water withdrawn from the lake by the city of Wichita. 
Historical water quality data indi-
cate that sedimentation is another 
major problem in the lake. 

A task force representing 
stakeholders was formed in 1992 to 
study and develop a plan to identify 
and control potential sources 
of pollution in the watershed. 
Implementation of the plan began 
in 1994 under the leadership of 
the Reno County Conservation 
District and Cheney Lake Water-
shed, Inc., a group consisting of 
local citizens. Implementation of 
conservation practices to mitigate 
the impacts of agricultural pollution 
and sedimentation has occurred 
throughout the watershed. 

Land use in the watershed is predominantly agricultural 
(more than 98 percent) and consists mainly of pasture and 
cropland. Crops are currently produced on 55 percent of the 
land area and include corn, grain sorghum, soybeans, and wheat. 
Livestock in the watershed include cattle and hogs. There are 
approximately 1,000 farms in the watershed. 

Conservation Practices To Address Water Quality 
Concerns

The U.S. Geological Survey reported that agricultural 
activities accounted for 65 percent of the phosphorus transported 
to Cheney Lake. It was estimated that from 1965 to 1998, 8.4 

million pounds of phosphorus were transported to Cheney Lake. 
The USGS suggested the best strategy for reducing phosphorus 
transport to the lake might involve a combination of approaches 
such as reducing phosphorus fertilizer application and making 
changes in land use, land management, and agricultural 
practices. Implementing these practices has been accomplished 
through cost-share programs and voluntary participation by 
landowners.

The Cheney Lake Watershed has received national attention 
as an example of how voluntary implementation of conserva-
tion practices can be successful. A significant achievement of 
the Cheney Lake watershed is the partnership of rural/urban 
stakeholders. Because the city of Wichita recognized the value of 
correcting pollution problems before water entered the lake, the 

city agreed to provide partial 
reimbursement to farmers 
for implementing structural 
practices and incentives for 
improved management. 

The majority of practices 
implemented in the watershed 
have been eligible for federal 
(Natural Resource Conserva-
tion Service or Environmental 
Protection Agency 319) or 
state (Kansas State Conserva-
tion Commission) cost-share 
or incentive programs that 
typically have a cost-share rate 
of 50 to 70 percent. The city 
of Wichita agreed to pay all or 

most of the remainder of the farmer’s costs (typically 30 to 40 
percent). This greatly increased the implementation of practices 
within the watershed. 

Since 1994, more than 1,400 cost-share and incentive 
payment contracts have been voluntarily implemented within the 
watershed. These practices have been targeted toward agricul-
tural practices, such as, cover crops, filter strips, riparian buffers, 
crop rotations, management intensive grazing systems, strip 
cropping, no-till planting techniques, waterways, and terraces. 
Seventeen percent of the land in the watershed has been enrolled 
in USDA’s Conservation Reserve Program and planted to 
permanent vegetation. Wichita funding also provides incentives 
to plant and maintain permanent vegetation on sensitive acres.



Daniel Devlin, Director, Kansas 
Center for Agricultural Resources 

and the Environment
Kyle Douglas-Mankin, Professor,Water 

Quality and Environmental 
Engineer, Department of Biological 

and Agricultural Engineering
Theresa Selfa, Assistant 

Professor,Formerly, Department of 
Sociology, Anthropology, and Social Work

Nathan Nelson, Agronomist, Soil 
Fertility and Nutrient Management, 

Department of Agronomy
Philip Barnes, Water Quality 

Engineer, Department of Biological 
and Agricultural Engineering

Howard Miller, Cheney 
Lake Watershed Inc.

Lisa French,  
Cheney Lake Watershed Inc.
Lyle Frees, USDA Natural 

Resources Conservation Service
Michael Langemeier, Agricultural 

Economist, Department of 
Agricultural Economics

This project is funded by the USDA-CSREES Integrated Grant Program Conser-
vation Effects Assessment Projects (CEAP) project number 2006-51130-30707.

Evaluating the Results
To evaluate the effectiveness of conservation practices in 

the Cheney Lake Watershed, Kansas State University and the 
Cheney Lake Watershed, Inc. conducted a series of studies using 
a combination of data sources from field monitoring, computer 
modeling, producer interviews, and historical data coupled with 
statistical, spatial, economic, and social analysis to answer the 
following several questions:

1. Determine the history (1993-present) of conservation 
practice implementation in Cheney Lake Watershed by 
practice and location.

2. Using computer modeling techniques, compare current 
soil erosion rates to soil erosion rates occurring before 
1993. 

3. Determine the effects of current conservation practices 
on water quality trends in Cheney Lake Watershed.

4. Establish a surface water monitoring system in the 
watershed to compare current water quality conditions 
with water quality conditions in the 1990s. Trends in 
water quality will be compared to conservation practice 
implementation trends.

5. Develop a rain-gauge system to determine rainfall 
variation within Cheney Lake Watershed.

6. Determine the best locations within the watershed for 
installing future conservation practices. 

7. Identify the social factors that have influenced 
conservation practice adoption and maintenance in the 
watershed.

8. Evaluate the economic impact of conservation prac-
tices. Net return for production systems with and 
without conservation practice implementation will 
be computed at the farm scale. These results will 
be analyzed to examine the trade-offs in net return 
per acre, variability in net return per acre, and water 
quality for different conservation practice implementa-
tion scenarios.
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