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 The Cheney Lake Watershed 
◦  989 square miles That drain into Cheney Lake reservoir.  
◦ Source of municipal and recreation water for the city of 

Wichita.  
◦ Sediment load from watershed negatively impacting water 

quality and causing accelerated aggradation of reservoir. 
◦ 1994 selected as a special emphasis watershed for the 

Conservation Effects and Assessment Project (CEAP).   
◦ 1996 USGS installed 5 sediment load samplers on various 

stream in the watershed 
◦ These gages have been continuously collecting annual 

suspended load measurements for the watershed since 
installation. 
 





 The purpose of the CEAP is to evaluate the 
effectiveness of applied conservation 
practices from the various Farm bill/NRCS 
programs 
◦ CRP 
◦ EQUIP 
◦ WRP 
◦ WHIP 

 Part of the CEAP process is to use models to 
evaluate the effects  of conservation practices 
on surface runoff and erosion. AnnAGNPS  is 
being used on this project. 



 Annualized Agricultural Non-Point Source 
model (AnnAGNPS) 
◦ is a continuous-simulation, multi-event 

modification of AGNPS  



Accounts for all sources of 
erosion that contribute to the 
suspended load including 
upland sheet and rill, 
concentrated flow, gullies and 
Stream bank. 



 To calibrate the model the portion that come 
from each source needs to be known. 

 Stream sediment is divided into the following 
◦ Wash load 
◦ Stream bed load 
◦ Suspend load 

 
 
 
 

 Need to determine portion of suspend load 
that comes from streambanks 



 Objectives 
◦ Parse out the suspend sediment contribution (i.e. 

Ag and streambank) 
 Characterize streambank erosion from both perennial 

and intermittent seasonal streams 
 Field assessment of key selected areas 
 Use orthophotography to assess areas not field 

inventoried 
◦ Develop regional streambank lateral recession curves 
◦ Provide conservation planning resources for developing 

priorities and treatment measures for streambank 
erosion 
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 Major Stream Course streambank conditions were 
delineated into four categories 
◦ Severe, moderate, slight, negligible (later extreme was 

added) 
 186 miles of stream above the 5 gauging stations 
 41 miles (22%) were directly measured in the field 

and evaluated for  
 length  
 height  
 annual recession rate  
 textural classification 
 Schumm Channel Evolutionary Stage 
 geomorphic stream type 



 Areas not direct field measured were 
evaluated using the ARCGIS 
orthophotography (2006) 
◦ While helpful, direct field measure was of more use 
◦ Most of the areas were later ground truth and it was 

determined that majority of the remaining area was 
rated negligible to slight 

 All Streambanks were assigned an erosion 
Characterization and condition class 





 



 Further subsample of the condition classes 
was selected for lateral recession 
measurement using bank pins 
 











Measurement of bank 
profiles. 
Real-time validation of bank 
loss (recession).  Validation! 
and Calibration! 
 
Add representative 
streambank distance on 
profile and toe to 
bankheight to derive 
volume. If representation is 
in question, add more bank 
profiles! 

Typically three per near-
bank 

Wildland Hydrology, 2003 





 Streambank erosion pin measurements and 
bank profile form and measurement. 

 Morphometry of dimension (cross-sections, 
long profile, and pattern. 

 Particle size distribution- bed and banks 
 Bank Erodibility Hazard Index rating/scoring 
 Bank erosion pins reset annually for 5 years 
 Shear plain length assigned to pin set 
 Floodplain connectivity – bank height ratios 
 Mechanism of failure, Geom. Classification, 

transition state and Schumm CEM stage 
 
 
 





 



 



 



 



 Thanks 
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