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BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 6, 1994 
ALT 1, SEG 1, CHAN I (BOX @ S-MIN) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE - - - - - _ _ _ _ _ - - _ _ _ _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Culvert Span Width of 0 ening) (feet) . . . . . . . . . . . . . . . . .  28.50 
Culvert Rlse [Height of gpenln ) (feetj . . . . . . . . . . . . . . . . .  5.00 
FHWA Chart Number (8,9,10, 11.19 or 13) . . . . . . . . . . . . . . . . . .  9 
Scale Number on Chart (T e,of Culvert Entrance) IF . . . . . . . .  2 
Manning's Roughness Coef lclent (n-value) . . . . . . . . . . . . . . .  0.0130 
Entrance Loss Coefficient of Culvert Opening . . . . . . . . . . . .  0.20 
Culvert Length Lfeet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.0 
Culvert Slope ( eet per foot) 0.0023 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PROGRAM RESULTS: 
Flow Tallwater Headwater (ft) Normal Critical De th at Outlet 
Rate De th Inlet Outlet De th De th gutlet Veloclt 
(cfs) (Bt) control control (Ht) 6% 1 (ft) (fpd 

----_______________-------------------------------- -_--------------- 
BOX CULVERT ANWYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. All Rights Reserved. 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 6 1994 
ALT 1, SEG 1, C& I (BOX @ S-MAX) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Culvert Span Width of 0 ening) (feet) . . . . . . . . . . . . . . . . .  28.50 
Culvert Rlse [Height of gpenin ) (feetj . . . . . . . . . . . . . . . . .  5.00 
FHWA Chart Number (8,9,10,11,1~ or 13 ) . . . . . . . . . . . . . . . . . .  9 
Scale Number on Chart (T e-of Culvert Entrance) . . . . . . . .  P 2 
Manning's Roughness,Coef lclent (n-value) . . . . . . . . . . . . . . .  0.0130 
Entrance Loss Coefflclent of Culvert Opening . . . . . . . . . . . .  0.20 
Culvert Length {feet) 100.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Culvert Slope ( eet per foot) 0.0078 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PROGRAM RESULTS: 
Flow Tailwater Headwater (ft) 
Rate De th Inlet Outlet 
(cfs) (Bt) control Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Normal 
De th 
(Bt 1 

De th at Outlet 
gutlet ~ e l o c ~ t  

(ft) (fpsV 

----_____-_________------------------------------------------------- 
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986 
Dodson & Assoclates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. All Rights Reserved. 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 4, 1994 
ALT 1, SEG 2, CHAN I (BOX @ S-NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Culvert  Span (Width o f  Opening) ( fee t )  .................. 
Culvert Rise (Height o f  Opening) ( fee t )  ................. 
FHWA Chart Number (8,9,10,11,12 o r  13). ................. 
Scale Number on Chart (Type o f  Culvert  Entrance). ....... 
Manning's Roughness Coef f ic ient  (n-value) ............... 
Entrance Loss Coef f ic ient  o f .Cu lve r t  Opening ............ 
Culvert Length (feet)... ................................ 
Culvert Slope ( fee t  per foo t )  ........................... 

VALUE 

PROGRAM RESULTS: 
Flow Tai lwater Headwater ( f t )  Normal C r i t i c a l  Depth a t  Out le t  
Rate Depth I n l e t  Out le t  Depth Depth Out le t  Veloc i ty  

(c fs)  ( f t )  Control Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1296.0 2.00 14.11 13.61 
1296.0 3.00 14.11 13.61 
1296.0 4.00 14.11 13.61 5.00 5.00 5.00 20.00 
1296.0 5.00 14.11 13.61 5.00 5.00 5.00 20.00 
1296.0 6.00 14.11 14.61 5.00 5.00 5.00 20.00 

.................................................................... .................................................................... 
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version I .6 Copyright (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 4, 1994 
ALT 1, SEG 2, CHAN I (BOX @ S - M I N I  

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Culvert Span (Width of Opening) ( feet)  .................. 12.96 
Culvert Rise (Height of Opening) ( feet)  ................. 5.00 
FHWA Chart Number (8,9,10,11,12 or 131.. ................ 9 
Scale Number on Chart (Type of Culvert Entrance) ........ 2 
Manning's Roughness Coeff icient (n-value) ............... 0.0130 
Entrance Loss Coeff icient of Culvert Opening ............ 0.20 
Culvert Length ( feet)  ................................... 100.0 
Culvert Slope ( feet  per foot) ........................... 0.0010 re,,, 

PROGRAM RESULTS: 
Flow Tailwater Headwater ( f t )  Normal C r i t i ca l  Depth a t  Outlet 
Rate Depth I n l e t  Outtet Depth Depth Outlet Velocity 

(cfs) ( f t )  Control Control ( f t)  ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1296.0 2.00 14.11 13.74 &? 
1296.0 3.00 14.11 13.74 5.00 5.00 5.00 20.00 
1296.0 4.00 14.11 13.74 5.00 5.00 5.00 20.00 
1296.0 5.00 14.11 13.74 5.00 5.00 5.00 20.00 
1296.0 6.00 14.11 14.74 5.00 5.00 5.00 20.00 

.................................................................... .................................................................... 
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. ALL Rights Reserved. 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 6 1994 
ALT 1, SEG C& I (BOX @ S-MAX) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Culvert Span Width of 0 ening) (feet) 28.50 . . . . . . . . . . . . . . . . . .  
Culvert Rlse [Height of gpenin ) (feet) . . . . . . . . . . . . . . . . .  5.00 
FHWA Chart Number (8,9,10,11,1% or 13 1 . . . . . . . . . . . . . . . . . .  9 
Scale Number on Chart (T e,of Culvert Entrance) F ... . . . . .  2 
Manning's Ro~ghness~Coef lclent (n-value) 0.0130 . . . . . . . . . . . . . . .  
Entrance Loss Coefflclent of Culvert Opening . . . . . . . . . . . .  0.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culvert Length {feet) 100.0 
Culvert Slope ( eet per foot) . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0041 
-___________--____------------------------------------------- 2 ~ 7 - ~ / 4 x )  
............................................................. d'====== 
PROGRAM RESULTS: 

Flow Tailwater Headwater (ft) Normal Critical De th at OutTet 
Rate De th Inlet Outlet De th De th gutlet Veloclt 
(cf S) (Bt) control control (Bt) (Bt ) (ft) (fpJ 

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. All Rights Reserved. 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Culvert Span Width of 0 ening) (feet) . . . . . . . . . . . . . . . . . .  8 40.10 
Culvert Rlse Height of penln ) (feet) . . . . . . . . . . . . . . . . .  5.00 
FHWA Chart Number (8,9,10,11,1~ or 13) . . . . . . . . . . . . . . . . . .  9 
Scale Number on Chart (T e.of Culvert Entrance) ?? ... . . . . .  2 
Manning's Ro~ghness~Coef lclent (n-value) . . . . . . . . . . . . . . .  0.0130 
Entrance Loss Coefflclent of Culvert Opening . . . . . . . . . . . .  0.20 
Culvert Length ifeet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100.0 
Culvert Slope ( eet per foot) . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.0010 
- - -_______-________----- - - - - - - - - - - - - - - - - - - -  #Y/cr ......................... --__________-______--------------------------_---------------------- 

PROGRAM RESULTS: 
Flow Tailwater Headwater (ft) Normal 
Rate De th Inlet Outlet De th 
(cf S) (Qt) Control control (ft) 

Critical De th at Outlet 
De th gutlet Veloclt 
(ft) (ft) (fpsY 

- -_________________--------- - - - - - - - - - - - - -  - -____-____________- - - - - - - -  ___-_______________------------------------------------------------- 
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Co yright (c) 1986 
Dodson & Associates. Inc.. 7015 W. Tidwell, #107. &uston, TX 77092 
(713) 895-8322. All Rights Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 1994 
ALT 1, SEG 4, CHAN B (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet er . . . . . . . . . . . . . . . . . . . . . . .  B 1132.0 
Channel Bottom Slope ( eet per 0.0021 
Mannln ' s Rou hness Coef f lclent 0.0360 
~hanne? Side 810pe - Left Side 3.00 
Channel Slde Slo e - Rlght Slde 3.00 
Channel Bottom 8 d t h  (feet). . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.7 

PROGRAM RESULTS: 
DESCRIPTION ' VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.00 . . . . . . . . . . . . . . . . . . . . . . . . .  Flow Velocity feet per second) I . . . . . . . . . . . . . . . . . . . .  4.75 
Froude Number Flow 1s Sub-Critical) 0.412 
Veloclt Head feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.35 
Energy gead (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.35 
Cross-Sectional Area of Flow (square feet) 238.29 . . . . . . . . . . . . . .  
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57.71 

TRAPEZOIDAL C V E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. , Tidwell 4107, Houston, TX 77092 
(713) 895-8322. A manual wlth equations & flow chart 1s available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 3 ,  1994 
ALT 1 ,  SEG 5 ,  CHAN D (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...................... Flow Rate (cubic fee t  per second). 780.0 
Channel Bottom Slope ( f e e t  per foo t )  .................... 0.0072 
Manning's Roughness Coef f i c ien t  (n-value) ............... 0.0360 
Channel Side Slope - L e f t  Side (hor izonta l /ver t fca l )  .... 0.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 3.00 
Channel Bottom Width ( fee t )  ............................. 47.7 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 2.52 
Flow Ve loc i t y  ( fee t  per second) ......................... 6.00 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.690 
Veloc i ty  Head ( fee t )  .................................... 0.56 
Energy Head ( fee t  ) ...................................... 3.08 .............. Cross-Sectional Area o f  Flow (square fee t )  129.94 
Top Width o f  Flow ( fee t )  ................................ 55.27 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f low char t  i s  avai lable. 





TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 3, 1994 
ALT 1, SEG 5, CHAN D (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second) ....................... 434.0 
Channel Bottom Slope ( fee t  per foo t )  .................... 0.0072 
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0360 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  .... 3.00 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 3.00 
Channel Bottom Width ( fee t )  ............................. 63.3 

PROGRAM RESULTS: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 
Flow Veloc i ty  ( fee t  per second) ......................... 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 
Veloc i ty  Head (feet).  ................................... 
Energy Head ( fee t )  ...................................... 
Cross-Sectional Area o f  Flow (square fee t )  .............. 
Top Width o f  Flow ( fee t )  ................................ 

VALUE - - - - - - - - - - -  
I .48 
4.35 
0.651 
0.29 
1.77 
99.86 
72.12 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f low chart i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 1994 
ALT 1, SEG 6, CHAN F (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  B 780 .0  
Channel Bottom Slope ( eet per foot) . . . . . . . . . . . . . . . . . . . .  0.0035 
Mannln 's Rou hness Coefflclent (n-value). 0.0360 
~hanne? Side 810pe - Left Side (horizontal 3 .00  
Channel Slde Slo e - Rlght Slde (horlzonta 8 3 .00  
Channel Bottom ldth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 .5  

PROGRAM RESULTS: 
DESCRIPTION VALUE _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . 3 2  
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . .  4.75 
Froude Number Flow IS Sub-critical) 0.504 
Velocit Head feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .35  
Energy zead (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 .67  
Cross-Sectional Area of Flow (square feet) 1 6 4 . 2 1  . . . . . . . . . . . . . .  
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59 .42  

-_-________________------------------------------------------------- -----_____-________------------------------------------------------- 
TRAPEZOIDAL C W E L  ANALYSIS COMPUTER,PROGRAM Version 1 . 3  (c) 1986 
Dodson & Associates, Inc., 7015 W. Tldwell fi107, Houston, TX 77092 
(713 )  895-8322 .  A manual wlth equations & flow chart is available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 1994 
ALT 1, SEG 6, CHAN F (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  434.0 
Channel Bottom Slope (Feef per foot) . . . . . . . . . . . . . . . . . . . .  0.0035 
Mannln 's Rou hness Coefflclent (n-value). 0.0360 
~hanne? Stde 810pe - Left Side (horizontal 3.00 . . .  Channel Slde Slo e - Rlght Slde (horlzonta wP 3.00 
Channel Bottom ldth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.4 

PROGRAM RESULTS: 
DESCRIPTION VALUE _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.69 
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . .  3.31 
Froude Number Flow 1s Sub-critical) 0.463 
Veloclt Head feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.17 
Energy Zead (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.86 
Cross-Sectional Area of Flow (square feet) . . . . . . . . . . . . . .  131.19 
Top Width of Flow (feet) 82.60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
--- -- 

TRAPEZOIDAL C W E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Assoclates, Inc., 7015 W. , Tidwell $107, Houston, TX 77092 
(713) 895-8322. A manual wlth equations & flow chart 1s available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 1 ,  SEG 7A CHAN F (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet  per second) ....................... 
Channel Bottom Slope ( fee t  per foo t )  .................... 
Manning's Roughness Coef f ic ient  (n-value) ............... 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 
Channel Bottom Width ( fee t )  ............................. 

VALUE 
, - - -  - - -  - - - -  

780.0 
0.0058 
0.0360 
3.00 
3.00 

28.0 

PROGRAM RESULTS: 
DESCRIPTION 

Normal Depth ( fee t )  ..................................... 
Flow Ve loc i t y  ( fee t  per second) ......................... 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 
Ve loc i t y  Head (feet).... ................................ 
Energy Head ( fee t )  ...................................... 
Cross-Sectional Area o f  Flow (square fee t )  .............. 
Top Width o f  Flow ( fee t )  ................................ 

VALUE 
. - - - - - - - - -  

3.40 
6.00 
0.646 
0.56 
3.96 

129.89 
48.40 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual wi th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4, 1994 
ALT 1 ,  SEG 7A CHAN F (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....................... Flow Rate (cubic fee t  per second) .................... Channel Bottom Slope ( fee t  per foot )  
Manning's Roughness Coef f ic ient  (n-value) ............... 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  .... 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 
Channel Bottom Width ( fee t )  ............................. 

VALUE - - - -  - - - - -  
434.0 

0.0058 
0.0360 
3.00 
3.00 

60.4 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 1-61 4 3.40 = <.O / 
Flow Ve loc i t y  ( fee t  per second) ......................... 4.12 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.592 
Veloc i t y  Head ( feet )  .................................... 0.26 
Energy Head ( fee t )  ...................................... 1.88 
Cross-Sectional Area o f  Flow (square fee t )  .............. 105.33 

................................ Top Width o f  Flow ( fee t )  70.09 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual w i th  equations & f low char t  i s  avai lable. 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 4, 1994 
ALT 1, SEG 78, CHAN I (BOX @ S-NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Culvert Span (Width o f  Opening) ( fee t )  .................. 6.16 
Culvert Rise (Height o f  Opening) ( feet)  ................. 5.00 
FHWA Chart Number (8,9,10,11,12 o r  13) .................. 9 
Scale Number on Chart (Type o f  Culvert Entrance) ........ 2 
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0130 
Entrance Loss Coef f ic ient  of  Culvert Opening ............ 0.20 
Culvert Length ( fee t )  ................................... 100.0 
Culvert Slope ( fee t  per foo t )  ........................... 0.0098 

PROGRAM RESULTS: 
Flow Tailwater Headwater ( f t)  Normal C r i t i c a l  Depth a t  Out le t  
Rate Depth I n l e t  Out le t  Depth Depth Outlet Veloc i ty  

(cfs) ( f t )  Control Control 
G--+ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
616.0 2.00 14.11 13.45 
616.0 3.00 14.11 13.45 5.00 5.00 5.00 20.00 
616.0 4.00 14.11 13.45 5.00 5.00 5.00 20.00 
616.0 5.00 14.11 13.45 5.00 5.00 5.00 20.00 
616.0 6.00 14.11 14.45 5.00 5.00 5.00 20.00 

.................................................................... .................................................................... 
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986 
Dodson & Associates, Inc., 7015 U. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

June 4, 1994 
ALT 1, SEG 78, CHAN I (BOX @ S-MIN) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Culvert Span (Width o f  Opening) ( fee t )  .................. 6.16 
Culvert Rise (Height o f  Opening) ( feet)  ................. 5.00 
FHWA Chart Number (8,9,10,11 ,I2 o r  13). ................. 9 
Scale Number on Chart (Type of  Culvert Entrance) ........ 2 
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0130 
Entrance Loss Coef f ic ient  of  Culvert Opening ............ 0.20 
Culvert Length ( fee t )  ................................... 100.0 
Culvert Slope ( fee t  per foo t )  ........................... 0.0032 

PROGRAM RESULTS: 
Flow Tai lwater Headwater ( f t )  Normal C r i t i c a l  Depth a t  
Rate Depth I n l e t  Out le t  Depth Depth Out le t  

(cfs) ( f t )  Control Control ( f t)  (f t) ( f t )  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - .  
616.0 2.00 14.11 14.11 5.00 5.00 5.00 
616.0 3.00 14.11 14.11 5.00 5.00 5.00 
616.0 4.00 14.11 14.11 5.00 5.00 5.00 
616.0 5.00 14.11 14.11 5.00 5.00 5.00 
616.0 6.00 14.11 15.11 5.00 5.00 5.00 

Out l e t  
Veloc i ty  

(fps) - - - - - - - - -  
20.00 
20.00 
20.00 
20.00 
20.00 

.................................................................... .................................................................... 
BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. ALL Rights Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 3, 1994 
ALT 1, SEG 8, CHAN B (PRO) - 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second) ....................... 616.0 
Channel Bottom Slope ( fee t  per foot).  ................... 0.0019 (*AX) S~.5,pL 
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0360 
Channel Side Slope - Le f t  Side (hor izonta l /ver t icat ) .  ... 3.00 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 3.00 
Channel Bottom Width (feet).. ........................... 16.1 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 5-00 - I . o ' C ( C C ~ P ~ ~  

FLowVelocity( feetpersecond) ......................... 
Froude Number (Flow i s  Sub-Crit ical) .................... 0.379 
Veloc i ty  Head ( fee t )  .................................... 
Energy Head ( feet)  ...................................... 
Cross-Sectional Area o f  Flow (square feet)  .............. 155.70 
Top Width o f  Flow ( fee t )  ................................ 46.13 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 U. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual with equations & f low chart i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6 1994 
ALT 1, SEG 9, c ~ N  G (GUNITE)@~M;~~: 

PROGRAM INPUT DATA: 
DESCRIPTION _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  P Channel Bottom Slope ( eet per foot) . . . . . . . . . . . . . . . . . . . .  
Mannln 's,Rou hness Coefflc+ent (n-value). l........L.... 
~hanne? Side 810pe - Left Slde (horizontal vertical .... 
Channel Slde Slo e - Rlght Slde (horlzonta /vertlca ) . . .  ............. Channel Bottom &dth (feet). 

PROGRAM RESULTS: 
DESCRIPTION 

Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  
Froude Number Flow 1s Super-critical) . . . . . . . . . . . . . . . . . .  
Veloclt Head I feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Energy gead (feet) 
Cross-Sectional Area of Flow (square feet) . . . . . . . . . . . . . .  
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VALUE - - - - - - - - - -  

VALUE - - - - - - - - - -  

___________________-__ -__ - - - - - -__ - -_ - - - - - -_ - -_ - - -_ - - -  _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - - - _ - - _ _ - _ -  - - _ _ _ _ _ _ _ _ _ _ _ _ -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ - - _ - - - - - - -  
TRAPEZOIDAL C W E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Assoclates, Inc., 7015 W. . Tidwell 4107. Houston. TX 77092 
(713) 895-8322. A manual wlth equations & fiow chart is available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4, 1994 
ALT 1, SEG 9, CHAN G (GUNITE) XmAx 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................... Flow Rate (cubic fee t  per second)... 616.0 
Channel Bottom Slope ( f e e t  per foo t )  .................... 0.0122 
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0190 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 2.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 2.00 
Channel Bottom Width ( fee t )  ............................. 2.0 

PROGRAM RESULTS: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 
Flow Ve loc i t y  ( f e e t  per second) ......................... 
Froude Number (Flow i s  Super -c r i t i ca l )  .................. 
Ve loc i t y  Head ( fee t )  .................................... 
Energy Head ( fee t )  ...................................... 

............. Cross-Sectional Area o f  Flow (square feet).  
Top Width o f  Flow ( fee t )  ................................ 

VALUE - - - - - - - -  
4.19 4 4' 

14.15 < t 3 - 4 ~ ~  
1 -638 
3.11 . 
7.30 

43.52 
18.77 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c)  1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f l ow chart i s  available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 1994 
ALT 1, SEG 9, CHAN G (GUN1TE)a 5w',w. 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  Flow Rate (cubic feet er second) B 616.0 
Channel Bottom Slope ( ee$ per foot) . . . . . . . . . . . . . . . . . . . .  0.0033 
Mannln 's,Rou hness Coefflclent (n-value). i........i.... 0.0190 
~hanne? Slde zlope - Left Side (horizontal vertical .... 2.00 
Channel Slde Slope - Rlght Slde (horlzonta /vertlca ) . . .  2.00 
Channel Bottom Wldth (feet) . . . . . . . . .  . . .  . . . .  4.0 
___-___-__________- - - - - - - - - -_ - -  _____-_________-___- - - - - - - - - - - -  

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.05 
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  I 8.66 
Froude Number Flow 1s Sub-Critical) . . . . . . . . . . . . . . . . . . . .  0.890 
Veloclt Head feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.17 
Energy Zead (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.21 
Cross-Sectional Area of Flow (square feet) . . . . . . . . . . . . . .  71.11 
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.18 

TRAPEZOIDAL C W E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. ,Tidwell k107, Hovston, ,TX 77092 
(713) 895-8322. A manual wlth equations & flow chart IS available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6 1994 
ALT 1, SEG 9, ~h G (GUNITE) &->,& 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - _ - - - - - - - _ - - - - - - - - - - - - - - _ _ - - - - - - - - - - - - - - - - - -  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  B 616.0 
Channe1,Bottom Slope ( eef per foot) . . . . . . . . . . . . . . . . . . . .  0.0033 
Mannln s,Rou hness Coefflclent (n-value). I . . . . . . . . i . . . .  0.0190 
~hanne? Side 810pe - Left Slde (horizontal vertical .... 2.00 
Channel Slde Slo e - Rlght Slde (horlzonta /vertlca ) . . .  2.00 
Channel Bottom Zdth (feet). . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.0 

PROGRAM RESULTS: 
DESCRIPTION _ - _ _ _ _ - _ _ _ _ _ - - _ _ _ _ _ - - - - - - - _ - - - _ - - - _ - - _ - - - - - - - - -  VALUE - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.47 
Flow Veloclty feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . .  8.71 
Froude Number Flow 1s Sub-critical) 0.892 
Veloclt Head feet) 1.18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Energy gead (feet) 6.65 
Cross-Sectional Area of Flow (square feet) . . . . . . . . . . . . . .  70.69 
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.86 
___________________-__ - - - - - -__ - -_ - -_ - - - - - - -_ - - -__ - -  ____________________-- -_- -_- - - - - -__-_- - -__- - - - - - - -_- - -_- -_- - -_-_- - - -  -_---_--_--_----- 
TRAPEZOIDAL CHAI$NEL ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Assocrates, Inc., 7015 W. , Tidwell $107, Hoyston, TX 77092 
(713) 895-8322. A manual wlth equations & flow chart is available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 3, '1994 
ALT 1 ,  SEG 10, CHAN J (PRO.-GRASS LINED) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet  per second) ....................... 616.0 
Channel Bottom Slope ( fee t  per foot)  .................... 0.0097 
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0360 
Channel Side Slope - Le f t  Side (hor izonta l /ver t ica l ) .  ... 2.50 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 2.66 
Channel Bottom Uidth ( feet)  ............................. 12.0 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 3.78 + ed=L"& \ Z t ) * ( W i L C  
FLOW Veloc i ty  ( fee t  per second) ......................... 7.49 c d b d e  SL;\3&. 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.816 
Veloc i ty  Head (feet).  ................................... 0.87 
Energy Head ( fee t  ) ...................................... 4.65 
Cross-Sectional Area of  Flow (square fee t )  .............. 82.29 . 
Top Width o f  Flow (feet).  ............................... 31.52 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual wi th equations & f low chart i s  available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION e.k. 

ALT I, s:~6 
PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....................... Flow Rate (cubic fee t  per second) 
Channel Bottom Slope ( fee t  per foot) .................... 
Manning's Roughness Coef f ic ient  (n-value). .............. 
Channel Side Slope - Le f t  Side (hor izonta i /ver t ica l )  .... 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 

............................. Channel Bottom Width ( fee t )  

VALUE - - - - - - - - - 
616.0 
0.0019 MA4 1 ~ 0 f i 6  
0.0190 
2.00 
2.00 
7.6 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /- 

I' QTxcLs 
Normal Depth ( fee t )  ..................................... 5.00 
F L O W  Veloc i ty  ( fee t  per second) ......................... 6-99 /~,&/ j+~- T+ ~ ' 4 ~  6 1 ' 2  ) 1 JFY m4.W 

Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.690 
Veloc i ty  Head ( fee t )  .................................... 0.76 
Energy Head ( feet)  ...................................... 5.76 
Cross-Sectional Area of  Flow (square feet)  .............. 88.07 
Top Width o f  Flow ( fee t )  ................................ 27.61 

-----------------------------------------------------------------=== ................................................................. 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual wi th equations & f low chart i s  avai lable. 



111. Normal Depth Computations for Alternative No. 2 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4, 1994 
ALT 2, SEG 1, CHAN H (ACDC) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second) ....................... 1296.0 
Channel Bottom SLope ( f e e t  per foot )  .................... 0.0078 J,HMX 
Manning's Roughness Coef f i c ien t  (n-value) ............... 0.0130 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 0.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 0.00 
Channel Bottom Width ( f e e t )  ............................. 16.5 

PROGRAM RESULTS: 
DESCRIPTION -----------------------------------------------------------. 

..................................... Normal Depth ( fee t )  
Flow Ve loc i t y  ( f e e t  per second) ......................... 
Froude Number (Flow i s  Super -c r i t i ca l )  .................. 
Ve loc i t y  Head (feet).  ................................... 
Energy Head ( f e e t )  ...................................... 

........... Cross-Sectional Area o f  Flow (square feet)... 
Top Width o f  Flow ( feet ) .  ............................... 

VALUE 
. - - - - - - - -  

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 2 ,  SEG 2 ,  CHIN E (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second) ....................... 877.0 
Channel Bottom Slope ( f e e t  per foot )  .................... 0.0023 / Y / " X  
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0360 
Channel Side Slope - L e f t  Side (hor izontaL/ver t ica l )  .... 3.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca I )  ... 3.00 

............................. Channel Bottom Width ( fee t )  57.5 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( feet ) .  3.29 / LIL*T h v u b \  .................................... 
Flow Ve loc i t y  ( f e e t  per second).. ....................... 3.96 < L q ~ r  
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.412 
Veloc i ty  Head ( fee t )  .................................... 0.24 
Energy Head ( fee t )  ...................................... 3.53 
Cross-Sectional Area o f  Flow (square feet ) .  ............. 221.50 
Top Width of Flow ( fee t )  ................................ 77.23 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual w i th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 2 ,  SEG 2 ,  CHAN E (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 

....................... Flow Rate (cubic fee t  per second) 419.0 
Channel Bottom Slope ( fee t  per foo t )  .................... 0.0023 &+My 

; . u / g  
Manning's Roughness Coef f i c ien t  (n-value). .............. 0.0360 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 3.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 3.00 
Channel Bottom Width ( fee t )  ............................. 85.2 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 1.71 + J - 2 9  = (I0 
Flow Ve loc i t y  ( fee t  per second) ......................... 2.71 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.376 
Veloc i ty  Head ( fee t )  .................................... 0.11 
Energy Head ( fee t )  ...................................... 1.82 .............. Cross-Sectional Area o f  Flow (square fee t )  154.33 
Top Width o f  Flow (feet).. .............................. 95.48 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 U. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual wi th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 3, 1994 
ALT 2 ,  SEG 3 ,  CHAN E (PRO)-- 

PROGRAM INPUT DATA: 
DESCRIPTION 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  

..................... Flow Rate (cubic fee t  per second).. 
Channel Bottom Slope ( fee t  per foot) .................... 
Manning's Roughness Coef f i c ien t  (n-value) ............... 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 
Channel Side Slope - Right  Side (hor izonta l /ver t ica l )  ... 
Channel Bottom Uidth ( fee t )  ............................ 

VALUE 
.---- - - - -  
877.0 

0.0041 i@ dk 
0.0360 
3.00 
3.00 

66.0 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth (feet).. ................................... 2.58 

........................ Flow Ve loc i t y  ( fee t  per second). 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 
Ve loc i t y  Head ( fee t )  .................................... 0.33 
Energy Head ( fee t )  2.91 
Cross-Sectional Area of Flow (square feet )  

...................................... 
190.04 .............. 

............................... Top U id th  o f  Flow ( feet ) .  81 -46 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 U. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual w i th  equations & f low chart i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 3 ,  1994 
ALT 2 ,  SEG 3, CHAN E (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................... Flow Rate (cubic fee t  per second).. 419.0 
Channel Bottom Slope ( f e e t  per foot )  .................... 0.0041 
Manning's Roughness Coef f i c ien t  (n-value)... ............ 0.0360 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 3.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 3.00 
Channel Bottom Width (feet).. ........................... 89.5 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 1.40 -t 2.J-e = I. 7 8  
Flow Ve loc i t y  ( fee t  per second) ......................... 3.20 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.487 
Veloc i t y  Head ( f e e t )  .................................... 0.16 
Energy Head ( fee t )  ...................................... 1.56 
Cross-Sectional Area o f  Flow (square feet ) .  ............. 130.97 
Top Width o f  Flow ( fee t )  ................................ 97.85 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c )  1986 
Dodson & Associates, Inc., 7015 W. Tidwel l ,  #107, Houston, TX 77092 
(713)  895-8322. A manual w i th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 1994 
ALT 2, SEG 4, CHAN D (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  P 453.0 
Channel Bottom Slope ( eef per foot) . . . . . . . . . . . . . . . . . . . .  0.0066 
Mannln 's Rou hness Coefflclent (n-value). 0.0360 
~hanne? Side 810pe - L?f t Side (horizontal 0.00 
Channel Slde Slope - Rlght Slde (horlzonta . . .  3.00 
Channel Bottom Wldth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.9 

PROGRAM RESULTS: 
DESCRIPTION VALUE _ - - - - - _ _ _ _ - _ _ - _ - _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Normal Depth (feet).' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.30 
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  6.00 
Froude Number Flow 1s Sub-critical) 0.641 
Velocit Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.56 
Energy gead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.86 
Cross-Sectional Area of Flow (square feet) . . . . . . . . . . . . . .  75.54 
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.81 
---_--___---_-_----------------------------------------------------- -_---_-___-__-__-_-------------------------------------------------- 
TRAPEZOIDAL C W E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. , Tidwell 4107, Houston, TX 77092 
(713) 895-8322. A manual wlth equations & flow chart IS available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 1994 
ALT 2, SEG 4, CHAN D (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  679.0 
Change1 Bottom Slope (Beet per foot). . . . . . . . . . . . . . . . . . . .  0.0066 
Mannln 's Rou hness Coefflclent (n-value). i . . . . . . . . i . . . .  0.0360 
~hanne? Side 810pe - L ~ f t  Side (horizontal vertiqal . . . .  3.00 
Channel Slde Slope - Rlght Slde (horlzonta /vertlca ) . . .  3.00 
Channel Bottom Wldth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.8 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.69 
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . .  5.74 
Froude Number Flow 1s Sub-critical) 0.671 
Velocit Head feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.51 
Energy gead (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.21 
Cross-Sectional Area of Flow (square feet) . . . . . . . . . . . . . .  118.23 
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51.97 

TRAPEZOIDAL C W E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell h107, Houston, TX 77092 
(713) 895-8322. A manual wlth equations & fiow chart 1s available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 2 ,  SEG 5, CHAN D (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet  per second) ....................... 
Channel Bottom Slope ( fee t  per foo t )  .................... 
Manning's Roughness Coef f ic ient  (n-value) ............... 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 
Channel Bottom Width ( feet ) .  ............................ 

VALUE - - - - - -  
780.0 

0.0072 
0.0360 
0.00 
3.00 

47.7 

PROGRAM RESULTS: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 
Flow Ve loc i t y  ( fee t  per second). ........................ 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 
Veloc i ty  Head (feet).  ................................... 
Energy Head ( feet ) .  ..................................... 
Cross-Sectional Area o f  FLOW (square feet )  .............. 
Top Width o f  Flow ( fee t )  ................................ 

VALUE 
, - - - - - - - - 

2.52 
6.00 
0.690 
0.56 
3.08 

129.98 
55.32 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual wi th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 2 ,  SEG 5 ,  CHAN D (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet  per second) ....................... .................... Channel Bottom Slope ( f e e t  per foot) 
Manning's Roughness Coef f ic ient  (n-value). .............. 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 
Channel Side Slope - Right Side (horizontaL/vert icaL) ... ............................. Channel Bottom Width ( fee t )  

VALUE -- - - - - - - -  
434.0 

0.0072 
0.0360 
3.00 
3.00 

63.5 

PROGRAM RESULTS: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 
Flow Ve loc i t y  ( fee t  per second) ......................... 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 
Ve loc i t y  Head ( feet ) .  ................................... 
Energy Head ( fee t )  ...................................... .............. Cross-Sectional Area o f  Flow (square fee t )  
Top Width o f  Flow ( fee t )  ................................ 

VALUE - - - - - - - -  
1 . 4 7 4  2.CZ 3-97 
4.34 
0.651 
0.29 
1.76 

99.99 
72.35 

.................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual w i th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 3, 1994 
ALT 2 ,  SEG 6 ,  CHAN E (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....................... Flow Rate (cubic fee t  per second) 780.0 
Channel Bottom Slope ( fee t  per foot).. .................. 0.0036 
Manning's Roughness Coef f ic ient  (n-value)... ............ 0.0360 
Channel Side Slope - Le f t  Side (hor izonta l /ver t ica l )  .... 3.00 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 3.00 
Channel Bottom Width ( fee t )  ............................. 41.0 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 3.24 
Flow Veloc i ty  ( fee t  per second) ......................... 4.75 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.508 
Veloc i ty  Head ( fee t )  .................................... 0.35 
Energy Head ( fee t )  ...................................... 3.59 .............. Cross-sectional Area o f  Flow (square fee t )  164.15 

................................ Top Width o f  Flow ( fee t )  60.42 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c)  1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual wi th equations & f low chart i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 3 ,  1994 
ALT 2 ,  SEG 6 ,  CHAN E (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet  per second) ....................... 
Channel Bottom Slope ( fee t  per foot).. .................. 
Manning's Roughness Coef f ic ient  (n-value) ............... 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l ) .  ... 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 
Channel Bottom Width ( fee t )  ............................. 

VALUE - - - - - - - - -  
434.0 

0.0036 
0.0360 
3.00 
3.00 

68.4 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( feet ) .  .................................... 1 . 7 4 + 3 . z q  = 4 - 3 8  
Flow Veloc i ty  ( fee t  per second) ......................... 3.39 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.469 
Veloc i t y  Head (feet)... ................................. 0.18 
Energy Head ( feet ) .  ..................................... 1.92 
Cross-Sectional Area o f  Flow (square feet).  ............. 127.92 
Top Width o f  Flow ( fee t )  ................................ 78.84 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwel l ,  #107, Houston, TX 77092 
(713)  895-8322. A manual w i th  equations & f low chart i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4, 1994 
ALT 2, SEG 9, CHAN H (CONC. ACDC) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second) ....................... 616.0 

.................... Channel Bottom Slope ( f e e t  per foo t )  0.0122 P74e s o f 6  
Manning's Roughness Coef f i c ien t  (n-value) ............... 0.0130 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  .... 0.00 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 0.00 
Channel Bottom Width ( fee t )  ............................. 5.4 

PROGRAM RESULTS: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................... Normal Depth ( fee t )  
Flow Ve loc i t y  ( f e e t  per second) ......................... 
Froude Number (Flow i s  Super -c r i t i ca l )  .................. 
Ve loc i t y  Head ( fee t )  .................................... 

...................................... Energy Head ( f e e t )  
.............. Cross-Sectional Area o f  Flow (square feet )  

Top Width o f  Flow ( feet ) .  ............................... 

VALUE 
, - - - - - - -  - -  

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c)  1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f low chart i s  avai lable. 



IV. Normal Depth Computations for Alternative No. 3 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 3 ,  SEG 1 ,  CHAN G (GUNITE) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second) ....................... 1296.0 
Channel Bottom Slope ( f e e t  per foot).. .................. 0.0078 g-, 
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0190 
Channel Side Slope - L e f t  Side (horizontal/vert icaL) .... 2.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 2.00 
Channel Bottom Uidth ( f e e t )  ............................. 15.5 

PROGRAM RESULTS: 
DESCRIPTION VALUE 

..................................... Normal Depth ( fee t )  4.00 
Flow Ve loc i t y  ( f e e t  per second) ......................... 13.78 
Froude Number (Flow i s  Super -c r i t i ca l )  .................. 1.405 
Veloc i ty  Head ( fee t )  .................................... 2.95 
Energy Head ( feet ) .  ..................................... 6.95 
Cross-Sectional Area o f  Flow (square fee t )  .............. 94.08 
Top Width o f  Flow ( fee t )  ................................ 31.51 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual w i th  equations & f low char t  i s  avai lable. 
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TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4, 1994 
ALT 3, SEG 2, CHAN E (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second) ....................... 
Channel Bottom Slope ( f e e t  per foo t )  .................... 
Manning's Roughness Coef f i c ien t  (n-value). .............. 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l ) .  ... 
Channel Side Slope - Right Side (horizontaL/vert icaL) ... 
Channel Bottom Width ( f e e t )  ............................. 

VALUE 
, - - - - - - - - - -  

877.0 
0.0023 rircc/'i 
0.0360 
3.00 
3.00 

57.5 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 
Flow Ve loc i t y  ( f e e t  per second) ......................... 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 
Ve loc i t y  Head ( fee t )  .................................... 0.24 
Energy Head ( fee t )  ...................................... 3.53 
Cross-sectional Area o f  Flow (square feet)... ........... 221.50 
Top Width o f  Flow ( fee t )  ................................ 77.23 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c)  1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 3 ,  SEG 2 ,  CHAN E (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 

....................... Flow Rate (cubic fee t  per second) 419.0 
Channel Bottom Slope ( fee t  per foot). ................... 0.0023 fll-574 - 'cc- f lk  
Manning's Roughness Coef f i c ien t  (n-value) ............... 0.0360 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 3.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 3.00 
Channel Bottom Width ( feet ) .  ............................ 85.2 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth (feet).. ................................... 1.71 
Flow Ve loc i t y  ( fee t  per second) ......................... 2.71 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.376 
Veloc i t y  Head (feet).. .................................. 0.11 
Energy Head ( fee t )  ...................................... 1.82 
Cross-Sectional Area o f  Flow (square feet )  .............. 154.33 
Top Width o f  Flow ( fee t )  ................................ 95.48 

.................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual wi th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 1994 
ALT 3, SEG 3, CHAN G (GUNITE) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  1296.0 
Chanqel Bottom Slope (geef per foot) 0.0041 . . . . . . . . . . . . . . . . . . . .  
Mannln ' s Rou hness Coef f lclent 0.0190 
~hanne? S$de zlope - Left Side 2.00 
Channel Slde Slope - Right Side . . .  2.00 
Channel Bottom Wldth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.9 

PROGRAM RESULTS: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  I 10.48 
Froude Number Flow 1s Super-critical) . . . . . . . . . . . . . . . . . .  1.037 
Veloclt Head feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.71 
Energy gead (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.71 
Cross-Sectional Area of Flow (square feet) 123.61 . . . . . . . . . . . . . .  
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.90 
__-_-________-_-___--_-------------------_---------------- --_------- __-_________________-------------------------------------_---------- 
TRAPEZOIDAL C W E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. , Tidwell $1107, Houston, TX 77092 
(713) 895-8322. A manual wlth equations & flow chart 1s available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 
ALT 3, SEG 4, CHAN 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  P 453.0 
Channel Bottom Slope ( eet per foot) . . . . . . . . . . . . . . . . . . . .  0.0040 
Mannln \ s Rou hness Coef f iclent . . . .  0.0360 
~hanne? Side 810pe - Left Side 0.00 
Channel Slde Slope - Right Side . . .  3.00 
Channel Bottom Wldth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.5 

PROGRAM RESULTS: 
DESCRIPTION VALUE 
- - - - - - - - - _ _ _ _ _ - - - _ _ & - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.16 
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . .  4.75 
Froude Number Flow 1s Sub-critical) 0.506 
Velocit Head feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.35 
Energy gead (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.51 
Cross-Sectional Area of Flow (square feet) . . . . . . . . . . . . . .  95.45 
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.97 

TRAPEZOIDAL C W E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell b107, Houston, TX 77092 
(713) 895-8322. A manual wlth equations & flow chart IS available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 6, 1994 
ALT 3, SEG 4, CHAN 1 

___________________----- - - - - -__----- - - - - - - - - - - - - - - - - - - - - - - - -  A - - - - - - - __-________________-----------------------------_--------- 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - _ - - - - - - _ - - - - - - _ - - - - - - - - - _ - - - - - - - - - - - - - - - -  
Flow Rate (cubic feet er second) . . . . . . . . . . . . . . . . . . . . . . .  f 679.0 
Channel Bottom Slope ( eet per foot) 0.0040 . . . . . . . . . . . . . . . . . . . .  
Mannln \ s Rou hness Coef f lclent (n-value) . l........l.... 0.0360 
~hanne? S jde 810pe - Left Side (horizontal vertical . . . .  3.00 
Channel Slde Slope - Rlght Slde (horlzonta /vertlca ) . . .  3.00 
Channel Bottom Wldth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43.0 

PROGRAM RESULTS: 
DESCRIPTION VALUE - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - - - - - - - _ _ _ - - - - - _ - - - - - _ _ _ - - - - - _ _ - - - - - - - - - - - - - -  
Normal Depth (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.84 
Flow Velocity feet per second) . . . . . . . . . . . . . . . . . . . . . . . . .  I 4.65 
Froude Number Flow 1s Sub-Critical) . . . . . . . . . . . . . . . . . . . .  0.525 
Velocit Head feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.34 
Energy Zead (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.17 
Cross-Sectional Area of Flow (square feet) 146.00 . . . . . . . . . . . . . .  
Top Width of Flow (feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.99 
___________________------------------------------------------------- ___________________------------------------------------------------- 
TRAPEZOIDAL C W E L  ANALYSIS COMPUTER PROGRAM Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. , Tidwell #107, Houston, TX 77092 
(713) 895-8322. A manual wlth equations & flow chart 1s available. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4, 1994 
ALT 3, SEG 5, CHAN D (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION 
----------------------------------------------------------- .  
Flow Rate (cubic fee t  per second).. ..................... 
Channel Bottom Slope ( fee t  per foot).. .................. 
Manning's Roughness Coef f ic ient  (n-value). .............. 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  .... 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  ... 
Channel Bottom Width ( fee t )  ............................. 

VALUE .-------- 
780.0 
0.0072 
0.0360 
0.00 
3.00 
47.7 

PROGRAM RESULTS: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth (feet)..... ................................ 
Flow Ve loc i t y  ( fee t  per second) ......................... 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 
Veloc i ty  Head (feet)...... .............................. 
Energy Head ( feet ) .  ..................................... 
Cross-Sectional Area o f  Flow (square feet).... .......... 
Top Width o f  FLOW ( fee t )  ................................ 

VALUE 
. - - - - - - - -  

2.52 
6.00 
0.690 
0.56 
3.08 

129.94 
55.27 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f low chart i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 3 ,  SEG 5 ,  CHAN D (PRO) 

PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second). ...................... 
Channel Bottom Slope ( fee t  per foo t )  .................... ............... Manning's Roughness Coef f i c ien t  (n-value) 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 
Channel Side Slope - Right Side (horizontaL/vert icaL) ... 
Channel Bottom Width ( feet )  ............................. 

VALUE - - -  - - - - - -  
434.0 

0.0072 
0.0360 
3.00 
3.00 

63.3 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 1-48 + z . 5 - C  = 4. o r  \'f@.cM 
Flow Veloc i ty  ( f e e t  per second) ......................... 4.35 
Froude Number (Flow i s  Sub-critical)...... .............. 0.651 
Veloc i t y  Head ( fee t )  .................................... 0.29 
Energy Head (feet).  ..................................... 1-77 
Cross-Sectional Area o f  Flow (square fee t )  .............. 99.86 
Top Width o f  Flow ( fee t )  ................................ 72.12 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713)  895-8322. A manual w i th  equations & f low char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4, 1994 
ALT 3, SEG 6, CHAN F (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Flow Rate (cubic fee t  per second) ....................... 
Channel Bottom Slope ( fee t  per foo t )  .................... 
Manning's Roughness Coef f ic ient  (n-value) ............... 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 
Channel Side Slope - Right Side (hor izonta l /ver t icaL)  ... 
Channel Bottom Width ( fee t )  ............................. 

VALUE 

780.0 
0.0035 
0.0360 
3.00 
3.00 

39.8 

PROGRAM RESULTS: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Normal Depth ( fee t )  ..................................... 3.30 
Flow Ve loc i t y  ( fee t  per second). ........................ 4.75 
Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 0.505 
Ve loc i t y  Head ( fee t )  .................................... 0.35 ...................................... Energy Head ( fee t )  3.65 
Cross-Sectional Area o f  Flow (square feet ) .  ............. 164.13 
Top Width o f  Flow (feet).  ............................... 59.61 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual w i th  equations & f l ow char t  i s  avai lable. 



TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

June 4 ,  1994 
ALT 3 ,  SEG 6 ,  CHAN F (NAT) 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....................... Flow Rate (cubic fee t  per second) 434.0 
Channel Bottom Slope ( f e e t  per foo t )  .................... 0.0035 
Manning's Roughness Coef f i c ien t  (n-value) ............... 0.0360 
Channel Side Slope - L e f t  Side (hor i zon ta l / ve r t i ca l )  .... 3.00 
Channel Side Slope - Right Side (hor i zon ta l / ve r t i ca l )  ... 3.00 ............................. Channel Bottom Width ( fee t )  71.6 

PROGRAM RESULTS: 
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................... Normal Depth ( fee t )  
......................... Flow Ve loc i t y  ( f e e t  per second) 

Froude Number (Flow i s  Sub-c r i t i ca l )  .................... 
Veloc i ty  Head ( f e e t )  .................................... 

...................................... Energy Head ( fee t )  
............ Cross-Sectional Area o f  Flow (square feet).. 

................................ Top Width o f  Flow ( fee t )  

VALUE 
. - -  - - - - - -  

3.33 
1.70 -r- 7.30 2 X-00 , . 
0.464 
0.17 
1.87 

130.47 
81.81 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986 
Dodson & Associates, Inc., 7015 W. T iduel l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual wi th  equations & f low char t  i s  available. 


