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










• 
• 
• 



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
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

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





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













 






 









 



















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


 































 

















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






 









 











 






























 5


Water surface profiles are computed from one cross section to the next by solving the 
energy equation with an iterative procedure called the standard step method as follows: 

eh
g

Va
YZ

g

Va
YZ +++=++

22

2

11
11

2

22
22  (1) 

Where: 21,ZZ  =elevation of the main channel inverts 

 21,YY  =depth of water at cross sections 

 21,VV  =average velocities (total discharge/ total flow area) 

 21,aa  = velocity weighting coefficients 

 g = gravitational acceleration 

 eh  = energy head loss 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The energy head loss eh between two cross sections is comprised of friction losses and 

contraction or expansion losses. The equation can be written as follows: 

(2) 
Where: 
L  = discharge weighted reach length 

fS = representative friction slope for reach between two sections 

C  = expansion or contraction loss coefficient 

 Fig2. Representation of terms in the energy equation 
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The distance weighted reach length, L is calculated as: 

(3) 
Where: 

robchlob LLL ,, =  cross section reach lengths specified for flow in the left overbank, main channel, 

and right overbank, respectively 

robchlob QQQ ++ = arithmetic average of the flows between section for the left overbank, main 

channel, and right overbank, respectively. 








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





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 
 








 







 





    
  

    
  0.94 3.65 8.91 
    





    
  

    
    
    





    
  

    
  103.8 182.90 9 
    



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

    
  

    
    
    



    
  

    
    
    



    
  

    
    
    



    
  

    
  1.85 8.78 6 
    




    
  

    
    
    



    
  

    
    
    

 
 
 
 



 9

 


    
  

    
    
 6   



   




   

Outfall 10 is the point of comparison between pre- and post-development (located 
downstream of the creek). 
 
 



 



 

 






 



 
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