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Backwater Models 
 
Backwater models were prepared to estimate the channel flow associated with incipient overtopping of 
the banks of Los Molinos Creek and Champlin Slough.  The US Army Corps of Engineer’s HEC-RAS 
backwater program was used for these models. 
 
Geometric data for the Champlin Slough data were from surveyed cross-section and bridge data.  For the 
purpose of estimating channel capacity the overbank areas some of the cross-section were assumed 
ineffective for conveying flow.  Manning’s roughness coefficients of ? and ? were used to represent the 
channel and overbanks respectively.  These roughness coefficients were estimated by observation and 
comparison to similar channels identified in “Roughness Characteristics of Natural Channels”.  At some 
locations the roughness coefficients used in the model may be lower than supported by observed 
conditions but the values are generally representative of observed conditions as a whole.  Contraction 
and expansion coefficients of 0.1 and 0.3 were used to represent the natural channel.  In the vicinity of 
bridges, these coefficients were raised to 0.3 and 0.5 respectively.  All bridges were modeled using 
pressure and weir flow methods (reverts to energy method if energy grade is below the bridge soffit).  
Interpolated cross-sections were inserted where appropriate to improve the performance of the model.  
These cross-sections were checked for interpolation error.  The backwater model was run for a range of 
flows ranging from flow well contained in the channel to flow well above incipient overtopping for most 
of the channel reach.  Water surface elevation data above the overtopping flow are not accurate and were 
not relied upon because the model does not fully represent the conveyance of overbank areas.  Plotted 
flood profiles and selected cross-sections are included on the following pages along with a summary 
output table. 
 
Geometric data for the Los Molinos Creek channel were estimated from surveyed bridge deck 
elevations, bridge opening dimensions estimated in the field, and assumed deck thicknesses.  Channels 
were assumed to be near prismatic between bridges.  Manning’s roughness coefficients of ? and ? were 
used to represent the channel and overbanks respectively.  These roughness coefficients were estimated 
by observation and comparison to similar channels identified in “Roughness Characteristics of Natural 
Channels”.  At some locations the roughness coefficients used in the model may be lower than 
supported by observed conditions but the values are generally representative of observed conditions as a 
whole.  Contraction and expansion coefficients of 0.1 and 0.3 were used to represent the natural channel.  
In the vicinity of bridges, these coefficients were raised to 0.5 and 0.7 respectively.  All bridges were 
modeled using culvert routines.  Interpolated cross-sections were inserted where appropriate to improve 
the performance of the model.  The backwater model was run for a range of flows ranging from flow 
well contained in the channel to flow above incipient overtopping for most of the channel reach.  Water 
surface elevation data above the overtopping flow are not accurate and were not relied upon because the 
model does not fully represent the conveyance of overbank areas.  Plotted flood profiles and selected 
cross-sections are included on the following pages along with a summary output table. 



 



 



 



 



 



 



 



 


