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COMPUTATION DATA SHEET 

Subject kJ ltITF -TAU6 /AGUA Fk/l a /l.rs Prepared b y x   ate 3-1 3- 90 



D COMPUTATION DATA SHEET 

Subject W+=TE TPfJK5 /AGU& FmA A D ~ S  Prepared by nf  ate-0 

* 
Form 209 



COMPUTATION DATA SHEET 

subject W H C E  TA*S / A ~ A A  F E Z 4  ADM5 Prepared by- o a t e m 0  

\ 



COMPUTATION DATA SHEET 

Subject WWL7€ TA@Y< /ALU F U A  AOWT Prepared by- Date 5-Z - 9 0  

Form 7nQ 
---L- - ~ - ~~~ 



COMPUTATION DATA SHEET 

Subject Wti5TE 7AAJ.IYS / A~uA F K A  ADm5 Prepared by 7- ~ a t e s - 2 '  ?Q 

Form 209 



D COMPUTATION DATA SHEET 

, P 1°C D 3 
Subject 1JHZ' fF TAhlKs / A ~ U A  FkJX AD* Prepared by E D~~~ 5-2 - % 



COMPUTATION DATA SHEET 

Subject 1UHErE T A U K 4 / A 6 U A  F m  AOM5 Prepared by T '  ~ a t e 5 - 2 '  9 0  



COMPUTATION DATA SHEET 

Subject (U&ClE TANKS / AGUA f m A  40&5 Prepared by 55E Date 4-27-9~ 



D COMPUTATION DATA SHEET 

1 A 1°C D 3 
Subject LUH'TE TAdKS /ALuA F k Z d  AOPl5  Prepared by -TsE  ate- 



COMPUTATION DATA SHEET 

\ 

Subject W U L T E  TANK5 ,/ALUA (F- AO#5 Prepared by PE3  ate= 



COMPUTATION DATA SHEET 

subject T A W 5  / A  6UA Fern A D M ~  Prepared by* ~ a t e B - - ~  



COMPUTATION DATA SHEET 

i: 

Subject WH%W TAU% / A  GYA Fm AbMS Prepared by 7 E  Date Y-z 7- ;)0 



COMPUTATION DATA SHEET 

Subject ~ ~ L T F  -l%W5 ,/;16dA A-5 Prepared by 3-s ~ a t e s  



D COMPUTATION DATA SHEET 

e 
5\ 20-f 28 

Subject ~ c ( Z T 6 ~ i U l U 5  / m A  A A M ~  Prepared by T S E  Date 7-/6 -23 



5TA 6 ~ 5 5 . + ~  
PIPE CULVERT ANALYSIS 

COMPUTATION OF CULVERT PERFORMANCE CURVE 
J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION /- 30" VALUE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -cA f? - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
C u l v e r t  Diameter ( f e e t )  ................................. 2.50 
FHWA Chart  Number (1,2 o r  3) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t )  ... .... ..... ................. . . . . . . 266.0 
C u l v e r t  Slope ( f e e t  p e r  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0120 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  (ft) Con t ro l  Cont ro l  (ft) ( f t )  ( f t )  ( fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9.7 0.50 1.46 -0.84 1.10 1.04 1.10 4.68 

13.5 0.60 1.78 -0.18 1.33 1.24 1.33 5.09 
0.7 

18.0 0.70 2.13 0.82 1.60 1.44' 1.60 5.43 
23.0 0.80 2.52 2.21 1.92 1.63 1.92 5.67 
28.7 0.90 3.05 4.17 2.50 1.83 1.83 7.47 
35.1 1.00 3.66 6.85 2.50 2.01 2.01 8.29 
42.2 1.10 4.53 10.40 2.50 2.17 2.17 9.31 
50.1 1.20 5.67 15.08 2.50 2.30 2.30 10.60 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)  1986 
Dodson & Associates, Inc., 7015 W. T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R i g h t s  Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

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

Channel Bottom Slope ( f e e t  per  f o o t )  .................... 0.0125 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ... ... ... .. . .. . 0.0300 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . 3.00 
Channel Bottom Width ( f e e t ) . .  ... . . .... . . . ............ ... 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  
--------------------------------.----.---------------------.-------. 

.................................................................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc.,  7015 W .  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



. 
D COMPUTATION DATA SHEET 

1,a 

Subject W Y r T E  T A W  /ALUA F W A  ADM .S Prepared by= Date 7-1 7- 'jp 

Form 209 



5-W 6z6/+65j  63/5-tOL? 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  pe r  f o o t )  ..... .... ..... . ... . . 0.0089 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) . . . . 3.00 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  . . . 3.00 
Channel Bottom Width ( f e e t )  ..... ...... ...... .... . . . .. .. . 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( f p s )  Number Head(f t)  Head( f t )  (sq ft) (ft) 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc., 7015 W .  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION I/ VALUE 
- - - - -  - - - - - - - -  - - - - - _  .- ___!T-P-.. ..--*P--- - - - - -  - - - - -  - -  - -  - - - - - - -  - - 
C u l v e r t  Diameter ( f ee t )  ................................. 2.50 
FHWA Chart Number (1,2 o r  3) ............................ 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening.. . . . . . . . . . . 0.50 
C u l v e r t  Length ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240.0 
C u l v e r t  Slope ( f e e t  per  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0112 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Control  Contro l  ( f t )  ( f t )  ( f t )  ( f ~ s )  
-----------------------------------------------------------.----.--- 

8.2 0.50 1.33 -0.58 1.02 0.95 1.02 4.37 
11.4 0.60 1.61 -0.13 1.23 1.13 1.23 4.75 
15.2 0.70 1.91 0.55 1.46 1.31 1.46 5.10 
19.4 0.80 2.24 1.48 1.72 1.49 1.72 5.37 
24.3 0.90 2.62 2.82 2.12 1.68 1.68 6.93 

--------------------------------------------===----------------===== ............................................ 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc., 7015 W .  Tidwel l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 
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D COMPUTATION DATA SHEET 

subject WYITF T&&5 /ALUA F m A  A DM .S Prepared by= bate 7- 7- % 
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Form 209 
. ~~~~ 



sfi LZ67f &7 

PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  12, 1990 

Cu lve r t  Diameter ( f e e t )  ................................. 2.50 
FHWA Chart  Number (1,2 o r  3) ............................ 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening.. . . . . . . . . . . 0.50 
C u l v e r t  Length ( f e e t )  ................................... 260.0 
C u l v e r t  Slope ( f e e t  per  foo t ) . .  ... .... .......... . . .. .... 0.0115 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(cfs) ( f t )  Contro l  Contro l  (ft) ( f t )  ( f t )  (fps) 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 C o ~ v r i a h t  Ic11986 . "  .. 
Dodson & Associates, Inc.,  7015 W. T idwe l l ,  #107, Houston, TX j7092 
(713) 895-8322. A l l  R igh ts  Reserved. 



<TA L 2 5 5 - t . ~  6z7ta ,  b=%= 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
J u l y  17, 1990 

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

Channel Bottom Slope ( f e e t  per  f o o t )  .................... 0.0125 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  .... 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  ... 3.00 
Channel Bottom Width ( f e e t )  ............................. 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  
------------------------------------------------------------------.. 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c )  1986 
Dodson & Associates, Inc. ,  7015 W. T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



D COMPUTATION DATA SHEET 

Subject ~YITF- T A U 2  / A ~ u A  FkSA A .5 Prepared by= Date 7- 17- 

1. (a 

Form 209 



PIE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  12, 1990 

Cu lve r t  Diameter ( f e e t )  ................................. 
FHWA Chart  Number (1,2 o r  3) ............................ 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening ............ 
Cu lve r t  Length ( f e e t )  ................................... 
C u l v e r t  Slope ( f e e t  pe r  f o o t )  ........................... 

VALUE 
. - - . - - - - - 

3.00 
2 
1 
0.0240 
0.50 

287.0 
0.0146 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Con t ro l  ( f t )  ( f t )  ( f t )  ( fps)  
.................................................................... 

10.1 0.50 1.39 -1.93 0.98 1.01 0.98 5.03 
36.3 1.00 3.02 1.78 2.10 1.96 2.10 6.88 
43.6 1.10 3.50 3.42 2.45 2.15 2.45 7.05 
51.7 1.20 4.10 5.56 3.00 2.34 2.34 8.75 
60.5 1.00 4.85 8.27 3.00 2.51 2.51 9.58 
60.5 1.30 4.85 8.27 3.00 2.51 2.51 9.58 
70.2 1.40 5.81 11.70 3.00 2.66 2.66 10.59 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion  1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc. ,  7015 W .  T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



STA 6 2 Y 7 - t o q  6 273te8,6 2BBtz5~ 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
J u l y  12, 1990 

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

Channel Bottom Slope ( f e e t  per  f o o t )  ..... . . .... ... ...... 0.0133 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) . . . . . . . . . . . . . . . 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) . . . . 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l ) '  ... 3.00 
Channel Bottom Width ( f e e t )  ............................. 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( fps)  Number Head(f t )  Head(f t )  (sq ft) ( f t )  
---------------------------------------------------.---------------- 

0.5 10.1 3.10 0.856 0.149 0.649 3.3 8.0 
1 .O 36.3 4.54 0.937 0.320 1.320 8.0 11.0 
1.1 43.6 4.78 0.949 0.354 1.454 9.1 11.6 
1.2 51.7 5.01 0.960 0.390 1.590 10.3 12.2 
1.3 60.5 5.23 0.970 0.425 1.725 11.6 12.8 
1.4 70.2 5.45 0.979 0.461 1.861 12.9 13.4 
1.5 80.6 5.66 0.988 0.497 1.997 14.2 14.0 
1.6 91.9 5.86 0.996 0.533 2.133 15.7 14.6 
1.7 104.0 6.06 1.004 0.570 2.270 17.2 15.2 
1.8 117.0 6.25 1.012 0.607 2.407 18.7 15.8 
1.9 130.9 6.44 1.019 0.644 2.544 20.3 16.4 
2.0 145.7 6.62 1.026 0.681 2.681 22.0 17.0 
2.5 234.3 7.50 1.057 0.873 3.373 31.3 20.0 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc., 7015 W. T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



D COMPUTATION DATA SHEET 

Subject LJI(ZTE TAUKS / A  6 4  FkZA A DM S Prepared by= Date 7- 17- 90 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 2 - 3 6  U n P  VALUE .................................................................... 

................................. C u l v e r t  Diameter ( f e e t )  3.00 
FHWA Chart  Number (1,2 o r  3)  ............................ 2 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu l ve r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t ) .  .................................. 216.0 
C u l v e r t  Slope ( f e e t  p e r  f o o t ) .  .......................... 0.0162 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Contro l  ( f t )  ( f t )  ( f t )  ( fps) 
.................................................................... 

10.1 0.50 1.39 -1.28 0.96 1.01 0.96 5.19 
36.3 1.00 3.02 1.76 2.01 1.96 2.01 7.20 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc. ,  7015 W. T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



STA 6Zfl.to5; &273t@1 62%8-. ?T 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  pe r  f o o t )  .................... 0.0133 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l  ) . . . 3.00 
Channel Bottom Width ( f ee t ) . .  .. ............ ... . .... ... . . 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area 

( f t )  ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.5 10.1 3.10 0.856 0.149 0.649 3.3 
1.0 36.3 4.54 0.937 0.320 1.320 8.0 
1.1 43.6 4.78 0.949 0.354 1.454 9.1 

Top Width 
( f t )  

- - - - - - - - - -  
8.0 

11.0 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 ( c )  1986 
Dodson & Associates, Inc., 7015 W. T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



DATA SHEET 

subject LJYzTE T A u Y ~  / A  LUL\ Flt5A A DM -5 Prepared by= bate.=% 

Form 209 



- 

PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 7 -42" C / L ~ P  VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lve r t  Diameter ( f e e t )  ... . ....... ........... . ..... . . . . . 3.50 
FHWA Chart Number (1,2 o r  3).  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ............ 0.50 
Cu lve r t  Length ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200.0 
Cu lve r t  Slope ( f e e t  per  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0075 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

a (cfs) ( f t )  Contro l  Contro l  ( f t )  (ft) ( f t )  ( fps)  
i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9.7 0.50 1.29 0.81 1.07 0.94 1.07 3.87 
13.5 0.60 1.54 0.98 1.28 1.12 1.28 4.24 

....................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, lnc., 7015 W. T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



<TA L255-4~7~7 6267f-k3/ 6-5+22- 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

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

Channel Bottom Slope ( f e e t  per  f o o t )  ... . . . . . . . . . . . . . . . . . 0.0125 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  .... 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . 3.00 
Channel Bottom Width ( f e e t )  ............................. 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion  1.1 (c)  1986 
Dodson & Associates,  Inc. ,  7015 W.  T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  
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COMPUTATION DATA SHEET 

0 Subject &WCT€ TAW- Prepared by n E   ate-ftD 

(0 . ; 

Form 209 
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PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 2-36 C M P  VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lve r t  Diameter ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 
FHWA Chart  Number (1,2 o r  3 ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ..... ...... . 0.50 
Cu lve r t  Length ( f e e t ) .  . . . . . . . .. . . . . .. . . . . . . . .. . . . . . . . . . . 224.0 
Cu lve r t  Slope ( f e e t  p e r  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0088 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater (ft) Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Cont ro l  (ft) (ft) (ft) (fps) 
------------------------------------------------------------.------- 

8.2 0.50 1.24 0.12 1.00 0.90 1.00 3.95 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc.,  7015 W.  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  12, 1990 

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

Channel Bottom Slope ( f e e t  per  f o o t )  .................... 0.0089 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . 3.00 
Channel Bottom Width ( f e e t )  ............................. 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude Ve loc i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  ( ft ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.5 8.2 2.53 0.699 0.099 0.599 3.3 8.0 
0.6 11.4 2.80 0.716 0.122 0.722 4.1 8.6 

a 0.7 15.2 3.05 0.731 0.144 0.844 5.0 9.2 
0.8 19.4 3.28 0.744 0.167 0.967 5.9 9.8 
0.9 24.3 3.50 0.756 0.190 1.090 6.9 10.4 
1.0 29.7 3.71 0.766 0.213 1.213 8.0 11.0 
1.1 35.6 3.90 0.775 0.237 1.337 9 . 1  11.6 
1.2 42.2 4.09 0.784 0.260 1.460 10.3 12.2 
1.3 49.5 4.28 0.792 0.284 1.584 11.6 12.8 
1.4 57.3 4.45 0.800 0.308 1.708 12.9 13.4 
1.5 65.9 4.62 0.807 0.332 1.832 14.2 14.0 

.................................................................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc.,  7015 W.  T idwe l l ,  $107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



D COMPUTATION DATA SHEET 
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PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION / -  40 t' 
- - - - - - - - -- - - -  - - -  - - - -  - - - - ----  - - - - - - cgfl- - - - - - - - - - -  - - - - - - - - 
Cu lve r t  Diameter ( f e e t )  ................................. 
FHWA Chart  Number (1,2 o r  3) ............................ 
Scale Number on Chart (Type o f  Cu lve r t  Entrance) ........ 
Manning's Roughness C o e f f i c i e n t  (n-value) . . . . . . . . . . . . . . . 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening ............ 
Cu lve r t  Length ( f e e t )  ................................... 
Cu lve r t  Slope ( f e e t  per  f o o t )  .......... ...... .... . . .... . 

VALUE 
- - - - - - - - - 

4.00 
2 
1 
0.0240 
0.50 

234.0 
0.0098 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater (ft) Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  (ft) Cont ro l  Cont ro l  ( f t )  ( f t )  ( f t )  ( fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8.3 0.50 1.13 0.17 0.89 0.84 0.89 3.99 

11.5 0.60 1.35 0.28 1.05 0.99 1.05 4.39 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc.,  7015 W.  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I-cl-8" W P  -----------_-------.--- 

Culve r t  Diameter ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.00 
FHWA Chart Number (1,2 o r  3). . . . . . . . . . . . .. . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value)  ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ............ 0.50 
Cu lve r t  Length ( f e e t )  ........ . . . . .. . ....... . . . ... . .. . . . . 214.0 
Cu lve r t  Slope ( f e e t  per  f o o t ) .  .. .......... . . . .. . . . ... . . . 0.0112 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater (ft) Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Contro l  Cont ro l  ( f t )  ( f t )  ( f t )  ( fps)  
-----------------------------------------------.-.------------..---- 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyr igh t  (c)1986 
Dodson & Associates, lnc . ,  7015 W.  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 
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TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .................... 0.0090 
Manni ng's Roughness C o e f f i c i e n t  (n -va l  ue) . . . . . . . . . . . . . . . 0.0300 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l  ) . . . 3.00 
Channel Bottom Width ( f e e t )  ....... . . ..... ...... . . . ..... . 5.0 

PROGRAM RESULTS : 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
(ft) ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq ft) ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc., 7015 W.  T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



D COMPUTATION DATA SHEET 
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TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
~~~.~----------------------------~--------------~~---~~-------~----- 

Channel Bottom Slope ( f e e t  per  f o o t )  .................... 0.0090 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  ... 3.00 
Channel Bottom Width ( f e e t )  ..................... ........ 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  
------------------------------------------------..------------.----- 

0.5 8.3 2.54 0.703 0.100 0.600 3.3 8.0 
0.6 11.5 2.82 0.721 0.123 0.723 4.1 8.6 
0.7 15.2 3.07 0.735 0.146 0.846 5.0 9.2 
0.8 19.5 3.30 0.748 0.169 0.969 5.9 9.8 

...................................... .................................................................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc . ,  7015 W.  T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manu.al w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



COMPUTATION DATA SHEET 
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PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION /-36 " CrvlP 
-------------.--------------------------------------..----- 

C u l v e r t  Diameter ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
FHWA Chart  Number (1,2 o r  3) ... . . . . . . . . . . . . . . . . . . . . . . . . . 
Scale Number on Chart  (Type o f  Cu l ve r t  Entrance) ........ 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening ..... ... ... . 
C u l v e r t  Length ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C u l v e r t  Slope ( f e e t  pe r  f o o t )  ... ..... ... ..... . . . . . . . . . . . 

VALUE - - - - - - - - - 
3.00 
2 
1 
0.0240 
0.50 

208.0 
0.0086 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

m (c fs)  ( f t )  Contro l  Cont ro l  ( f t )  ( f t )  ( f t )  ( f ~ s )  
------------------------------------------------..------------------ 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc., 7015 W .  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION /- 3 - 6  c M P  VALUE 
----------------------------------------.---..--.-......---.-------- 

C u l v e r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart Number (1,2 o r  3 ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ............ 0.50 
Cu lve r t  Length ( f e e t )  ................................... 204.0 
Cu lve r t  Slope ( f e e t  p e r  foo t )  ........................... 0.0098 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(cfs) ( f t )  Cont ro l  Contro l  ( f t )  ( f t )  ( f t )  ( fps) 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion  1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc . ,  7015 W. T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION - 3' cmP VALUE 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - .  

C u l v e r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart  Number (1,2 o r  3) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  Cu lve r t  Entrance). . . . . . . . 1 
Manning's Roughness C o e f f i c i e n t  (n-value)  ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198.0 
C u l v e r t  Slope ( f e e t  per  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0081 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Contro l  ( f t )  ( f t )  ( f t )  ( f ~ s )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - . - - - - - - - - - - - - - - - - > - - - - - - - -  

8.7 0.50 1.28 0.51 1.06 0.93 1.06 3.90 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc. ,  7015 W.  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

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

Channel Bottom Slope ( f e e t  per  f o o t )  .................... 0.0100 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  . . . . . . . . . . . . . . . 0.0300 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  .... 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  . . . 3.00 
Channel Bottom Width ( f e e t ) . .  . .. ...... ......... .... . . . .. 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
(ft) ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.5 8.7 2.68 0.741 0.112 0.612 3.3 8.0 
0.6 12.1 2.97 0.759 0.137 0.737 4.1 8.6 
0.7 16.1 3.23 0.775 0.162 0.862 5.0 9.2 
0.8 20.6 3.48 0.789 0.188 0.988 5.9 9.8 
0.9 25.7 3.71 0.801 0.214 1.114 6.9 10.4 
1 .O 31.4 3.93 0.812 0.240 1.240 8.0 11.0 
1.1 37.8 4.14 0.822 0.266 1.366 9.1 11.6 
1.2 44.8 4.34 0.831 0.292 1.492 10.3 12.2 
1.3 52.4 4.53 0.840 0.319 1.619 11.6 12.8 
1.4 60.8 4.72 0.848 0.346 1.746 12.9 13.4 
1.5 69.8 4.90 0.856 0.373 1.873 14.2 14.0 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc. ,  7015 W. T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A  manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



D COMPUTATION DATA SHEET . E \ ~ \ ~ ! ~ r n  1°C D 3 
( 

~ h i / e  L ~ I (  s /A 71LM F ~ I )  Subject M / C J ~ M (  - - Prepared by G 14   at em? 



5374 6 3 ~ 3 + C  
PIPE CULVERT ANALYSIS 

COMPUTATION OF CULVERT PERFORMANCE CURVE 
J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 1-3.6" cMp VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C u l v e r t  Diameter ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 
FHWA Chart  Number (1,2 o r  3 ) .  .. . . .. . ... . . . .. . ... . . . . . . . . 2 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu l ve r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t )  ................................... 200.0 
C u l v e r t  Slope ( f e e t  pe r  f o o t )  ........................... 0.0081 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Contro l  (ft) ( f t )  ( f t )  ( fps) 
i. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8.7 0.50 1.28 0.50 1.06 0.93 1.06 3.90 

12.1 0.60 1.53 0.72 1.27 1.10 1.27 4.26 
16.1 0.70 1.81 1.04 1.49 1.28 1.49 4.58 
20.6 0.80 2.09 1.45 1.73 1.46 1.73 4.87 
25.7 0.90 2.40 2.01 2.01 1.64 2.01 5.10 

...................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, I nc . ,  7015 W.  T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION I* VALUE 
_.._-------------__._- !z36___C?1ZP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lve r t  Diameter ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 
FHWA Chart Number (1,2 o r  3 ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) .  . ..... ...... .. 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening.. . . . . . . . . . . 0.50 
Cu lver t  Length ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210.0 
Cu lve r t  Slope ( f e e t  per  f o o t ) .  . ................... . .... . 0.0120 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater (ft) Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  ,. (cfs) ( f t )  Cont ro l  Cont ro l  (ft) ( f t )  ( f t )  ( fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i 8.7 0.50 1.28 -0.40 0.96 0.93 0.96 4.49 
12.1 0.60 1.53 -0.17 1.14 1.10 1.14 4.92 
16.1 0.70 1.81 0.16 1.33 1.28 1.33 5.31 
20.6 0.80 2.09 0.59 1.54 1.46 1.54 5.66 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc., 7015 W. T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

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

Channel Bottom Slope ( f e e t  per  f o o t )  .... . . ........ . . . . .. 0.0100 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  .... 3.00 
Channel Side Slope - Right  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . 3.00 
Channel Bottom Width ( f e e t )  ....................... . . . . . . 5.0 

PROGRAM RESULTS: 
Depth Flow Rate Ve loc i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( fps)  Number Head(f t )  Head(f t )  (sq f t )  ( f t )  
---.------------------------------------------------------.-----.--- 

0.5 8.7 2.68 0.741 0.112 0.612 3.3 8.0 
0.6 12.1 2.97 0.759 0.137 0.737 4.1 8.6 

'a 0.7 16.1 3.23 0.775 0.162 0.862 5.0 9.2 
0.8 20.6 3.48 0.789 0.188 0.988 5.9 9.8 
0.9 25.7 3.71 0.801 0.214 1.114 6.9 10.4 
1.0 31.4 3.93 0.812 0.240 1.240 8.0 11.0 
1.1 37.8 4.14 0.822 0.266 1.366 9.1 11.6 
1.2 44.8 4.34 0.831 0.292 1.492 10.3 12.2 
1.3 52.4 4.53 0.840 0.319 1.619 11.6 12.8 
1.4 60.8 4.72 0.848 0.346 1.746 12.9 13.4 
1.5 69.8 4.90 0.856 0.373 1.873 14.2 14.0 
1.6 79.6 5.08 0.863 0.400 2.000 15.7 14.6 
1.7 90.1 5.25 0.870 0.427 2.127 17.2 15.2 
1.8 101.3 5.41 0.876 0.455 2.255 18.7 15.8 
1.9 113.4 5.58 0.883 0.483 2.383 20.3 16.4 
2.0 126.2 5.74 0.889 0.511 2.511 - 22.0 17.0 

................................ ...................................................................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c)  1986 
Dodson & Associates, Inc.,  7015 W. T idwel l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equations & f l o w  char t  i s  ava i l ab le .  



COMPUTATION DATA SHEET 

12 , C a  
Subject I*)qITE T A m s  /A)uA F m  A .5 Prepared by= Date 7-17' ftD 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION w 
................... -I736 ... sm P .......................... VALUE 

----.. 

Culve r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart Number (1,2 o r  3 ) .  ........................... 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance). ....... 1 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ............ 0.50 
Cu lve r t  Length ( f e e t )  ................................... 280.0 
Cu lve r t  Slope ( f e e t  p e r  f o o t ) .  .......................... 0.0121 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Contro l  ( f t )  ( f t )  ( f t )  ( fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i 

9.3 0.50 1.33 -1.18 0.99 0.96 0.99 4.58 
12.0 

----------_ ....................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc., 7015 W.  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



m o'f7+ s 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  per  f o o t )  ... ... ........ .... .. 0.0114 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) . . . . . . . . . . . . . . . 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel Side Slope - R ight  Side ( h o r i z o n t a l / v e r t i c a l )  . . . 3.00 
Channel Bottom Width ( f e e t )  ... .... . .... ... . . . . . .. . . ... . . 5.0 

PROGRAM RESULTS: 
Depth Flow Rate Ve loc i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
(ft) ( c f s )  ( fps )  Number Head(f t )  Head(ft)  (sq f t )  (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.5 9.3 2.86 0.791 0.127 0.627 3.3 8.0 
0.6 12.9 3.17 0.811 0.156 0.756 4.1 8.6 
0.7 17.2 3.45 0.828 0.185 0.885 5.0 9.2 
0.8 22.0 3.71 0.842 0.214 1.014 5.9 9.8 
0.9 27.4 3.96 0.855 0.244 1.144 6.9 10.4 
1 .O 33.6 4.19 0.867 0.273 1.273 8.0 11.0 
1.1 40.3 4.42 0.878 0.303 1.403 9.1 11.6 
1.2 47.8 4.63 0.888 0.333 1.533 10.3 12.2 
1.3 56.0 4.84 0.897 0.364 1.664 11.6 12.8 
1.4 64.9 5.04 0.906 0.394 1.794 12.9 13.4 
1.5 74.5 5.23 0.914 0.425 1.925 14.2 14.0 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986 
Dodson & Associates, Inc.,  7015 W .  Tidwel l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equations & f l o w  c h a r t  i s  ava i l ab le .  



ION DATA SHEET 

no$ 2% 

Subject WYZTF TAUK5 /A&UA FmA AbM .5 Prepared by= Date 7- 17- 90 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION - I I  VALUE 
- - - - - .. - - - - - - - - - .. - - - 1 - - 3-4 - - - -S2?Pp - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - _ _ 
Cu l ve r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart Number (1,2 o r  3).  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ............ 0.50 
Cu lve r t  Length ( f e e t )  ......... ......... . ..... ..... ...... 254.0 
Cu lve r t  Slope ( f e e t  per  f o o t )  .... ..... ....... . . . . . . ... . . 0.0153 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(cfs) ( f t )  Contro l  Contro l  ( f t )  ( f t )  ( f t )  (fps) 
---------------------.---------------------------------------------- 

9.1 0.50 1.31 -1.71 0.92 0.95 0.92 4.97 
12.6 0.60 1.57 -1.44 1.08 1.13 1.08 5.47 
16.8 0.70 1.85 -1.05 1.28 1.31 1.28 5.87 
21.5 0.80 2.15 -0.53 1.47 1.49 1.47 6.26 
26.8 0.90 2.46 0.17 1.68 1.67 1.68 6.60 
32.8 1.00 2.82 1.13 1.90 1.86 1.90 6.93 
39.4 1.10 3.20 2.36 2.19 2.04 2.19 7.14 
46.7 1.20 3.78 3.96 2.61 2.23 2.23 8.30 
54.7 1.30 4.34 6.00 3.00 2.40 2.40 9.02 
63.4 1.40 5.12 8.55 3.00 2.56 2.56 9.87 
72.9 1.50 6.10 11.72 3.00 2.69 2.69 10.90 

..................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc., 7015 W .  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



TRAPEZOlDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  per  f o o t )  .................... 0.0109 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) . . . . . . . . . . . . . . . 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  ... 3.00 
Channel Bottom Width ( f e e t )  ... .. . . ........ . . .... . . ... . . . 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
(ft) ( c f s )  ( f ps )  Number Head(f t )  Head(ft) (sq ft) ( f t )  

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c)  1986 
Dodson & Associates, Inc.,  7015 W .  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  ava i l ab le .  



. ,,.. .- . . . . .. . - . . ~ 

COMPUTATION DATA SHEET 

ry o('zg 

Subject /A&- FWA A bm.5 Prepared by= Date 7- 17 ftD 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION Y - -I= VALUE - - - - - - - - - - - - - - - - - . - I I -3 - - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - * - - - - - - 
Cu lve r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart Number (1,2 o r  3 ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  Cu lve r t  Entrance). . . . . . . . 1 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ....... . .. .. 0.50 
C u l v e r t  Length ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266.0 
C u l v e r t  Slope ( f e e t  p e r  f o o t ) .  ... ...... . ......... . . . .... 0.0117 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

1. 

(cfs) ( f t )  Cont ro l  Contro l  ( f t )  ( f t )  ( f t )  ( f ~ s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9.7 0.50 1.36 -0.89 1.02 0.98 1.02 4.58 

13.4 0.60 1.63 -0.58 1.21 1.16 1.21 5.01 
17.8 0.70 1.92 -0.15 1.42 1.35 1.42 5.41 
22.8 0.80 2.23 0.45 1.64 1.54 1.64 5.75 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion  1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc., 7015 W. T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  pe r  f o o t ) .  . ............ .... .. 0.0123 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) . . . . . . . . . . . . . . . 0.0300 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) . . . . 3.00 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) . . . 3.00 
Channel Bottom Width ( f e e t )  ... ......... . .. .. . ... .... ... . 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
(ft) ( c f s )  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.5 9.7 2.97 0.822 0.137 0.637 3.3 8.0 

.................................................................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 ( c )  1986 
Dodson & Associates, Inc., 7015 W.  T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



COMPUTATION DATA SHEET 

/504 zg 

Subject WYI-  TAUKS /A6UA FkXA A b?W 5 Prepared by= Date 7- 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 1-34 " c/nP VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lve r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart  Number (1,2 o r  3) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  Cu lve r t  Entrance). . . . . . . . 1 
Manning's Roughness C o e f f i c i e n t  (n-value) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ....... .. ... 0.50 
Cu lve r t  Length ( f e e t ) .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258.0 
Cu lve r t  Slope ( f e e t  per  f o o t )  ..... . . . ..... ... ... ... .. ... 0.0054 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate D e p t h I n l e t  O u t l e t  Depth Depth O u t l e t V e l o c i t y  

(c fs)  ( f t )  Contro l  Contro l  ( f t )  (ft) ( f t )  ( f ~ s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8.3 0.50 1.25 0.73 1.15 0.91 1.15 3.32 

11.5 0.60 1.49 0.97 1.38 1.08 1.38 3.62 
15.2 0.70 1.75 1.29 1.63 1.24 1.63 3.88 
19.5 0.80 2.02 1.74 1.92 1.42 1.92 4.09 
24.4 0.90 2.32 2.35 2.27 1.59 1.59 6.40 
29.8 1.00 2.64 3.15 3.00 1.77 1.77 6.88 
35.8 1.10 2.99 4.20 3.00 1.94 1.94 7.38 
42.5 1.20 3.39 5.56 3.00 2.12 2.12 7.95 
49.7 1.30 3.94 7.26 3.00 2.29 2.29 8.57 
57.7 1.40 4.60 9.43 3.00 2.46 2.46 9.30 
66.2 1.50 5.39 12.07 3.00 2.60 2.60 10.16 

...................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc., 7015 W. T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  per  f o o t )  .................... 0.0090 
Manning's Roughness C o e f f i c i e n t  (n -va lue) .  . .. ..... . .. . . . 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  .... 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  ... 3.00 
Channel Bottom Width ( f e e t )  ... . ... . . . . ...... . . .. ... ... . . 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.5 8.3 2.54 0.703 0.100 0.600 3.3 8.0 
0.6 11.5 2.82 0.721 0.123 0.723 4.1 8.6 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc., 7015 W. T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



Ti' COMPUTATION DATA SHEET 



A .L366+ 6 ' 5  
HCiX C:L!!-VEHT F\hlF3L.YF; T S 

CL?IV,PUTi:ITI:OI\I OF' CLJI.-VERT Pl'.i:RF:'ORl~lFINCE I'2Lil;VIE 
J u l y  15, IW!:~ 

CI.I~.VE?T.~. SP;:~TI ! W i d t h  <!;I: O p e . ~ . ~ i i a . j  <-Fee-t) ..................... I. !:I " 1.:) 1.:) 

C::ul.v~?r.~t R l . s e  (kiei! ; jht  o't' Zlpeni . l r~g)  ( f e e t )  ...................... 8.  01:r ................... FI-I!dR i;har-.t Ntirj~bet- ( 8 ,  3, 1 0 ,  11, 1.2 o r  13) t3 ........... Scale N~..\mlier- oiS-, Chat-t: ( T y p e  o f  C~.i%vei-.t  E:~-ki.~al,.tr:f?) :I. 
M a i ? ~ n j . n g ' s  Ro?.~gl-lrress C s e i ' f i c l . e n . t  ( n - v a l u e : I .  .............. ,, $11 :I. ZCr 
E:ictt r.*arrce l..os.j (hef  .Fit:ient oF C u  ;vet-* (':ipei?i?r!;~. .........,.... (,-I ,, C: L$s..> ." 

.z,.z,..7,, C u l v e r t  l...errgth ( f e e t : ! .  ........................................ L.L- 

(::u:l.v~r;t S i o p e  ( feet  pew Fr : ro t )  ................................. ::! ,, #:I :I. I. 1 

I::iRC)GRAitl RESL.!L.'I-S: 
F:lov? T a i l v r a t e i -  Headwiltei . .  ( f ' t )  Nor-njaS C i - i t i c a l  Ijisp:;ii at ( . j u t i , e t  
1:ta.l; r. I : )ept I ,  1 : n l e t  Ol.rt l e t  U e v t i i  D e p .t i.i !.t :I. e 3; !,) e 1 ,:::sc :i, +; :J 

Icfs) ( f t  ) Cctn-t; r-o l C n n t i - 0  l ( F t ;  j i f t : )  ( tt :I ! f $3:;:. :I 





DATA SHEET 

, 1704 28 

Subject W M I T E  TAUYS /A&uA FkJX A b?W .5 Prepared by- bate7--/7~% 

.a c : 



. . .  

COMPUTATION DATA SHEET 
I 

I@ dp8 
Subject kjMr7E TAUY 5 / A  6UA F m A  A .5 Prepared by=  ate &? 

(9 

Form 209 



%A 63WtOg 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
J u l y  12, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  p e r  f o o t )  ..... ............... 0.0083 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) . . . . . . . . . . . . . . . 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . 3.00 
Channel Bottom Width ( f e e t )  ....... ....... ............... 20.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
(ft) ( c f s )  ( f ps )  Number Head(f t )  Head(f t )  (sq  ft) ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion  1.1 (c)  1986 
Dodson & Associates, Inc., 7015 W. T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



&637&% 6373- S--+ZD/ 6Ji4cq C g / + y  6 2 & + ~  & g $ 3 . + 7  

TRAPEZOIDAL CHANNEL ANALYSIS 6'3-, -3395''- 
RATING CURVE COMPUTATION &-+a 

Ju ly  17, 1990 

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

Channel Bottom Slope ( f e e t  p e r  foo t ) . .  ... .. . ...... . . . . .. 0.0111 
Manning's Roughness C o e f f i c i e n t  (n-value) .  . ...... . . . . ... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  .... 3.00 
Channel Side Slope - R igh t  S ide  ( h o r i z o n t a l / v e r t i c a l ) . .  . 3.00 
Channel Bottom Width ( f e e t ) .  ... . ... ........ . . . ........ . . 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area 

( f t )  ( c f s )  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  ---------------------------.------------------------------ 
0.5 9.2 2.82 0.781 0.124 0.624 3.3 
0.6 12.8 3.13 0.800 0.152 0.752 4.1 
0.7 16.9 3.41 0,817 0.180 0.880 5.0 
0.8 21.7 3.66 0.831 0.209 1.009 5.9 
0.9 27.1 3.91 0.844 0.237 1.137 6.9 
1.0 33.1 4.14 0.855 0.266 1.266 8.0 
1.1 39.8 4.36 0,866 0.295 1.395 9.1 
1.2 47.2 4.57 0.876 0.324 1.524 10.3 
1.3 55.2 4.77 0,885 0.354 1.654 11.6 
1.4 64.0 4.97 0.894 0.384 1.784 12.9 

Top Width 
( f t )  

........................... .................................................................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c)  1986 
Dodson & Associates, Inc., 7015 W .  T idwe l l ,  #107, Houston, TX 77092 . (713) 895-8322. A manual wi th equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



-4 6 3 6 B e  
BC):! C:ULVER'T nhli3LYSl.S 

(~CIjYJP\,!l"I:>TIi~N OF CLILVEzR1" PERF'@HMi-I?.I(I'E C:I.;AIJE: 

J u l y  13 ,  1931) 

DESCRIPTION 1- 12 ' K  IZ' VFILUE 
... ._ .......... ... ... -- B c - ,  ... .- ... .--. ........... .- .- ... 

C~.t:lvtzr';t Spar1 (Wid-th chf O p e n i n g )  ('Feet) 1 " ,-, ,, <:!<I .................... 
C::ii:l.ve~~t R i s e  Ii-lei!gh't o f  C!prtli.tj.ng) ( f 6 l e . l ; )  ................... 12.  
FI-4WA C:hart hiuri~bei- I8,3, 10, 11, 12 or' 13)... ............... 8 
jca i e  NI-~mbet- ai? C.har*t ( T y p e  o f  Ci.iIvc.rt E n t  t-ai-rcej ......... 1. 
Marw<ircg's Pinl..igl..ines.; Coef  f icj .en.t;  ( n - - . v a l u e )  ................ I:) i:) :I. ;+:(:> 

E:iz-~.kv-arlce Lo~r;!; C o e f f i c i e n t  o f  C u l v e r - t  (:3pei8~tirig, (j r r )  I, .? .. .............. 
C:?.!%ver%% 1-er.~gth I f r r e t )  ......................................... :I. 9 4 -  t.1) 
i:lu:I.ver-t S l . ~ : : : ~ p ~  ife!r!l; pet- f ceo t ) .  ............................ (:i ,, c.:) :. (1) 

..................... - - - ..... - .... - ... - ... - ..... - .. - ... - ..... - ... - ... - -. .- - .. - .. - ... - - - - ..... - .................... - .... - -. ... - ...-.-......... -= =: ::; ;.: =: ... ... 

NOX CUL-VER"T Fii\ll?LYS:C S COIVIF\JTER PROGRAM V e ~ s i  on 1. 4 Cit[:)yr.i gh-t I c:) 19'\Cs 
I?i:tdcjon & R:;sociate.i, :Xu.tr., 7 0 1 5  W. I i l  N.lCi7, I-iouston, 1 X  77ilr42 ... 

!'?:1 3)  895--HSil:2,. R:l, 1. R l  y.1h.t s Resel-ved.  



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 2 '  CMP VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C u l v e r t  Diameter ( f e e t )  ................................. 3.50 
FHWA Chart  Number (1,2 o r  3) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu l ve r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t )  ................................... 260.0 
C u l v e r t  Slope ( f e e t  pe r  f o o t )  .... ... . . .... . .... . . . . .. . . . 0.0088 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Contro l  (ft) ( f t )  ( f t )  ( fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc., 7015 W.  T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION Z% r c ~ p  VALUE - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lve r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart Number (1,2 o r  3) ... . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance). . . . . . . . 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening.. . . . . . . . . . . 0.50 
Cu lve r t  Length ( f e e t ) . .  . ....... . ........ .... . . .... . . . . . . 256.0 
Cu lve r t  Slope ( f e e t  p e r  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0031 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Deoth a t  O u t l e t  
Rate D e ~ t h  I n l e t  o u t l e t  Deoth Deoth o u t l e t  V e l o c i t v  

(cfs) ( f t )  Contro l  Cont ro l  (Pt)  (P t )  ( f t )  
--------------------------------------------------------------. 

9.2 0.50 1.32 1.39 1.43 0.96 0.96 
12.8 0.60 1.58 1.67 1.74 1.14 1.14 
16.9 0.70 1.86 2.05 2.10 1.31 1.31 
21.7 0.80 2.16 2.59 3.00 1.50 1.50 
27.1 0.90 2.48 3.32 3.00 1.68 1.68 
33.1 1.00 2.83 4.29 3.00 1.87 1.87 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc., 7015 W .  Tidwel l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION - " C M P  VALUE - - - - - - - - - - - - - - - - - - - - - 1- -2%- - - - - - - - - -  - - - - - - - - - - - - -  - - - - - - - -  - - - - - - - - - - 
C u l v e r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart  Number (1,2 o r  3). . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance).  . . . . . . . 1 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu l ve r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t )  ................................... 256.0 
C u l v e r t  Slope ( f e e t  pe r  f o o t )  .... .... ............. ... . . . 0.0083 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Contro l  ( f t )  ( f t )  ( f t )  ( fps)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc.,  7015 W .  T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



f l ' F - 2  COMPUTATION DATA SHEET 

Subject WUrTF  TAIJICS / A /  UA FLTA ADrr) .q Prepared by= Date 7-17 - ftD 



COMPUTATION DATA SHEET 

z o ~ a 3  
Subject TAGUA F W A  A bn? 5 Prepared by- Date 7-/8- 

0 

korm zuw 



COMPUTATION DATA SHEET 

z/ . o c ~  
Subject W(IZTE TAIJY 5 / A  6 4  FkXA A 011) 5 Prepared by= Date 74@- ftD 

n 

e ~ 



COMPUTATION DATA SHEET 

Subject WYITE T A W  /Aha FkSl A DM 5 Prepared by= bate 7- 8- f)D 



COMPUTATION DATA SHEET 

Subject Prepared by= Date 7-/g - 5)0 



b 7757 COMPUTATION DATA SHEET 

Subject W N I T E  T-'5 / A 6 U  !==A A .- Prepared by= Date 7- b 

\. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 2-% " CMp VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lve r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart  Number (1,2 o r  3) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ............ 0.50 
Cu lve r t  Length ( f e e t )  .................................. 260.0 
Cu lve r t  Slope ( f e e t  per  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0104 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(cfs) (ft) Contro l  Cont ro l  ( f t )  (ft) (ft) ( f ~ s )  
-------------------------------------------------------------------. ;a 9.2 0.50 1.32 -0.52 1.02 0.96 1.02 4.33 

................................ ...................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc., 7015 W. T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 1-36" fcmp VALUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lver t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart Number (1,2 o r  3). . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart (Type o f  Cu lver t  Entrance) ......,. 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lver t  Opening ............ 0.50 
Culver t  Length ( f e e t )  ................................... 252.0 
Culver t  Slope ( f e e t  per  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0117 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  Ou t le t  Depth Depth Ou t le t  Ve loc i t y  

(cfs) ( f t )  Contro l  Control ( f t )  ( f t )  ( f t )  ( fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9.2 0.50 1.32 -0.77 0.99 0.96 0.99 4.50 

12.8 0.60 1.58 -0.49 1.18 1.14 1.18 4.95 
16.9 0.70 1.86 -0.11 1.38 1.31 1.38 5.33 
21.7 0.80 2.16 0.42 1.60 1.50 1.60 5.67 
27.1 0.90 2.48 1.15 1.84 1.68 1.84 5.97 
33.1 1.00 2.83 2.10 2.12 1.87 2.12 6.20 
39.8 1.10 3.23 3.36 2.51 2.05 2.05 7.72 
47.2 1.20 3.81 4.99 3.00 2.24 2.24 8.35 
55.2 1.30 4.38 7.03 3.00 2.41 2.41 9.07 
64.0 1.40 5.18 9.61 3.00 2.57 2.57 9.93 
73.6 1.50 6.18 12.83 3.00 2.70 2.70 10.98 

..................................... ..................................... ----------------------------= 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986 
Dodson & Associates, Inc. ,  7015 W.  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R ights  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 4-.36 r/ CMP VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C u l v e r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart  Number (1,2 o r  3 ) .  .. . . . . .. . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t )  ................................... 252.0 
C u l v e r t  Slope ( f e e t  pe r  f o o t )  ........................... 0.0067 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Cont ro l  ( f t )  ( f t )  ( f t )  ( fps)  
-------------------------------------------------.-------..-------.- 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr ight  ( c )  1986 
Dodson & Associates, Inc.,  7015 W .  T idwe l l ,  $107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 2-36 I' cM.4 VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C u l v e r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart  Number (1,2 o r  3 ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t )  ................................... 240.0 
C u l v e r t  Slope ( f e e t  pe r  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0071 

PROGRAM RESULTS : 
Flow Ta i lwa te r  Headwater (ft) Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Deoth I n l e t  O u t l e t  Deoth Deoth O u t l e t  V e l o c i t v  

(c fs)  ( f t )  Cont ro l  Cont ro l  ( k t )  ( k t )  ( f t )  ( f p s j  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9.2 0.50 1.32 0.47 1.13 0.96 1.13 3.76 
2.8 0.60 0.70 0.07 0.61 0.52 0.61 2.69 

12.8 0.60 1.58 0.74 1.36 1.14 1.36 4.12 
16.9 0.70 1.86 1.11 1.60 1.31 1.60 4.41 
21.7 0.80 2.16 1.63 1.87 1.50 1.87 4.67 
27.1 0.90 2.48 2.32 2.23 1.68 2.23 4.82 
33.1 1.00 2.83 3.24 3.00 1.87 1.87 7.16 
39.8 1.10 3.23 4.46 3.00 2.05 2.05 7.72 
47.2 1.20 3.81 6.03 3.00 2.24 2.24 8.35 
55.2 1.30 4.38 7.99 3.00 2.41 2.41 9.07 
64.0 1.40 5.18 10.48 3.00 2.57 2.57 9.93 
73.6 1.50 6.18 13.58 3.00 2.70 2.70 10.98 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion  1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc . ,  7015 W .  T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 2-36" crvlp VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lver t  Diameter ( f e e t )  ................................. 3.00 

........................... FHWA Chart Number (1,2 o r  3 ) .  2 
Scale Number on Chart (Type o f  Cu lver t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lver t  Opening ............ 0.50 
Culver t  Length ( f e e t )  ................................... 224.0 
Culver t  Slope ( f e e t  pe r  f o o t ) .  .......................... 0.0089 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  Ou t le t  
Rate Deoth I n l e t  Ou t le t  Deoth Deoth O u t l e t  Ve loc i t v  

(c fs)  (ft) Contro l  Control ( f t )  ( f t )  ( f t )  
---------------------------------------------------------.-.-.------ 

9.2 0.50 1.32 0.17 1.06 0.96 1.06 4.10 
12.8 0.60 1.58 0.43 1.27 1.14 1.27 4.48 
16.9 0.70 1.86 0.78 1.49 1.31 1.49 4.81 
21.7 0.80 2.16 1.28 1.74 1.50 1.74 5.11 
27.1 0.90 2.48 1.94 2.02 1.68 2.02 5.36 
33.1 1.00 2.83 2.82 2.38 1.87 2.38 5.50 
39.8 1.10 3.23 3.97 3.00 2.05 2.05 7.72 
47.2 1.20 3.81 5.47 3.00 2.24 2.24 8.35 
55.2 1.30 4.38 7.33 3.00 2.41 2.41 9.07 
64.0 1.40 5.18 9.69 3.00 2.57 2.57 9.93 
73.6 1.50 6.18 12.63 3.00 2.70 2.70 10.98 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986 
Dodson & Associates, Inc., 7015 W.  T idwel l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



@& 637aq 63731- 6775-4 ZD/ 63-g$ CB/% d-9- 

TRAPEZOIDAL CHANNEL ANALYSIS 6'39-, 639g+3F;-. 
RATING CURVE COMPUTATION 6 % 4 ~ 2 + ~  

J u l y  17, 1990 

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

Channel Bottom Slope ( f e e t  per f o o t ) .  ... ... .. ... . . . ... .. 0.0111 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  .... 3.00 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  ... 3.00 
Channel Bottom Width ( f e e t )  ............................. 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  
------.-----------------------.------------------------------------- 

0.5 9.2 2.82 0.781 0.124 0.624 3.3 8.0 
0.6 12.8 3.13 0.800 0.152 0.752 4.1 8.6 
0.7 16.9 3.41 0.817 0.180 0.880 5.0 9.2 
0.8 21.7 3.66 0.831 0.209 1.009 5.9 9.8 
0.9 27.1 3.91 0.844 0.237 1.137 . 6.9 10.4 
1.0 33.1 4.14 0.855 0.266 1.266 8.0 11.0 
1.1 39.8 4.36 0.866 0.295 1.395 9.1 11.6 
1.2 47.2 4.57 0.876 0.324 1.524 10.3 12.2 
1.3 55.2 4.77 0.885 0.354 1.654 11.6 12.8 
1.4 64.0 4.97 0.894 0.384 1.784 12.9 13.4 
1.5 73.6 5.16 0.902 0.414 1.914 14.2 14.0 
1.6 83.8 5.35 0.909 0.444 2.044 15.7 14.6 
1.7 94.9 5.53 0.916 0.474 2.174 17.2 15.2 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion  1.1 (c)  1986 
Dodson & Associates, Inc.,  7015 W .  T idwe l l ,  #107, Houston, TX 77092 

. (713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



COMPUTATION DATA SHEET 

Subject WMICTF T U ' S  /ALLLA F m A  A ~ M  .5 Prepared by= Date 7-j%' ftD 

Form 209 



COMPUTATION DATA SHEET 

2 7  Ja 
Subjact &!&rrC TAIJY 5 /A' UA F W A  A DM .5 Prepared by=   at em 

Form 209 



COMPUTATION DATA SHEET 

25aJ a 
Prepared by= Date 7-> 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION -2-3.6 " VALUE 
- - -  - - - - - - - --  - - - - .. .. - - - -  ----- - -  - - - - -  - - - CMR - - - - - - - - - _ - - - - - - - _ - - - - -. 
Culve r t  Diameter ( f e e t )  ................................. 3.00 
FHWA Chart  Number (1,2 o r  3) ... . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance).  . . . . . . . 1 
Manning's Roughness C o e f f i c i e n t  (n-value) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening ............ 0.50 
Cu lve r t  Length ( f e e t )  ..................... . . ....... .... . 226.0 
Cu lve r t  Slope ( f e e t  per  f o o t )  ....... ........ ...... ... . .. 0.0088 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Oepth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Contro l  Control  (ft) ( f t )  ( f t )  ( f ~ s )  

:a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9.2 0.50 1.32 0.18 1.07 0.96 1.07 4.07 

12.8 0.60 1.58 0.44 1.28 1.14 1.28 4.43 
16.9 0.70 1.86 0.79 1.50 1.31 1.50 4.79 

- - -- ----- ----------- 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  (c)1986 
Dodson & Associates, Inc. ,  7015 W .  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

Ju ly  17, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION 3 -  ' C.,yv?P VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cu lver t  Diameter ( f e e t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 
FHWA Chart Number (1,2 o r  3).  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Scale Number on Chart (Type o f  Cu lve r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-va l  ue) . . . . . . . . . . . . . . . 0.0240 
Entrance Loss C o e f f i c i e n t  o f  Cu lver t  Opening ... ..... .. . . 0.50 
Culver t  Length ( f e e t )  ... ............ . . . . . ........ . ...... 217.0 
Culver t  Slope ( f e e t  per  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0083 

PROGRAM RESULTS : 
Flow Ta i lwater  Headwater ( f t )  Normal C r i t i c a l  Depth a t  Ou t le t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  Ve loc i t y  

(c fs)  ( f t )  Control Contro l  (ft) ( f t )  ( f t )  (fps) 'a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9.2 0.50 1.32 0.36 1.09 0.96 1.09 3.99 

12.8 0.60 1.58 0.61 1.30 1.14 1.30 4.37 
16.9 0.70 1.86 0.96 1.54 1.31 1.54 4.64 
21.7 0.80 2.16 1.45 1.78 1.50 1.78 4.98 
27.1 0.90 2.48 2.10 2.07 1.68 2.07 5.21 
33.1 1.00 2.83 2.95 2.48 1.87 1.87 7.16 
39.8 1.10 3.23 4.08 3.00 2.05 2.05 7.72 
47.2 1.20 3.81 5.54 3.00 2.24 2.24 8.35 
55.2 1.30 4.38 7.36 3.00 2.41 2.41 9.07 
64.0 1.40 5.18 9.66 3.00 2.57 2.57 9.93 
73.6 1.50 6.18 12.53 3.00 2.70 2.70 10.98 

_----------------- --_---------_----_----------------------------=== --_---_---_------_5---------------------------------------------- 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986 
Dodson & Associates, Inc.,  7015 W.  T idwel l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



I 6 9 m s  63731~7 S n s +  9 637+pf, ( 8 / 4 %  6 3 8 ~ ~ 3 - 9  6-+- 

TRAPEZOIDAL CHANNEL ANALYSIS G34-, 6 3 9 S + v  
RATING CURVE COMPUTATION 

J u l y  17, 1990 

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

Channel Bottom Slope ( f e e t  pe r  f o o t ) . .  ... . . . . ... . .... . . . 0.0111 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0300 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  .... 3.00 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  ... 3.00 
Channel Bottom Width ( f e e t )  ... . . . .. .... . ... . .. ... . . ..... 5.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.5 9.2 2.82 0.781 0.124 0.624 3.3 8.0 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 ( c )  1986 
Dodson & Associates, Inc.,  7015 W .  T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



COMPUTATION DATA SHEET 

n 

Subject W Y T T E  TALK5 /A6UA FkZA A DM 5 Prepared by=  ate- 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

J u l y  13, 1990 

PROGRAM INPUT DATA: 
DESCRIPTION <- D ~ X  9.' ~ c ' y  VALUE 
.................................................................... 
Culve r t  Span (Width o f  Opening) ( f e e t )  .................. 10.00 
Cu lve r t  Rise (Height o f  Opening) ( f e e t )  ................. 4.00 
FHWA Chart Number (8,9,10,11,12 o r  13) .................. 8 

........ Scale Number on Chart (Type o f  Cu lve r t  Entrance) 1 
Manning's Roughness C o e f f i c i e n t  (n-value) ............... 0.0120 

.......... Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening.. 0.50 
Cu lve r t  Length ( f e e t )  ................................... 52.0 
Cu lve r t  Slope ( f e e t  per  f o o t )  ........................... 0.0055 

PROGRAM RESULTS: 
Flow Ta i lwa te r  Headwater (ft) Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs )  (ft) Cont ro l  Contro l  ( f t )  ( f t )  ( f t )  ( fps)  

.................................................................... .................................................................... 
BOX CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.4 Copyright (c)  1986 
Dodson & Associates, Inc. ,  7015 W. T idwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 
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FiRTi NG CURVE COlylPL.!Sl'i-i l. Oi'i 
J u l y  1.3, 1.9'30 

PR(:3GI:<RpI I jjRT(r\:: 
DESCRI US' : i ~ ) r ~ ;  0 I:)L CI E: 
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C h a n n e l  R o - t t  r::sm Sl. i:(pf? ( f f e e t  p e r x  foo't ....................... !:! w !:)<:)'3 3. 
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f f t )  ! c f s )  !$'ps) N u m b e r  H e a d  ! f t )  Heaci f i't ) f s q  P t  1 ( f t  j 
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COMPUTATION DATA SHEET 

Subject hJ#rYE TAIWC/AGW ~~ ADMs Prepared by J-SE Date'@-=- ?/ 



D COMPUTATlON DATA SHEET 

subject UCtnE T A ~ V C / A ~ W  FEJX @fis Prepared by TSE Date z-lz ?/ 

torm ~ u 9  



COMPUTATION DATA SHEET 

a 
Subject -k!HZi-E T A ~  /AGW FExA /+Om5 Prepared by TSE Date (jl 



COMPUTATION DATA SHEET 
\ 

- 
Subject Prepared by- ~ a t e u  

Form 909 



PIPE CULVERT ANALYSIS 
CMWTATION OF CULVERT PERFORWNCE CURVE 

Odober 3. 1991 

PROGRAM INWT DATA: 
DESCRIPTICN 
......................................................... 
Culvert Diameter ( feet)  ................................. 
FHWA Chart Number (1,2 o r  3) ..... .. .. . ............ . . .... 
Scale Number on Chart (Type of Culvert Entrance) ........ 
Manning's Roughness Coeff icient (n-value) ... . ... ..... ... 
Entrance Loss Coef f ic ient  of Culvert Opening ...... ...... 
Culvert Length ( feet)  ................................... 
Culvert Slope ( feat  per foc t )  ........................... 

VALUE 

PROGRAM RESULTS: 
F l w  Tai lwater Headwater (ft) Normal C r i t i c a l  Depth a t  Ov t l e t  
Rate Oepth I n l e t  Out let  Depth Depth Out let  Veloc i ty  

(cfs) (ft) Control Control (ft) (ft) (ft) (fps) 

a .................................................................... 
14.6 0.45 1.61 2.20J1.31 1.16 1.16 5.22 
43.3 0.80 3.10 3.20J2.57 2.05 2.05 7.39 
81.7 1.10 5.21 5.20'3.50 2.82 3.50 8.49 

110.1 1.35 7.56 7.20J3.50 3.17 3.50 11.44 
116.4 1.40 8.17 7.70J3.50 3.22 3.50 12.10 
122.3 1.45 8.78 8.20g 3.50 3.26 3.50 12.71 
133.6 1.50 10.02 9.20d 3.50 3.33 3.50 13.89 
144.1 1.55 11.27 10.20 3.50 3.37 3.50 14.98 

-------------_EE---------s=========s===a============================ -------------- 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986 
Dodson & Associates. Inc., 7015 W. Tldwell. #107. Houston. TX 77092 
(713) 895-8322. A l l  Rights Resewed. 





COMPUTATION DATA SHEET 

a 
Subject c A Prepared by TSE Date klz5 Y/ 



D COMPUTATION DATA SHEET 

subject WCtmE T A ~ / A G ~  FEJX m m s  Prepared by TSE oateZ - )'- 71 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

C u l v e r t  Diameter ( f e e t )  4.33 
FHWA Chart   umber ' ( l , 2 ' o r  3)  1 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) 1 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .0123 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening 0.5 
C u l v e r t  Length ( f e e t )  60 
C u l v e r t  Slope ( f e e t  pe r  f o o t )  .0033 

*** RESULTS *** 
Flow Rate T a i l w a t e r  

(c fs)  D e p t h ( f t )  
4.00 0.50 

70.00 3.20 
81.00 3.20 

119.00 4.20 
146.00 4.33 

. .Headwater ( f t ) .  . Normal C r i t i c a l  Depth a t  O u t l e t  
In .Ct r1 .  Out.Ctr1. D e p t h ( f t )  D e p t h ( f t )  O u t l e t ( f t )  Ve l . ( fps )  

0.76 2.25 0.57 0.57 0.57 3.53 
3.70 3.81 2.54 2.47 3.20 6.00 
4.09 4.12 2.80 2.66 3.20 6.94 
5.58 5.76 4.33 3.24 4.20 8.15 

En te r  Flow Rate and Ta i lwa te r ,  o r  Press t h e  < E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

February 12, 1991 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  pe r  f o o t )  .... . ... . . . . . . . . . .. . 0.0033 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  . . . . . . . . . . . . . . . 0.0300 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) . . . . 3.00 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . 3.00 
Channel Bottom Width ( f ee t )  ....... ...... ........ . . . . . ... 10.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area 

( f t )  ( c f s )  ( f p s )  Number Head(f t)  Head( f t )  ( sq  f t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Top Width 
( f t )  - - - - - - - - - -  
13.0 
14.8 
16.0 
18.4 

.............................................. ...................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion  1.1 (c)  1986 
Dodson & Associates, Inc., 7015 W. T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



D COMPUTATION DATA SHEET 

a 
Subject Ad&CIZ T A & k / A 6 ~  F E U  MhS prepared by TSE  ate 7-11 9) 

Form 209 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

February 12, 1991 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C u l v e r t  Span (Width o f  Opening) ( f e e t )  ......... ... ...... 8.00 
C u l v e r t  Rise (Height  o f  Opening) ( f e e t )  ....... . .. . ..... . 4.00 
FHWA Chart  Number (8,9,10,11,12 o r  13). . . . . . . . . . . . . . . . . . 8 
Scale Number on Chart  (Type of C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n -va lue)  ............... 0.0120 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t ) .  . .. ... . . ..... .. ... ... ... . ... .. .... 60.0 
C u l v e r t  Slope ( f e e t  p e r  f o o t ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0025 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Con t ro l  Cont ro l  ( f t )  ( f t )  ( f t )  ( fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.0 0.50 0.12 1.89 0.10 0.08 0.50 0.25 

.................................................................... 

BOX CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.4 Copyr ight  (c)  1986 
Dodson & Associates,  Inc., 7015 W.  T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R i g h t s  Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

February 12, 199 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Channel Bottom Slope ( f e e t  pe r  f o o t ) .  .... . . . .... ........ 0.0033 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  . . . . . . . . . . . . . . . 0.0300 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l ) .  . . . 3.00 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l ) . .  . 3.00 
Channel Bottom Width ( f e e t )  ................ ............. 20.0 

PROGRAM RESULTS: 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( ft ( c f s )  ( f p s )  Number Head( f t )  Head( f t )  (sq  f t )  ( f t )  

.................................................................... 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Vers ion 1.1 (c )  1986 
Dodson & Associates, Inc., 7015 W. Tidwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A manual w i t h  equat ions & f l o w  c h a r t  i s  a v a i l a b l e .  



@kpvAvm 3 D COMPUTATION DATA SHEET 

1°C 

D 
@ 

subject MH1.7-E T N K S / A L U ~  F m  A m 5  Prepared by- Date 1'%! 

Form 209 



&!pvAvb 3 D COMPUTATION DATA SHEET 

a 1°C. 

D 

subject UHLTE TMKS/AGUA F- A m 5  Prepared by Ts Date&?? 

Form 209 



D COMPUTATION DATA SHEET 

subject UL- T A A ' ~ ~ . / A L U A  ~4.m A m 5  Prepared by Ts Date-?! 



COMPUTATION DATA SHEET 

subject k ' H L I - 6  TNKS/ALL(R FefA A M 5  Prepared by= Date 1' Z/-% 



\ 3 D COMPUTATION DATA SHEET 

1°C 

D 

Subject U H L i - E  TMKS/ALUA Fekq Prepared by-  ate J e z  

Form 209 



COMPUTATION DATA SHEET 

Subject b ' p c m  TA~ICS,/A~U/~ .APM 5 Prepared by   at em 



COMPUTATION DATA SHEET 

subject UMZTE TAWS /ALUA F m  A W 5  Prepared by T?=E Date-92 

Form 209 
- -  --- - - -- 



D COMPUTATION DATA SHEET 

WHILTE TMLS/ALUA F- AWS Prepared by ?-s Date-92 



COMPUTATION DATA SHEET 

subject M H z r E  TMKS / A ~ A  FefA Prepared by rs Date I?' ' 1 - 2  



1 

COMPUTATION DATA SHEET 

roup I"c a 
subject WCt7TE. TA~YC/AGW FEU M ~ s  Prepared by TSE Date - ZF 71 

a 

Form 209 



HOX CLII-VERT' 64NRLYS:IS 
COMPUTnTIOM OF CULVERT PERFORM!dNCE CURVE 

. J a n u a r y  29, 1.931 

I:)RDGRf4M INPU'T I:)li'TiA : 
DESCRIPTlON VRLUE 
- .- - .- - .- - - - -. - - - - .- - - - - -. - - - - - -- - - - - .- - - .- - - - .- - - - - - .- -. -- -. - - . - - - - -. - - - - - - .- - -. .- -, - - 
Cul 've i - t  S p a n  ( I* i id th  of C ) p e n i n g )  ( f e e t ) .  ................. 
E2ulvet-t Rise ( H e i g h t  of O p e n i n g )  ( f e e t ) . .  ................ 
FI-1b)R C;har-t Number  (8, '3, 10, 1 1 ,  1.2 oi- 1 3 ) .  ................. 
$;cal.e Number  or, C h a r - t  ( T y p e  of C n l . v e r t  E r l t l - a n c e ) .  ....... 
M a n r ~ i n g  . s FIcc~.(ghr~ec_s Ccce.Ff i c i er8.t. (TI--va 11.te) ............... 
E n t t - a n c e  Li22j:; (.:ctef f icierst of C:ulver7t  D p e n i n g .  ........... 
C:~..~:Lvert L e n g t h  ( fee t ) .  .................................. 
..I.(, vt?rl; S l o p e  ( f e e t  per- f o o t ) .  .......................... C' 'L 

PROGRRM RESULTS: 
F1.ow T a i  l w a - t e i -  H e a d w a t e r .  I f.t j N o ~ m a l  C r i b  ica l  Lleptt i  a.t O u t  le t  
Rate Del:,tt? 1 : n l e t  O u t  l e t  D e p t h  D e p t l i  O~.it l e t  V e l o c i t y  

(c - f s )  ( f t j C c ~ i l t r o l  Cn.fI.t i;o:L ( f t )  ( f i )  ( f t )  ( f p z )  

8. i) !;I . 2:y  CI. 42 - 1  1 0. 21 . . ... . ,, L. 2.. 8:L ( )  .::.-7 
I - )  '=' 1 -* 

1 (1)s . (11 I. . 5 I. 2. 1,.2 0. 3 ~ )  1 . 0 4  1.. 21 1 . i:] 4 ICI .  05 
1 7 0 . i:) 2 ,, 08 3. 3 7  1 8  1.43 ;Zrn 08 1,. 4 3  1 1 . 8 3  
2 1 (11. o 2. 3'"1 4.32 ;I:. E ~ L ,  1. 65 ;?. x9 I. .  65 i2 .77 

.. ......................................................................... ,- ....-....................-.. -, .............................................................................. ,. 

BOX CUL..VERT FINRI-YSIS COMPUTER PIIOGRFIM V ~ I ^ ~ ~ O I ' I  1.11. C ~ p y f . i  g h t  (<I) 1 9 8 6  
D~drror. t  R. Gissociates, I . ,  - 7 0 % "  - . T i d w e l l ,  7 t-lnuc_te~i.,, T X  77C132 
(71.3) 89:5-8322. Fil. I. R i  q h t s  R e ~ e r v e d .  



COMPUTATION DATA SHEET 

Subject Wk&ZTE T A W / A ~ W  FEU AO&S Prepared by= Date / -? 7- 5 



1TRiAI:)EZClI WFIL CHFIMNE:L. I.INRL ... YSI S 
NORMFIL ... I)EP!'I.-I I:::OIYIFl!.!"lOT J[SN 

a i t  - 1.'391 

IPROGRAM I: WPLJ'I- DI:\TO i 
I)ES(.:RI P-1" ION VGL-LIE 
,- ....................................................... ................................. 

..................... F l o w  Ra te  ( c u b i c  f e e t  pel,.. s e c o r i d j . .  40. CI 
................... C h a n n e l  B o t t o m  S l o p e  ( f e e t  pet-  f o o t ) .  <:I . 0 1 6.7 

............ Plan.r ! i r .~g 's  R o u g h n e s s  C:oe 'F .F ic ien t  ( n - v a l i - t e ) . . .  !:I . 03015 
C:hannel. Sidc.! f i lc-tpe - L e F t  S i d e  < h a t - j . z o n t a l / v e r t  i r a l .  1 .  ... .:s L. <I!:) 

C h a r ~ n e l  S i d e  S:Lope? -- R i g h t  S i d e  (k~o t~ iz r . c r i t a l / ve r - t i ca l  j . 2. !:)CI 
( : :hanr~el  Ha :~ t to r t i  W i d t t ~  ( f e e t ) .  ............................ 2 !:I . !:I 

VALUE 

Nor'rila I  1:)ept h ( f e e L  ) ..................................... .!:I, 49 
F l o w  Vel.i,ci. t y  ( f e e t  pet -  s e c o r l d ) .  ........................ 3. 86 
F t - o u d e  Number. ( F l o w  is Sl.(b-Cr.it f icalj  ..................... 0. 98'3 
V e l a c i t y  H e a d  ( f ee t ) . . . . .  ...........................a.o. . 2 3 
Ene i -gy  Heacl ( . f e e t  j ........................................ 0. 7 3 
C r o s s - S e c t  i n n a l  f i t-ea o f  F l o w  ( s q u a t - . e  feet ) .............. 10. 37 
T o p  W i d t h  of F l o w  ( fee t )  .................................. 21.38 

- -_ ..... . -- ---- 
T'RRPEZO IDQL CHFIMNEL.. FINRLYSTS CII:lMPIJTER PFl13GRFIM, Vei-.;i rcn 1. 1  (c) 1986 
Dod?ioi2.~ K I : \ s s o c i a t e s ,  Inc!., 7 0 1 5  !A. "I ' i~,cIwell ,  i.I:107, Hot.tstoi7~, TX 770'3:: 
(713) 895-832E:. 6) rna.rlcta1 w i t h  ccll.tat i c t n s  K. f l ~ w  is a . v a i  l a b l e .  



TRRPEZOIDRL CHANNEL ANRLYSIS 
NUHMRL DEPTtl I~OMPLJTFS'TION 

J a n u a r y  29, 1991 

PNI.)GI?FSM I: NPUT DF\TA : 
DESC::R :[ PT I ON VFSLLJE 
................................................................................ 

...................... F low  l?a.ke ( c u b i c  f e e t  pet-. s e c o r ~ d ) .  625.0 
................... Chanrcel H<:attom S l o p e  ( f e e t  pet. f o o t ) .  C). 0167 ............... Manrsinq ' s Roughness Coef f i c ie r i t  (n - - va l  ue)  0 .  0300 ... Chaietr-(el S i d e  S l o p e  - L e f t  S i d e  (hctrizontal/ver-tical). 2. !:10 

C l - ~ i ~ n r ~ e l  S i d e  S l o p e  -- H i y h t  S i d e  ( l - ~ o r ~ i r o n t a l / v e i ~ t . i c a l ) ~  - 2.00 ............................ C::hannel Hrt(ttort1 LJidth ( f e e t ) .  3 C i .  0 

I.:~RI:IGF?I~M RESULTS : 
DESCRT PS'ION 
- -. - - -- - - - -. - - - - - - - - -, - * - - - - - - - - .- - - - - - - - - - - .- -. - - - - - - - - - - - .- -. - - - - - 
Novmal Dep th  ( f e e t !  ..................................... 
Flrsw V e i o c i  t y  ( f e e t  !per' s e c o r ~ d )  ......................... 
Fi.-oude Nun~bei- (F low  is S1.1pet--Grit i c a l )  .............. .. 
Ve:Loc l ty  Head ( f e e t )  ............................ ...... 
Er.~ei-gy Head ( f e e t  ) ...................................... 
Cr..os.s-Sect i o n a l  (-Irea o f  F l a w  (sqi-\at-e f e e t  ) .............. 
Top  Wid th  Fl.ow ( f e e t )  ................................ 
.......... - - - .. - - - - - ................- - - - .- - - - - - - - - .. - - - - ...-.. - - - - - - - - .. - - ..... - - .. - .-.- - .. - .. - .. ........ 

TRFSPE%I>:IDG3L Ct.IRNNE1.. ONALYSIS COMPUTER PROGRf4M, Ve t - s ion  1. 1 (c) 19815 
Ilod:%u.r~ R 6ic,sori,ates" Ir~c.,  7C)15 W. T i d w e l l ,  1 7  Hol.\ston, 1-X '77!:)9;: 
( 7 1 3 )  A:45-..83;22. 61 i na r~na l  w i t h  e q u a t i o u . ~ ~ ,  R -Fiow char-t i s  a v a i l a h l e .  



'"I~RFIPEZOIDFIl.. CtiC7NNEL QMFIl._Y:?IS 
MORMFIL.. DEPTH [:OMPU-IRi :[ ON 

,Sai..luarj, 2'3, 1'331 

F:lcw Rake ( v ~ . t h i c  fee't p e r  secoi-td) ....................... 435.  !:I 

C:hanr,el B o t t o r t i  S l o p e  (feet p e r  f o o t ) .  .................... !:I. (:)I67 
Manr t ing  . s Rougl . . inesr  C;e$ef f i c i e i . r t  ! T I - - v a l u e )  .,................ !:I. C13t110 
C:h;innel S i d e  f;lc:tpe - L e f t  S i d e  (I- iou~irctratal /vet- t ical) .  ... 2 . !:I !:I 

C h a r ~ r , e l  S:irle S l o r ~ e  R i g h t  S i d e  ( t \o r izor~ ta l /ve i - . t i ca :L) . ,  . . ;: n 0 !:I 
C h a r m e l  B o t t o m  Wid . th  ( f ee t ) .  ............................ 68. 0 

PRCIGRRM HESIJL.TS : 
DESCRI 'TI OM 
-.. - - - - .. - .. - .. - .. - - ...... - - -. - - - - - - - - - - - - -. - - - - - - - - - -. - - ... - - - - .. - - .. - ..... - - - 
N o r - r n a l  1:jep.t h ( f e e t  ) ..................................... 
F l o w  V e l o c i .  t y ( feet  peix s e c o n d )  ......................... 
F r o u d e  Nurflber ( F l t : ~  is S u p e r - C r i t  ical!  ..a,.............O 
V e l o c i t y  H e a d  ( f e e t ) .  ................................... 
E r ~ e r y y  H e a d  (feet:) ...................................... 
C r o s s - S e c t i o n a l  nrea tof F l o w  ( s q u a r g  feet1 .............. 
'Top W i d t h  i:rf F:Low ( f ee t ) .  ............................... 
..-. - -. - ... - ... - .. - ... - - - - .. - .. - ... . a=.=-;===:?=I-<==~;:===============:z=:?:=:==?=====.T.====:=%-. 

TRAPEZLlIDAL.. Ci-IFINNEL FINRL.YSIS I:OMPUTER PRUCriRFIM, Vet-s:iari 1 .  1 (c)  I986 
Dodstsrc & F \ s s o c i a t e c , ,  I n c . ,  7r33.5 W. T i d w e l l ,  #l.07, i-iot.!stt:,i.l~, 1-X -77!:)3;+: 
( '713) 895-8522u A manual w i t h  e q u a t i c w j r  8 f1.c-w c h a r t  is a - v a i l a b l e .  



COMPUTATION DATA SHEET 

Subject i A Prepared by r5z ' Date 

Form 209 



P I  PE CUL'VEW'Y RNALYSI S 
COMPUT(7TIUN L3F' CULVERT C'IL:RF'iJRMI?NCE CIJRVE 

Jar*l.lar-y 25, 1.931 

PHOGRFiVI I NPU-1- 1)IATG: 
DESCRIPTIUN VALUE ---- - 
C!.r l .ver t  D i a m e t e r -  ( f e e t ) .  ................................ 3 .  <:I<:) ....... Ft.IWI> C:hat7t IVctmher (1, 2 or. 3 ) .  ................ .... 1 
% ? a l e  Nurnbei; on C h a r t  ( T y p e  a-F Cu1.vet-t: E r r t i ; \ a n c e ) .  ....... 1 .............. Ivlanning ' s  R n u g h n e s s  C o e f  Fi .cie:nt  i n - v a l l - i e ) .  [:I . 0 1. 20 ........... E:i<itt-ance L o s s  Ct: : tef .Ficie.r , t  of C!r lvet<t  Uperlinc!. 0. 5 0 
C u l v e r t  L e n g t t . \  ( f e e t ) . . . .  ............................... 256. 0 
C u % v e r % t  S l o p e  ( feet  per '  F o o t  ) .  .......................... CI. 1:1c167 

PROGRAM RESULTS: 

? F l o w  T a i l w a t e r  H e a d w a t e r -  1 F t )  Nnt-ma% C i 3 i t i c a l  D e p t h  at U i - t t l e t  
Rate D e p t h  Pr.clet [jut let D e p t h  D e p t h  iJk.rt1.et V e l o c i t y  

(r:f+z) ( F . t )  Cofitr- i : , l  Cr : ,n t t*ol  ! -F-t  :I ! f t )  ' f t :  j ( f p s j  
-_________________----_----_.._--- . . - I  _ ---- 

.. 2,s a [::, 1. 61 2. 313 -. 1.19 :L..5t. 1.61 1. s& 
...~ 

8- 01 
47. 0 s'5. 2. 3.134 .A. 0 1. 2 . 0 ~ :  2- 23 5:. i;);: 3.20 
;It. " (1) 2- 33 I,. 35 3" .7E. .- 2. L.., c. .,':f .-, - .. 2" 25 9 .43  
65. 0 2. 59 5. 38 5.11 3.i:)cj 2.5'3 5* O<:I 3. 20 

...... . . ... - _ _  . _ _ _ _ _ _  
P I P E  CULVERT RNRLYSIS COMPUTER I:3ROGR(IM Ver - r~ i .on  1.5 C c t p y r i g h t  (c) 1'386 
I )odso i?  R R ! ' i s ~ c : i i ~ t  e ~ ,  I r t ~ : ~  , 7015 W r  T i c l w e l  1, Hli.,7, H o u s t o n ,  1-X  77C1Y2 
( 7  J.3) 835-035:Z. R 1 1  R j .  g h t s  Resel-vr-~ld, 



D COMPUTATION DATA SHEET 

roup I"c m 
Subiect U # T E  TA~YC/AGW u \ U  @&S Prepared by jsE Date -IF 9) 



P I P E  CULVERT flNALYSIS 
COMPUTf>'TI0N OF CULVERT PERFORMONCE CURVE 

Jarit-tar-y 25, 19'31 

PHOGH(4IVI INPUT DFITA: 
UESCRI PTlL7N VFaLUE 

7 ,-,,-, 
~ ; , - ~ , , . ~ ~ ~ t  Dia! , le ter  ( f ee t ) . .  

2. t.?C> ............................... ..-, 

FMW;) Nurnbey- ( I , ?  at- 5 ) .  C. ........................... 
';icale ~~~b~~ c I - ~ ~ ~ ~  ( T y p e  of C!r:lver<t Flrtti-.aftce) 1 ........ 
, q a u l n i n q .  ~ ~ ~ ~ h n e s c ,  C o e f f i c i e n t  (n -va l t . .<e )  :. . . . . .oo.. . .=. (:I. 024(2 

n ;i..arc e L-os C o e f  f i c i e r &  o f  C~.\Siiei-.t O a e r ! ' ~ n g .  ........... (:I. 5i:i . 
E L F v e L F  ~ e n g ? h  ( f e e t  j ................................... 206. o 
C ~ l . t v e r ~ t  S l r r p e  ( F e e t  p e p  f o o t )  ............................ 0. 0049 

PRliGRRM RESUL-7's:: 
F % u w  T a i  S w a t e r  H e a d w a t e r  ( f t  j Nar.mal C r i t i c a l  Uept l?  a t  [Jut let 
Rate D e p t h  I n l e t  O u t l e t  D e p t h  1 ) e p t h  ~ u t  le t  V e l . ~ c i , t y ,  

( e f r . )  ( f t  C o n t r o l  Ccrntr-ol. !'Ft ( f t )  ! F t )  ( f p r j j  ........................................................................ 
6. 0 ( 2 .  '77 S 05 0. 35 !:I. 39 0. 7 7  ii.. 99 (-, c. 3" 

1. 61 2-36 2.57 3. 43 .> 

23. O 53 1. €1 
1. -74 

1.61 &. 4 6  
3.0' 3,0<;, 

3E, . (:I - 1. -74 1 . '74. 
1. '35 L.. 81 

,3u !:)CI 4. 1 CI 2. <:i(:i 1. 35 1 . 9 5  7 . 4 !:I 



COMPUTATION DATA SHEET 

roup I"c a 
Subject W/-kITE TAEJK/AGw F m  & I ) ~ s  Prepared by r5E Date / -25= 9) 



HC)X CUL.VERT RMAiYSlS 
I;Ol'lPIJYI4TTON OF CULVERT \nEIRFC!RMlr\WCE CURVE 

J a n u a r y  25, 1331 

VALUE 

C1.11,vet-t S p a ~ l  ( W i d t h  o f  O p e n i i . ~ q !  ( f e e t ) .  ................. 10. !:10 
C:u l .ve r t  R i s e  ( H e i g h t  of n p e r l i n g )  ( f e e t )  ................. 10. 00 ................. FHWA Clhai-t Nl.irnbei- (8,3, 10, 11, 12 oi. 13) .  8 .... . Scale Number  on C h a r t  ( T y p e  of C u l . v e i - t  El-$ti-artce). .. I. 
M a n ? ~ i n g  . s Rni.tqlhrcesfj C o e f  . F i c i e n t  ( n - v a l u e )  ............... (11. (11 1 8t11 ........... E n t r a n c e  L.o~,.j C c , e f f i c i e n t  o f  C:u%vert  C)per!ir%g. 0. 
C u l v e r t  l . . .en&lth (feet ) .................................... 165. O 
C n l . v e l - t  S l o p e  ! f e e t  per-  f oo t )  ........................... !:I . !:I 1 05 

1:JROGRFIM RElil!l-TS :: 
F:l.ow 'Taj. 1 w a t : e ~ .  H e a d w a t e ~ ;  ( f t  ) I\loiLrnal C1-it  i ca l  D ~ p t h  a%- O u t  let  
Hate D e p t h  I n l e t  O u t  le t  Del:>th r i e r j t h  O ~ . ~ t l . e t  i e l o c i t y  

(cf!:) ( F t )  C o n t r o l  C:or.~ti-~ol i F - t  ) ( f t )  ! f t )  i f p s j  

7 5 . (:i 1 . 0t1) 1. 8 7  3.88 i.i:io 1 a:) 1. si:) ti. 23 
340. i) 2.74 5. 2;3 5. 19 2., 74 3 .  30 2- '74 12,, 33 
4UO. 0 3. i:)t3 5. 84 5.48 3. (118 3 .  68 3 ,  < r t \  1 3. ()!:I 

........ -, ................................................................ ,- ......-..... ., .... .......... . - ............. ,- ................ .............................................. ...,. ....... -, .......... .. ... .... ... 
ISOX C;UL.VER?' RMRLYSIS COMPUTER PROGRlrlM V e t - s i o n  1. 4 C o p y i 7 i  g h t  ( ( 2 )  1386 
Doc4sai-I K F ) s s n c i a t e s ,  I , 7015 W. T i d w e l  i rl #107. H ~ ~ - t s . k ~ r r ,  TX 7-7(:132 
(71.3)  895-8322. Q l l  R i g h t s  Heser -ved .  



COMPUTATION DATA SHEET 

Subject UH1.I-E T M K ~ / A L @  F- A M 5  Prepared by Ts Date I?' 'rz 



P I P E  CULVERT R N R L Y S I S  
COMPUTR'TION OF CULVERT PERFORMRNCE CURVE 

C u l v e r t  Di a r n e t e r  ( f e e t  ) 3 
FI-IWR C h a t - t  N u m b e r  (1,  2 or-  3 )  2 
S c ~ a l e  Nur~?be i -  on C h a r t  ( T y p e  uf C u l v e r t  E n ' t r a r i c e j  1 
M a r l n i r i g  ' r, R u u g h r i e s r ,  C c a e f f  i c i e r ~ t  ( r i - v a l u e )  0. 024 
E i - ~ t r - a n c e  Loss C o e f f i c i e n t  o f  Ct.11ver.t Cloeni r i g  0.5 
C u l v e t - t  L e r l g t h  ( F e e t )  ,=' - .,3H 
C t - t l v e r t  S l o p e  ( f e e t  per- f u ~ ~ t )  . ~i018 

*** RESULTS *** 
F l o w  R a t e  T a i  l w a t e r  . . H e a d w a - t e i x  ( - F t ) .  . Ncrl-rilal C r i t  i c a i  D e p t h  a t  O u t  l e t  

( c f s )  I l e p t h  ( f t )  Pn. C t t - 1 .  O u t .  C ~ I - 1 .  D e u t h f f t )  D e p t h ( f t )  O r - t t l e t  ( f t )  V e l .  f f p s )  
iir. OCI 1 . C)O 1.38 1.49 I. 77 1 a <:)<:I 1 i:)~:) 4. i% 

20 . 0 0 1.43 2.05 3 .  (117 3 .  01:) 1 . 4.3 1 .43  5. '39 
30. CIO 1.77 2. 65 5.53 3 .  OC1 1.77 1.77 6.89 
35. 00 1.32 2.94 7.08 3 . i:)(:) 1. 92 1. '32 7 n 3" #.. 

3 94 8. 86 40. (50 2. 06 s k.. 3. 00 2. 06 2. a&. 7.73 

E n t e r  F l o w  Rtl t f i !  aai.,d S ' a i l w a t e r ,  or P r e s s  t h e  {Esc; l-<ey t o  E i V d  



TRRPEZOSDRL CHRNNEL. CANALYSIS 
NORMRL DEPTH COl*lPUTRTI:ON 

F l o w  Rate ( c u b i c  feet per- s e c o n d )  
(:hannel H o t t o r n  S l o p e  (feet pel- f o a t )  
Mar t r t i r tg ' s  R o u g h r ~ e s s  C o e f f i c i e r t - t  (TI-.-valt- te)  
C h a n n e l  S i d e  S l o p e  - L e f t  S i d e  ( h o r j . z o r t t a l / v e r t i c a l )  
C h a n n e l  S i d e  S l o p e  - R i g h t  S i d e  (I..,r-(t-j. z o n t a l / v e . r - t  i c a l  ) 
C h a n r l e l  H c . t t o r t i  W i d t h  (feet ) 

*** RESULTS *** 
NCJRMRL DEPTH (FEET) 
F l o w  V e l o c i t y  (feet p e r  s e c o n d )  
F ~ % o ~ . t d e  Numbet- 
V e l o c i t y  H e a d  (feet ) 
E n e r g y  H e a d  (feet ) 
C v o s s - S e c t  i n n a l .  R p e a  of F l o w  ( s q u a t - e  feet ) 
T o p  W i d t h  of F l o w  ( f ee t )  

(~~-, tc~.r;  : R e p e a t ,  ( R )  e p n i - t ,  or (Esc) 2 Erld 

TRRPEZOID(3L CHnNNEL RNRLYSILS 
NORMRL DEPTH COMPUTiJT I  ON 

Flow Rate ( c t - t b i c  feet pet-  s e c r w s d )  
L h a n n e l  Botta:,m S l o p e  ( f e e t  per .  f o o t )  
M a n n i n g  ' s t?oi.tghnessj C o e f  f icierit ( r i - v a l  u e )  
Charwie l  S i d e  S l o p e  - L e f t  S i d e  (t?oi-iir.,rttal/-~e~r-.t i c a l )  
C h a n r l e l  S i d e  S l o p e  -- R i g h t  S i d e  ( h o r . i z o r i t a l / v e i ; . t  i d )  
C ; h a n n e l  Bottcsrii W i d t h  (feet ) 

*** RESULTS *** 
NORMRL DEPTH (FEE'I-) 
F l o w  V e l o c i t y  ( f e e t  p e r  s e c o n d )  
Frol- tde  Nl.tinbet- 
V e l o c i t y  H e a d  ( f e e t )  
Ene.r7gy H e a d  ( f e e t  ) 
C ~ o s s - S e c t  ional Rt-ea of F l o w  ( s q u a t - e  f'eet ) 
Tz*p W i d t h  of F l o w  ( f e e t )  

(Er t t e l ->  : R e p e a t ,  < R )  e p o r - t ,  or-  ( E s c )  : Ertd 



TRRPEZOIDIIIL CHRNNEL UNRLYSIS 
NrJRMRL DEPTH COMPUTRTION 

F l o w  Ra,te ( c u b i c  f e e t  pel-  s e c a r t d )  
( :hanr~el  B o t t o m  S l o p e  (feet per. f o o t )  
Marlrt ing ' s R o u g h r t e s s  Coef . f i c i e r ! - t  ( n - v a l  iue) 

C h a r m e l  S i d e  S l o p e  - L e f t  S i d e  ( h o t - i z o r t t a l / v e i . . t  i d  
C h a n n e l  S i d e  S l o p e  - R i  g h t  S i d e  0 - i o r ~ i z o r t t a : l / v e r t  i c a l )  
C h a n n e l  B o t t a r n  W i d t h  ( fee t )  

* * x .  RESUI-TS x*+ 
NORMRL DEPTH (FEET)  
F:low V e l o c i t y  (feet p e p  s e c o v ~ d  f 
F t - n u d e  Number  
V e l o c i t y  H e a d  ( f e e t )  
E n e r g y  H e a d  ( fee t )  
C r o s s - . S e c t  i c~na1  R r e a  of F l o w  ( scluar-e  .Feet ) 
T o p  W i d t h  o f  F l o w  ( f e e t )  

( E r , t e r >  : R e p e a t ,  ( R j  ersot-.t,  o r  (E5c) : E r ~ d  

'TRRPEZOIDRL CHRNNEL RIVRI-YS1:S 
NORMRL DEFT!,-I COMPUTRT ION 

F l o w  Rate ( c ~ . i b i c  feet per- s e c o r i d )  
C h a r ~ n e l  B o t t o m  S l o p e  (feet pel- fcrot j 
I Y a n n i r ~ g  ' s H o u g h v ~ e s s  C u e f  f  i c i e n t  ( n - - v a 1  u e )  
C h a n r ~ e l  S i d e  S l o p e  -- L e f t  S i d e  (ho i> iz i :z~ i ta l / .ve~ l i i~ t  i c a : l  i 
C h a n n e l  S i d e  S l o p e  R i g h t  S i d e  ( h o ~ i z u r r - t a l ; v e ~ ~ ~ t i c a l j  
C h a n n e l .  Hot tor t i  W i d t  ti ( fee t  j 

x.** RESUL.I-S 
NORMRL DEPTH (FEET) 
F l a w  V e l o c i t y  ( f e e t  pet -  s e c o n d )  
F v u ~ i d e  Numbel- 
V e l o c i t y  H e a d  ( fee t )  
Evte rqy  H e a d  ( feet)  
C r u s s - S e c t  i o n a l  R r e a  of F l o w  ( s q u a r e  f e e t )  
T o p  W i d t h  ,of Fl.ow ( fee t )  

( E r ~ t e r j  : R e p e a t ,  ( R )  e p n r - t  , ot- ( E s c j  : Erld 



TRRPEZOIDfAL CHRNNEL FINRLYSIS 
NORMRL DEPTH COMPUTRTION 

F l o w  Rate ( c u b i c  feet p e r  s e c o r ~ d )  
Charl r le l  Hottorti S l u p e  f feet pet- foot ) 
Marl r~ ing  ' s R o u g h n e s s  C o e f f i c i e n t  ( T I - - v a l u e )  
Chan r l e l  S i d e  S l o p e  - L e f t  S i d e  ( h o t - i z o n t a l / v e t - t i c a l )  
C h a r ~ r l e l  S i d e  S l o p e  - R i g h t  S i d e  (hor izor t t a l /~ ie r - t i ca l )  
C h a n n e l  Hi:tttom W i d t h  ( feet)  

+++ RESULTS +*+ 
NORMRL DEPTH (FEET) 
F l a w  V e l o c i t y  (feet pel- s e c o n d )  
F r o u d e  Nur~lber  
V e l o c i t y  Head  ( feet)  
E n e r g y  Head  ( fee t )  
C r o s s - S e c t  i o n a l  R r e a  of  F l o w  ( s q u a r e  feet i 
T o p  W i d t h  of F l a w  ( f e e t )  

(E i r , t e r>  : R e p e a t ,  ( H >  e p o r t ,  at- ( E s c )  :: Erid 

TRRPEZOIDRL CHRNNEL RNRLYSIS 
NORMRL DEPTH COMPUTnTION 

F l o w  Hate ( c u b i c  feet pet- s e c o n d )  
C h a n n e l  B o t t o m  S l o p e  (feet p e r  foot 1) 
Marlr~irig ' s R o u g h n e s s  C o e f f i c i e r i t  ( n - v a l  l . k e )  

C h a r t r ~ e l  S i d e  S l o p e  - L e f t  S i d e  ( h o t - j . z r < n t a l / . v e i - t  i c a l )  
C h a n n e l  S i d e  S l o p e  - R i g h t  S i d e  ( h o r i z a n t a l  / v e r t  i c a l )  
C h ~ ~ r t r t e l  B a t t o m  W i d t h  ( feet )  

**+ RESULTS **+ 
NORMRL DEPTH (FEET) 
F l o w  V e l o c i t y  (feet p e r  s e c o n d )  
F r n u d e  Nur~iber  
V e l o c i t y  Head  ( f e e t )  
E n e r g y  Head  ( feet)  
C r o s s - S e c t i o n a l  Rrea af F l o w  ( s q u a v e  f ee t )  
T o p  W i d t h  o f  F l o w  ( feet)  

( E n t e r )  : R e p e a t ,  < R >  e p o t - t ,  ot- ( E s c )  : End 



D COMPUTATION DATA SHEET 

a 
Subject U f l L z  TANK5 / A G ~  Fb?8A Prepared by- Date-2 

a 

Form 209 



FILE OATE: 01-23-1991 

FILE NPJIE: WT2 

FHWA CULVERT ANALYSIS 

HY-8. VERSION 3.2 

C SITE DATA CULVERT SHAPE. MATERIAL. INLET 

U 
L INLET OUTLET CULVERT BARRELS 

V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET 

(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE 

1 1014.93 1013.85 269.00 5 RCPE 3.75 2.42 .012 CONVENTIONAL 

2 
3 

4 

5 
6 

SUMlARY OF CULVERT FLOWS (CFS) FILE: WT2 DATE: 01-23-1991 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROACUAY ITR 

1014.93 0 0 0 0 0 0 0 0 1 

164 0 0 0 0 0 35 4 

180 0 0 0 0 0 68 3 

194 0 0 0 0 0 105 3 

207 0 0 0 0 0 142 3 
218 0 0 0 0 0 181 3 

229 0 0 0 0 0 221 3 

238 0 0 0 0 0 261 3 

134 0 0 0 0 0 OVERTOPPING 

SUMlARY OF ITERATIVE SOLUTION ERRORS FILE: W2  DATE: 01 -23-1991 

HEAD 

ELEV(FT) 

1014.93 

1016.05 

1016.64 

1017.10 

1017.32 

1017.50 

1017.66 

1017.81 

1017.95 

1018.09 

1018.22 

TOTAL 

FLOW(CFS) 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

FLOW 

ERROR(CFS) 

0 

0 

0 

1 

1 

2 

1 
1 
1 

1 

0 

% FLOW 

ERROR 

0.00 

0.00 

0.00 

0.34 

0.40 

0.74 

0.42 

0.32 

0.17 

0.11 

0.08 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 



ENT OATE: 01-23-1991 

ENT TIME: 03:47: 57 

Q HWE 

(cfs) (ft) 
0 1014.93 

50 1016.05 

100 1016.64 

143 1017.10 

164 1017.31 

180 1017.49 

194 1017.66 

207 1017.80 

218 1017.95 

229 1018.09 

238 1018.21 

CULVERT # 1 

PERFORMANCE CURVE FOR 5 BARREL(S) 

FILE OATE: 01-23-1991 

FILE NAME: WT2 

TWE 

(ft) 
1005.67 

1005.97 

1006.12 

1006.24 

1006.34 

1006.44 

1006.53 

1006.61 

1006.68 
1006.76 

1006.82 

ICH OCH FLOW CCE FCE 

(ft) (ft) TYPE (ft) (ft) 
0.00 -1.08 O-NF 0.00 1014.93 

1.12 0.63 4-FF 0.00 0.00 

1.71 1.09 4-FF 0.00 0.00 

2.17 1.60 4-FF 0.00 0.00 

2.38 1.88 4-FF 0.00 0.00 

2.56 2 .124-FF 0.00 0.00 

2.73 2.35 4-FF 0.00 0.00 

2.87 2 .564-FF 0.00 0.00 

3.02 2 .774-FF 0.00 0.00 

3.16 2 .964-FF 0.00 0.00 
3.28 3.14 4-FF 0.00 0.00 

TCE 

(ft) 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

E l .  i n l e t  face i nve r t  1014.93 ft E l .  o u t l e t  inver t  1013.85 ft 

E l .  i n l e t  th roa t  i nve r t  0.00 f t  E l .  i n l e t  crest  0.00 ft 

INLET STATION (FT) 0.00 

INLET ELEVATION (FT) 1014.93 
OUTLET STATION (FT) 269.00 

OUTLET ELEVATION (FT) 1013.85 

NUMBER OF BARRELS 5.00 

SLOPE (V-FT/H-FT) 0.0040 

CULVERT LENGTH ALONG SLOPE (FT) 269.00 

* * V W  CULVERT DATA SUmRY *****"*VW****Wn****** 

BARREL SHAPE ELLIPTICAL 

BARREL SPAN 45.00 FT 

BARREL RISE 29.00 FT 

BARREL MATERIAL CONCRETE 

BARREL MANNING'S N 0.012 

INLET TYPE CONVENTIONAL 

INLET EDGE AND WALL Q .  EDGE WITH HEADWALL 

INLET DEPRESSION NONE 



ENT DATE: 01-23-1991 
TIME: 03:47:57 

TAILWATER 

FILE DATE: 01-23-1991 
FILE NAME: W 2  

"***"* REGULAR CHANNEL CROSS SECTION ***"****"*****' 
BOTTOM WIDTH (FT) 100.b0 
SIDE SLOPE H/V (X: 1) Z10.0 
CHANNEL SLOPE V/H (FT/FT) 0.006 
MANNING'S N (.01-0.1) 0.030 
CHANNEL INVERT ELEVATION (FT) 1005.67 
CULVERT NO.l OUTLET INVERT ELEVATION 1013.85 FT 

'****** UNIFORM FLOW RATING CURVE FOR WANSTREAN CHANNEL 

FLOW 

(CFS) 
0.00 

50.00 
100.00 

150.00 
200.00 
250.00 

W.S.E. FROUDE 

(FT) NUMBER 
1005.67 0.000 
1005.97 0.532 
1006.12 0.565 
1006.24 0.584 
1006.34 0.597 
1006.44 0.607 
1006.53 0.615 
1006.61 0.622 
1006.68 0.628 
1006.76 0.633 
1006.82 0.637 

VEL. SHEAR 

(FPS) (PSF) 
0.00 0.00 
1.64 0.11 
2.14 0.16 
2.50 0.21 
2.78 0.24 
3.02 0.28 
3.23 0.31 
3.42 0.34 
3.59 0.37 
3.74 0.39 
3.88 0.42 

ROADWAY OVERTOPPING DATA 

WEIR CDEFFICIENT 2.60 
EMBANKMENT TOP WIDTH (FT) 40.00 
CREST LENGTH (FT) 75.00 
OVERTOPPING CREST ELEVATION (FT) 1017.00 



PIPE CULVERT ANALYSIS 

COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 23. 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

Culvert Diameter (feet). ................................ 3.00 

FHWA Chart Number (1.2 or 3) ............................ 2 
....... Scale Number on Chart (Type of Culvert Entrance). 1 

............... Manning's Roughness Coef f i c ien t  (n-value) 0.0240 

.......... Entrance Loss Coef f i c ien t  o f  Culvert Opening.. 0.50 
Culvert Length ( fee t )  ................................... 322.0 

Culvert Slope ( fee t  per fmt) ........................... 0.0040 

PROGRAM RESULTS: 

Flow Tai lwater Headwater (ft) Normal C n t x a l  Depth a t  Out let  

Rate Depth I n l e t  Out let  Depth Depth Out let  Veloclty 

(cfs) (ft) Control Control (ft) (ft) ( f t )  (fps) 
-----------------------------------------------------.-------------- 

22.0 1.51 2.18 2.38 2.36 1.51 1.51 6.17 
29.0 1.74 2.59 3.54 3.00 1.74 1.74 6.81 
34.0 1.89 2.89 4.53 3.00 1.89 1.89 7.23 
38.0 2.01 3.12 5.43 3.00 2.01 2.01 7.55 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986 

Dodson & Associates. Inc., 7015 W. Tidwell. #107. Houston. TX 77092 

(713) 895-8322. A l l  Rights Reserved. 



., 1 

COMPUTATION DATA SHEET 

a 
Subject MHL7-E TNKS/AGLIA F- A m 5  Prepared by= D a t e s 2  



PIPE CULVERT ANALYSIS 

M)MPUTATION OF CULVERT PERFORMANCE CURVE 

January 23, 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

Culvert Diameter (feet) ................................. 2.00 

FHWA Chart Number (1.2 o r  3).. .......................... 2 

Scale Number on Chart (Type o f  Culvert Entrance) ........ 1 

Manning0s Roughness Coef f ic ient  (n-value) ............... 0.0240 

Entrance Loss Coef f i c ien t  of Culvert Opening.. .......... 0.50 

Culvert Length (feet).  .................................. 314.0 

Culvert Slope ( fee t  per foot)  ........................... 0.0040 

PROGRAM RESULTS: 

Flow Tai lwater Headwater (ft) Normal C r i t i c a l  Depth a t  Out le t  
Rate Depth I n l e t  Out let  Depth Depth Out let  Veloc i ty  

e (cfs) 
.................................................................... 

(ft) Control Control (ft) (ft) (ft) (fps)  

10.0 1.13 1.67 2.63 2.00 1.13 1.13 5.46 

11.0 1.20 1.78 3.14 2.00 1.19 1.20 5.59 

.................................................................... .................................................................... 

PIPE CULVERT ANALYSIS WPUTER PROGRAM Version 1.5 Copyright (c)1986 

Dodson & Associates. Inc.. 7015 W. Tidwell. #107. Houston. TX 77092 

(713) 895-8322. A l l  Rights Reserved. 



D COMPUTATION DATA SHEET 

subject UHLTG T M K § / A G U ~  FefA A M 5  prepared by=  ate-2 

Form 209 



PIPE CULVERT ANALYSIS 
WMWTATION OF CULVERT PERFORMNCE CURVE 

January 23. 1991 

PROGW INPUT DATA: 

DESCRIPTION 
------------------------------------.-----.---------------. 

................................. Culvert Diameter (feet) 

FHWA Chart Number (1.2 o r  3). ........................... 
Scale Number on Chart (Type of Culvert Entrance). ....... 
Manning's Roughness Coef f i c ien t  (n-value) ............... 
Entrance Loss Coef f i c ien t  of Culvert Opening.. .......... 
Culvert Length (feet) ................................... 
Culvert Slope ( f ee t  per foo t )  ........................... 

VALUE 
- - - - - - -. - 

2.00 

2 

1 

0.0240 

0.50 

314.0 

0.0045 

PRDGRM RESULTS: 

Flow Tai lwater Headwater (ft) Normal C r i t i c a l  Depth a t  Out let  

Rate Depth I n l e t  Out let  Depth Depth Out let  V e l o c ~ t y  

(cfs) (ft) Control Control ( f t )  (ft) ( f t )  ( fps) 
.~~~~~--~--~~~~~~~~~~~~~~~-~-~-~~~--- - - - - - - - - - - - - - - - - - - - - - - - - - -~~~~.  

9.0 1.07 1.56 2.00 2.00 1.07 1.07 5.26 

12.0 1.24 1.89 3.54 2.00 1.24 1.24 5.84 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PRDGRAM Version 1.5 Copyright (c)1986 

Dodson & Associates. Inc.. 7015 W. Tidwell. #107. Houston. TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



PIPE CULVERT ANALYSIS 

COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 23, 1991 

PROGRAM INPUT DATA: 

DESCRIPTION 

Culvert Diameter (feet). ................................ 
FHWA Chart Number (1,2 o r  3) ............................ 
Scale Number on Chart (Type o f  Culvert Entrance) ........ 
Manning's Roughness Ccef f i c ien t  (n-value) ............... 
Entrance Loss Ccef f i c ien t  of Culvert Opening ............ 
Culvert Length ( fee t )  ................................... 
Culvert Slope (feet per foot) ........................... 

VALUE 

PROGRAM RESULTS: 

Flow Tai lwater Headwater (ft) Normal C r i t i c a l  Depth a t  Out let  

Rate Depth I n l e t  Out let  Depth Depth Out let  Veloc i ty  

(ft) Control Control (ft) (ft) (ft) ( fps)  

20.0 1.43 2.05 1.92 2.00 1.43 2.00 3.99 

32.0 1.83 2.77 3.58 3.00 1.83 1.83 7.06 

.................................................................... 

PIPE CULVERT ANALYSIS CQVPUTER PROGRAM Version 1.5 Copyright (c)1986 

Oodson & Asscciates. Inc., 7015 W. Tidwell, #107. Houston. TX 77092 

(713) 895-8322. A l l  Rights Reserved. 



D COMPUTATION DATA SHEET 

a 
subject WHLTE TMKS/ALUA FkZA ACVWS Prepared by 3-5  D a t e a " 2  

Form 209 



PIPE CULVERT ANALYSIS 

MXIPUTATION OF CULVERT PERFORMANCE CURVE 

January 23. 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

Culvert Diameter ( feet) .  ................................ 2.00 

FHWA Chart Number (1,2 o r  3) ............................ 2 

........ Scale Number on Chart (Type o f  Culver t  Entrance) 1 

.............. Manning0s Roughness Coef f i c ien t  (n-value). 0.0240 

Entrance Loss Coef f i c ien t  o f  Culver t  Opening ............ 0.50 

Culvert Length ( feet) .  .................................. 315.0 

Culvert Slope ( f ee t  per foo t )  ........................... 0.0050 

PROGRAM RESULTS: 

Flow Tai lwater Headwater (ft) Normal C r i t i c a l  Depth a t  Out let  

Rate Depth I n l e t  Out let  Depth Oepth Out let  Velocity 

(cfs) (ft) Control Control (ft) (ft) (ft) (fps) 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986 

Dodson & Associates. Inc.. 7015 W. Tidwell. #107. Houston. TX 77092 
(713) 895-8322. A l l  Rights Resewed. 



D COMPUTATION DATA SHEET 

a 
Subject MHLl-i? T M K 5  /ALUA FkZA haw15 Prepared by= Date 2' zF% 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

January 23. 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

.................... Channel bttm Slope (feet per foot)  0.0018 

.............. Manning's Roughness Coef f i c ien t  (n-value). 0.0300 

... Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l ) .  2.00 

.. Channel Side Slope - Right Side (hor izonta l /ver t ica l ) .  2.00 
Channel Bottom Width ( feet)  ............................. 50.0 

PROGRAM RESULTS: 

Depth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Top Width 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq f t )  (ft) 

.................................................................... 
1.0 105.9 2.04 0.366 0.064 1.064 52.0 54.0 

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM. Version 1.1 (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  available. 



D COMPUTATION DATA SHEET 

a 
subject ~ H L T E  TMKS/ALW ~ e r ~  A ~ S  Prepared by 1-5 Date f - 'SsL 



COMPUTATION DATA SHEET 

subject WCtlSTE T A W / A ~ W  FECA ADhJ - 13- 71 Prepared by JSE Date '- 



COMPUTATION DATA SHEET 

subject W H L T g  T M K 5  /ALUA I=- A b W S  Prepared by= Date 1' 2F%! 



PIPE CULVERT ANALYSIS 

COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 23, 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

Culvert Diameter (feet).. ............................... 3.00 
FHWA Chart Number ( l , 2  o r  3) ............................ 1 

Scale Number on Chart (Type o f  Culvert Entrance). ....... 1 

Manning's Roughness Coef f ic ient  ("-value) ............... 0.0120 
Entrance Lass Coef f ic ient  o f  Culvert Opening ............ 0.50 

Culvert Length ( feet) .  .................................. 373.0 

Culvert Slope ( fee t  per foot)  ........................... 0.0020 

PROGRAM RESULTS: 

F l w  Tai lwater Headwater ( f t )  Normal C r i t i c a l  Depth a t  Out let  

Rate Oepth I n l e t  Out let  Depth Depth Out let  Veloc i ty  

(cfs) (ft) Control Control ( f t )  (ft) (ft) (fps) 

a -----------------------------.-------------------------------------- 

1.0 0.31 0.41 0.91 0.36 0.31 0.31 2.59 
54.0 2.39 4.33 5.38 3.00 2.39 2.39 8.94 
57.0 2.45 4.60 5.80 3.00 2.45 2.45 9.22 
70.0 2.66 5.91 7.85 3.00 2.66 2.66 10.56 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986 

Dodson & Associates. Inc., 7015 W. Tidwell. #107, Houston, TX 77092 

(713) 895-8322. A l l  Rights Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 23. 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

Culvert Diameter (feet) ................................. 2.50 

FHWA Chart Number (1,2 o r  3). ........................... 1 
Scale Number on Chart (Type o f  Culver t  Entrance) ........ 1 
Manninges Roughness Coef f ic ient  (n-value) ............... 0.0120 

Entrance Loss Caef f ic ient  o f  Culvert Opening ............ 0.50 

Culvert Length (feet).  .................................. 372.0 

Culvert Slope ( fee t  per foot) ........................... 0.0020 

PROGRAM RESULTS: 

Flow Tailwater Headwater ( f t )  Normal C r i t i c a l  Depth a t  Out let  
Rate Depth I n l e t  Out let  Depth Depth Out let  Veloc i ty  

(cfs) (ft) Control Control (ft) ( f t )  (ft) ( fps)  
.................................................................... 

33.0 1.95 3.47 4.58 2.50 1.95 1.95 8.01 

34.0 1.98 3.58 4.78 2.50 1.98 1.98 8.15 

43.0 2.20 4.73 6.85 2.50 2.19 2.20 9.40 

.................................................................... ------------------------------------------.----.---------.--..------ 

PIPE CULVERT ANALYSIS CMlPUTER PRCGRRM Version 1.5 Copyright (c)1986 

Dodson & Associates. Inc.. 7015 W. Tidwell, #107. Houston. TX 77092 

(713) 895-8322. A11 Rights Reserved. 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

January 23. 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

.................... Channel Bottom Slope (feet per foot) 0.0023 

............... Manning's Roughness Coefficient (n-value) 0.0220 
... Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l ) .  2.00 
.. Channel Side Slope - Right Side (hor izonta l /ver t ica l ) .  2.00 

............................. Channel Bottom Width (feet) 68.0 

PROGRAM RESULTS: 

Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 
------------------------------------.------------------.------------ 

0.3 29.7 1.44 0.466 0.032 0.332 20.6 69.2 

TRAPEZOIDAL CHANNEL ANALYSIS CCMPUTER PROGRAM. Version 1.1 (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. 



COMPUTATION DATA SHEET 

AhlK/AGW FEXA m M S  Prepared by j5E.  Date ' -/8- 9) Subject WcI.I=rE 

orm 209 
~. -. ~ - -~ ~~ - ~~ ~ ~ - - -  . 



COMPUTATION DATA SHEET 

subject fdHLT-IZ  TANK5 /ALLIA F&SA A W S  Prepared by Ts Date&% 



' I  : I .  DR'f'fi :: 
I)II;:S!:F: I F:"'I' :[ON VALUE. 
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COMPUTATION DATA SHEET 

subject U H I T T E  T&JK~/ALL(R FkZA Prepared by Ts D a t e s 2  



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 23, 1991 

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

C u l v e r t  Span (Width o f  Opening) ( f e e t ) .  ................. 6.00 
C u l v e r t  Rise (Height  o f  Opening) ( f e e t )  ................. 4.00 
FHWA Chart  Number (8,9,10,11,12 o r  13) .................. 8 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 

............... Manning's Roughness C o e f f i c i e n t  (n -va lue)  0.0120 
.......... Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening.. 0.50 

C u l v e r t  Length ( f e e t )  ................................... 359.0 
C u l v e r t  Slope ( f e e t  per  f o o t )  ........................... 0.0003 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Cont ro l  ( f t )  ( f t )  ( f t )  ( f ~ s )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - . > - - - - - - - - -  

35.0 1.00 1.60 2.50 2.34 1.02 1.02 5.73 
161.0 2.82 4.57 5.18 4.00 2.82 2.82 9.52 
163.0 2.83 4.61 5.24 4.00 2.84 2.84 9.56 
183.0 3.07 5.43 5.85 4.00 3.07 3.07 9.93 
200.0 3.26 5.91 6.41 4.00 3.26 3.26 10.22 

_---------------------------------------------------------s========= .......................................................... 
BOX CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.4 Coovr ioh t  I c )  1986 - ~ - -  

,r<. . d.' - , ~ ~~ 

Dodson & Associates, Inc., 7015 W.  T i dwe l l ,  #107, Houston, i~ 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 23, 1991 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
.................................................................... 
C u l v e r t  Diameter ( f e e t )  ................................. 2.50 
FHWA Chart  Number (1,2 o r  3) ............................ 1 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0120 
Entrance Loss C o e f f i c i e n t  o f  Cu l ve r t  Opening ............ 0.50 
C u l v e r t  Length ( f e e t )  ................................... 458.0 
C u l v e r t  Slope ( f e e t  p e r  f o o t ) .  .......................... 0.0020 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate' Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Contro l  ( f t )  ( f t )  ( f t )  ( fps )  .................................................................... 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion  1.5 Copyr ight  (c)1986 
Dodson & Associates,  Inc., 7015 W.  T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 23, 1991 

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

Culve r t  Diameter ( f e e t ) .  ................................ 2.50 
FHWA Chart  Number (1,2 o r  3 ) .  ........................... 1 
Scale Number on Chart  (Type o f  Cu lve r t  Entrance).  . ...... 1 
Manning's Roughness C o e f f i c i e n t  (n-value) .  .............. 0.0120 
Entrance Loss C o e f f i c i e n t  o f  Cu lve r t  Opening.. .......... 0.50 
C u l v e r t  Length ( f e e t ) .  .................................. 303.0 
C u l v e r t  Slope ( f e e t  p e r  f o o t )  ........................... 0.0010 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(cfs) ( f t )  Cont ro l  Cont ro l  ( f t )  ( f t )  ( f t )  ( f ~ s )  .................................................................... 
0.5 0.23 0.31 1.06 0.32 0.23 0.23 2.21 

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyr ight  (c)1986 
Dodson & Associates, Inc . ,  7015 W .  T i d w e l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



D COMPUTATION DATA SHEET 

a 
Subject uHz? -E  TMKS / A L ~  F m L  Prepared by- D a t e 1 ' 9 i  



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 23, 1991 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
.................................................................... 
C u l v e r t  Diameter ( f e e t )  ................................. 2.00 
FHWA Chart  Number (1,2 o r  3) ............................ 1 
Scale Number on Chart  (Type o f  C u l v e r t  Entrance) ........ 1 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  ............... 0.0120 
Entrance Loss C o e f f i c i e n t  o f  C u l v e r t  Opening.. .......... 0.50 
C u l v e r t  Length ( f e e t )  ................................... 308.0 
C u l v e r t  Slope ( f e e t  pe r  f o o t )  ........................... 0.0054 

PROGRAM RESULTS: 
Flow T a i l w a t e r  Headwater ( f t )  Normal C r i t i c a l  Depth a t  O u t l e t  
Rate Depth I n l e t  O u t l e t  Depth Depth O u t l e t  V e l o c i t y  

(c fs)  ( f t )  Cont ro l  Cont ro l  ( f t )  ( f t )  ( f t )  ( fps )  
.................................................................... 

8.0 1.01 1.47 0.32 0.94 1.01 0.94 5.55 
22.0 1.67 3.29 3.78 2.00 1.67 1.67 7.83 
24.0 1.73 3.66 4.50 2.00 1.73 1.73 8.29 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Vers ion 1.5 Copyr igh t  ( c )  1986 
Dodson & Associates, Inc., 7015 W.  T i dwe l l ,  #107, Houston, TX 77092 
(713) 895-8322. A l l  R igh ts  Reserved. 



FILE DATE: 01-23-1991 
FILE NAME: m 2  

FHWA CULVERT ANALYSIS 
HY-8, VERSION 3.2 

C SITE DATA CULVERT SHAPE, MATERIAL, INLET 
U 
L INLET OUTLET CULVERT BARRELS 
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET 

(FT) (FT) (FT) MATERIAL (FT) (FT) n NPE 
1 1006.90 1005.67 228.00 5 RCPE 3.75 2.42 .012 CONVENTIONAL 
2 
3 
4 
5 
6 

SUMlnRY OF CULVERT FLWS (CFS) FILE: W2  DATE: 01-23-1991 

ELEV (FT) 
1006.90 
1008.02 

TOTAL 
0 

50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
183 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 9 8 
0 47 5 
0 88 4 
0 130 4 
0 171 3 
0 214 3 
0 259 3 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: WT2 DATE: 01-23-1991 

HEAD 
ELEV(FT) 

1006.90 
1008.02 
1008.61 
1009.14 
1009.57 
1009.72 
1009.83 
1009.93 
1010.02 

HEAD 
ERROR(FT) 

0.00 
0.00 
0.00 
0.00 

-0.01 
-0.01 
-0.01 
-0.01 
-0.00 
-0.00 
-0.00 

TOTAL 
FLW(CFS) 

0 
50 

100 
150 
200 
250 
300 
350 
400 
450 
500 

FLW 
ERROR(CFS) 

0 
0 
0 
0 
2 

.1 
2 
1 
3 

3 
2 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.86 
0.45 
0.53 
0.27 
0.75 
0.64 
0.50 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 



CULVERT f f  1 

FILE DATE: 01-23-1991 

FILE NAME: WT2 

PERFORMANCE CURVE FOR 5 BARREL(S) 

HWE TWE 

(ft) (ft) 
1006.90 1005.67 

1008.02 1005.97 

1008.61 1006.12 

1009.14 1006.24 

1009.57 1006.34 

1009.72 1006.44 

1009.82 1006.53 

1009.93 1006.61 

1010.02 1006.68 

1010.11 1006.76 

1010.19 1006.82 

ICH 

(ft) 
0.00 

1.12 

1.71 

2.24 

2.67 
2.82 

2.92 

3.03 

3.12 

3.21 

3.29 

CCH FLW CCE FCE 

( f t)  TYPE ( f t )  (ft) 
-1.23 0-NF 0.00 1006.90 

0.47 6-FF 0.00 0.00 

0.91 6-FF 0.00 0.00 

1.47 6-FF 0.00 0.00 

2.02 6-FF 0.00 0.00 

2.21 6-FF 0.00 0.00 

2.35 6-FF 0.00 0.00 

2.49 6-FF 0.00 0.00 

2.61 6-FF 0.00 0.00 

2.72 6-FF 0.00 0.00 

2.83 6-FF 0.00 0.00 

El. i n l e t  face i nve r t  1006.90 ft E l .  o u t l e t  i nve r t  

El. i n l e t  th roa t  i nve r t  0.00 ft El. i n l e t  crest  

INLET STATION (FT) 0.00 

INLET ELEVATION (FT) 1006.90 

OUTLET STATION (FT) 228.00 

OUTLET ELEVATION (FT) 1005.67 

NUMBER OF BARRELS 5.00 

SLOPE (V-FTIH-FT) 0.0054 

CULVERT LENGTH ALONG SLOPE (FT) 228.00 

****' CULVERT DATA S-RY *******************%***% 
BARREL SHAPE ELLIPTICAL 

BARREL SPAN 45.00 FT 

BARREL RISE 29.00 FT 

BARREL MATERIAL CONCRETE 

BARREL MANNING'S N 0.012 

INLET TYPE CONVENTIONAL 

INLET EDGE AND WALL SQ. EDGE WITH HEAOWALL 

INLET DEPRESSION NONE 

TCE VO 

(ft) (fps) 
0.00 0.00 

0.00 5.50 

0.00 6.82 

0.00 7.66 

0.00 8.16 
0.00 8.31 

0.00 8.39 

0.00 8.47 

0.00 8.53 

0.00 8.59 

0.00 8.63 



ENT DATE: 01-23-1991 
TIME: 02:54:07 

TAILWATER 

FILE DATE: 01-23-1991 
FILE NAME: WT2 

""*** REGULAR CHANNEL CROSS SECTION **n***D****n**** 
BOTTCM WIDTH (FT) 100.00 
SIDE SLOPE H/V (X: 1) X10.0 
CHANNEL SLOPE V/H (FT/FT) 0.006 
MANNING'S N (.01-0.1) 0.030 
CHANNEL INVERT ELEVATION (FT) 1005.67 
CULVERT NO.1 OUTLET INVERT ELEVATION 1005.67 F l  

*""** UNIFORM FLW RATING CURVE FOR WWNSTREAM CHANNEL 

FLOW 

(CFS) 
0.00 

50.00 
100.00 
150.00 
200.00 
250.00 

W.S.E. FROUDE VEL. 

(FT) NUMBER (FPS) 
1005.67 0.000 0.00 
1005.97 0.532 1.64 
1006.12 0.565 2.14 
1006.24 0.584 2.50 
1006.34 0.597 2.78 
1006.44 0.607 3.02 
1006.53 0.615 3.23 
1006.61 0.622 3.42 
1006.68 0.628 3.59 
1006.76 0.633 3.74 
1006.82 0.637 3.88 

SHEAR 

(PSF) 
0.00 
0.11 
0.16 
0.21 
0.24 
0.28 
0.31 
0.34 
0.37 
0.39 
0.42 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 2.60 
EMBANKMENT TOP WIDTH (FT) 40.00 
CREST LENGTH (FT) 175.00 
OVERTOPPING CREST ELEVATION (FT) 1009.50 



COMPUTATION DATA SHEET 

Subject hHzrE TANK5 /AGW FefA A m 5  Prepared by=  ate-2 



BOX CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 22. 1991 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 

Culvert Span (Width o f  Opening) ( f ee t )  .................. 
Culvert Rise (Height o f  Opening) ( f ee t )  ................. 
FHWA Chart Number (8.9.10.11,12 o r  13). . . . . . . . . . . . . . .. .. 
Scale Number on Chart (Type o f  Culver t  Entrance). . . . . . . . 
Manning's Roughness Coef f i c ien t  (n-value). . . . . . . . . . . . . . . 
Entrance Loss Coef f i c ien t  o f  Culvert Opening ............ 
Culvert Length ( feet)  ................................... 
Culvert Slope ( fee t  per fwt) ........................... 

PROGRAM RESULTS: 

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

(cfs) (ft) Control Control ( f t )  ( f t )  (ft) ( fps)  
-------------------------.--------------.-.---.------------..----.-- 

500.0 1.52 1.02 2.68 1.52 0.66 1.52 1.99 
1000.0 2.31 1.64 2.92 2.31 1.04 2.31 2.62 
2000.0 3.52 2.63 3.62 3.52 1.66 3.52 3.44 
3000.0 4.51 3.47 4.94 4.51 2.17 4.51 4.03 
4000.0 5.00 4.23 5.90 5.00 2.63 5.00 4.85 

5000.0 5.00 4.94 6.50 5.00 3.06 5.00 6.06 

&5jl).o c o o  &O 7.71 G ~ J  1 6 7  7- 96 

BOX CULVERT ANALYSIS CWPUTER PROGRAM Version 1.4 Copyright (c) 1986 

M s o n  & Associates. Inc.. 7015 W. Tidwell. #107. Houston, TX 77092 

(713) 895-8322. A l l  Rights Reserved. 



COMPUTATION DATA SHEET 

Subject UHL7-E T A d E  /AGUA F m  A W 5  Prepared by Ts Date 2- 3-91 



FZ':iF'E C1J1 ... VEET ANALYS:[S 
i::~MI:"IJTn̂ TIal\IJT I OF !:::::ULVI:IIT PEl"F0l;:MfilUCE CIJRVI5 

Oc.tober 3 1'3'3:L 

I i R M  :[ IVF'LIT DATA :: 
DEEiC:R IF"1~:1:01~ 'VAL litji 

C : u l  ver. t  Diameter  !: f e e t  :l ............................................ 4 ,, <:I !:j 
... .-. I-l..IWfi (::ha7 t Nu~ntrer ( 1, i csr ;<.I .............................. 1. 

Sra:l.e Number 01-1 C:i-iar-t !:'Type o f  C u l v e r t  Entl-ance:I. .......... :I. 
anl lr i lgqr; i?oughl..~~";s l : : : : : ~e f f i ~~ i !?n . t  ( r . i -va lue: )  ................ M <:1 " (L! 1 :;.:2<:1 

En.t.,rancr I.Lo%s l::,:::,r.ffir:ierit; o f  1 : L e r  Clper1:il-19.. ........... i::) . 5!:j 

1:::::ulvert L!?ng'tli !:fe!?t:l.. .................................. 1 1 ,:+ . C! 
. .. . (.' i..ji..i ti Cui.ver-l; S:Lape !:.fee% per  .toat; 1 ) .  .............................. '..J ............ 

F'p131'::' " ' . .rb::HM RESIJl.."r8r 
. c,w Ta j. :I. wat e r  lieac:l.dat; e r  ! f 1 I f  1 I i ; :: i 1. i.)i:!l:s t 1.1 at or..( t: 1, i.t i' I -- 
.... ,:r t t:! i,eI,j.Ll.l I r l l e - t  ( j ~ . i ; l ~ t  Dejjtl-j I-jep.tl.-, uut:ie.t Vwlr:,c:: it:y. 

i f t "  i: :.., ..,. t r . . l  : - - .  t .f..., ; .f .t :, (1 :, ( c:: ,f 5 :! 8-s. 4 ~ 1 4  , t..~.. < f t : i  (: .f ;; 
I . .  I... J j..j 1 



COMPUTATION DATA SHEET 

WHLTE TANKS /ALLIA F~SA A W ~  Prepared by= Date&% 



l::t.tlvert Dpal-I i:Wid-th m i  CJpr?n:ing:) i - f ee - t : ) .  ...................... G ,, 5(:! 
C:u lver t  RI.?;~ 1 : l ie iyh t  cz4.i Opening:) ( f e e t : )  ................... :I. . !:I<:) 
Irt4WA C h a r t  I\l~crnber 8 1 : 1 : l : l  r I:?:! .................... n 
S c a l e  Nutnl:)er ccri #::hart (Typir. o l  C : u l v e r t  Er?trarice:) .......,. I. 

Mar ln ing 's  IRoi.iglines~ 1'::oe.f.f i..-ic 8- .. r iI .; i : n - -va l  l.ie:) .,..............., <:I . (1) 1. ?:;I. 

E l - i t rance L.o!;!a C:oef f i c i e r i t ;  : :  ~ : : ~ t l v r r t  Op<?tiiriq.. .......... (1) . :.;i:i 
C:u lver t  l...ength ( f e e t ) . .  ............................................ 11, ~3::? (::I 

C :u lver t  S l o p e  (: . feet  pev iooL :j . .............................. t:! ,, c:j[':)!::):: 

FR013Wr?ll I.?ESLJl .... "1.5; : 
: ,  , . ..: ', . , , , l-{ea(-jwa.i:e,~ (: . f t  . '1 . tl-.,. \S..*I i i l c r i .  .. ..." clr -' :I!; . i. i:: a:l i?i?jjh!i .it:$ b !~I.I k :L ~t 

fieji.i, h (::it,.,. :! .i. 8 - pa.l: c. T)et,'th In%c+.t: Ir3u.t I. el: Dep.l:!i ,. I:z ... >., *::., I #:st::: i .I:: ;> 
. . . .  <: ' !j'. .. i; .f .k; ( I 1 .  ., (: t:: .f !; :I , . ~ r i t  r rr ! l  C:c:#n i. i. o:l. !: f t :! .... . r. :i ,i 

- .... - - .............................. -. ............. -. ... - ................ .- .......... .- -. ............ - - - .. -. - .... - ...... - ....... - -. ..... .- - .- ............. -. - ..-.-.....-... - .-.....--.. .- 

BOX C:ULVEF:- RhIAI.-YSIS C:OMPI.JTEF$ F'E:OI;I::fiM Ver s i ,rcr3 :l . d1. 1::opyu i g l i t  : :) 1,381- 
Dadson R d  A.;soc: ia te .> ,  E. I n c l y  7i:1115 Id. T: idwel l ,  1 .  i : t ;  TX : 1 1.1'3,- 

1713:) ac~5..-032:2. ,ql 1 ~ i ~ h . l : ~ ;  R ~ ~ ; ~ ~  vc?d. 



D COMPUTATION DATA SHEET 

Subject kJHZTE TNKS/AGUA F m  A W 5  Prepared by Ts Date 1- *%! 



Fr':I:PE i:UL.VEiRT ANALY!:jI S 
COMI=2U'I'fiT I ON OF CUI..VEH'T' PEKFORMAN1I:I'L I:::i.IF:VIi 

Uc.kober. 3, 1.z,;/j1 

....... - - - .....- 

I : : A l  I NF'I.JT DATA: 
UFC~I‘'~';: - ~ -. If> ' ,  I01\1 V A I... L! 1: 

-. -. ,- -. .- - .- - - -. .................... .... ........................................... ............................ ......... ... ......................... .........- ..... .....- 
.... 

i:'.uL v!$i*. - t  D :i a m e t  er. !: - feet ;  :I .. ., ................... ,. ..........,.......... 1 . <>!:> 
I:"HWA C:l-)art I\luml:~ev l : : lY2 or 3 5  ............................... 1. 
S i : a l e  Numbel- r:,n C:i.lai.t i l - y p e  o f  ! :3ulvei , . t  E l - i t i 7ancc? i  ..... ,..., .... 1 
I l a n n i n g ' ! ; ;  lioccqh~..ies?. - i : : : c a e f f i c i e n t  !:n.--value) ................. <;I " <:) 1 ;;:;!I 
1zn .t ,. <:ii$i:e .- ..- Ltr:,!is C:oc . f f i . r : : i t?~ i . t  o f  C:i.r:Lvei-t 1I)pening.. .......,....... f.3 ,, :,jc::) ... 
1:::ul v e r b  Lc-.~~q.t l-~ I: f ee t  :i ................................... :L 1 3 0  . 0 
iu:l . ve r  t $1. ope !: f e e t ;  per  f i:u;s-t: :i ..................... ,. ......... ., . . ............. 

;-.,,-.,<'..,{: 

..... ................. .... .- ................ ... - ......... .- ..-..--- ... .- .................. -. .............. -. .- ............................................... - 

F:aliC)GF'f\IM IS:ES1,JL'T!:j:: 

F:l.,:iw 'Ta j .1wa t r . r  tieadwati.~,. ( f t >  M o r n l a l  i ; i ~ ~ % t i c ~ ~ l .  D e p . t h  a t  ij!.~t:lel. 
.. . . . . .  ~ ~ . b  c. U e]rr t IT I 1-1 1 e % 13u.I.:I.c-1; D e p t h  Dc2p i. c: ~t...\ . c3 - a"f f5 , t.<e. 1. b; y 
. . .  ( .l:::.k ., ....(I-,. y r  -1 . .: f t :, 4: f t :I I: r:: .f .i :, ... -.r.. . . .  r ~ n t r c a l  ( f t :)  !. .r 12 55 ) 

.............. -.- . 
..... ;;: m &d. ::. 5 7  !:I n cj,<:i <> s ,::L .-:J a 6,::l. ..:,,.. 3 . !::i !.:I .. 5 E.3 -3 !:! a .:. ,z 

... .".,-., - - & . (<.:j. 5 .  '3,:+ , I: j-1 :3 " ,;:,':'7 (2 " F, <: .L~,!.) " t.! . . > 7..!:i!:i .. 1. <: " :1 !:: 
:23<:, " C! 1 ,:+ . 6.4. " '3,:4, ., . 53 7 . 00 * '":", ..: , / .. !:!!:! ~. 5 " 9 11: 

....... fj . cj,q. - 3 .  ',7 .. ,::; 2: 3 !:I . t:i 15 . ::.z,:q. I 6 , 1 : i . 00 i (':)!:I d ~ '9:::: 
.-., ,:> . 16.C4. cc , , : :I. '7 ,, :? 3 '7 . <:I!::! r,;; ,, .:$'.;? '7 ,, !:!<:! ,, '3i 
.L ,., !.I a !:i 

. .. 
P I  F:,E CiJL.VEFI:T &NALY!:jI $ II:[:JMF'UTER PHul:jRAIvl V e r  s.lr:,n :I. .. 5 (3opyr. z gl-i i: !. (1: :! :l.::)[36i 
Uor j sn r )  & L)'j:sociat!:ri, I~ . . i c . ,  7!:>15 W. ' T i t d w e l l ,  1 t ;  Ti; 77!:!?3:: 

" '] Q.z,5-..ip.>.') a. ..,,. A l l  1'i:ightr; F;e!$erved.. 



COMPUTATION DATA SHEET 

Subject WH31.7-E TU'KS/AGL(A FkZA A W S  Prepared by- oate&a 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

January 22. 1991 

PROGRAM INPUT DATA: 

DESCRIPTION 

Culver t  Diameter ( feet)  ................................. 
FHWA Chart Number (1.2 o r  3) ............................ 
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  Culvert Opening.. . . . . . . . . . . 
Culvert Length ( feet)  ................................... 
Culvert Slope ( fee t  per foo t )  ........................... 

VALUE 

PROGRAM RESULTS: 
F l a ,  Tai lwater Headwater (ft) Normal C r i t i c a l  Depth a t  Out let  

Rate Depth i n l e t  Out let  Depth Depth Out let  Veloc i ty  

(cfs) ( f t )  Control Control (ft) (ft) (ft) ( fps)  

.................................................................... 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (=)I986 

Dodson % Associates, Inc.. 7015 W. Tidwell .  #107. Houston. TX 77092 

(713) 895-8322. A l l  Rights Reserved. 



D COMPUTATION DATA SHEET 

a 
Subject hflxm TMKS /ALLIA F- Prepared by TG Date=% 



C u l v e v t  Diariietet- ( f e e t ) .  ................................ sn (:)(:! 
FHWR i':liiit-t Plurnbev (1 ,  2 or- 3).  ........................... 1 
Scale  N!!rnbe~. on C h a r t  ( T y p e  of C~.tlvet- . t  E n . t r a ? . t c e ) .  ....... 1 
Ivianni.n!g ' r: R o i - l ~ h r ~ e s s  C o e f  f i c i e r . &  ( r t - v a l  I . I E ~  . . . <:I " (1) 3. ?$:I 

E r , t t - a .~?ce  L.~&c, C o e f  .F:i c' i ertt i:t.F C I I  lve i - . t  Cijjen :i rig. ........... (:I . 51:l 
Culver .%t  1-errgth ( feet  ) ................................... 3 7 6, . i:) 

:" "'.. .- Ci . .~ lve i . t  S l o p e  ( f e e t  p e r .  f -  I . s < > . ) .  t ............................ ,. ,.)(.I a,:, 

PROGRFllil HI;:suL'rs :: 
F%i-rw - i a i . lwa . t e i .  b i e a c i c u a t e t -  ( F t )  N o i - r i i a l  C t - i t j c a l  1;)eptii [I .t 'l..., '  

I,,\ .... +:::t; , t a lr I j e p t h  I n l e t  . ,,I;< D e p t h  Dey~.ti-, !ju?I.+:~t Velx:>~-:j.t!,, i ...t 
( t. .-. t ... > ! f t )  Cnj.,ti;'o;t Coi*.,.l-l-o:l. ( f t  :I ( .f .t; j ( f t )  ; .f13:;:~ 

-. ... -. -. ... -. .........-...... -. .- -. -. - -...-... - ....... ..... - - ... .- -. - .- - .- ... - -. - - - - - .- .- -. - -. -. ............ .. - .... .... -, -. ...... ... .... 
..... 1 3. !:I 1 " Lk(:l 2.0:t 0" c.3 I u  c;3 1. .. 4.0 i " L::. ;.., 6,;. " :! 2; r.v 

. . . . . . .  
;? 4 ci 58. !:I 3. Oi:i 4. 613 A , . .  '35 3, (:I<> A* ?.,jc.j f.2 ,, 2; I. 

3-38 65. n 3. 00 6. 3 ,  (:I(:> ::. .... ..= ..! ,-- 9 :x u ;A<, ..... .I .:",-. , ....... I 



COMPUTATION DATA SHEET 

subiect ~L'H~I-EZ TANKS /ALLIA FkjZA h W'J 5 Prepared by- Date 1'2 



P I P E  CCIL..VE:RT RI\IFIL.'ISIS 
CCJMPI.JTRTIDN OF C)IJL.VERT PERFCIRMRhlCE I:LJRVE 

Febv*uai.-y 1. 1, 1.9'31 

PRCJG13Rl~l IMPU'1- TIfil-R: 
DESCRIPTION 

C: i . \ l ve~ t  ULa r i l e te r  ! .Feet  ) ................................. 3" [::I<:! 
.... 

Fl-4WI-l C h a r t  N?.(mbe~, ! 1, 2 or- . r )  ............................ 1 
r% 3t:ale hll.\riiber or., Ct1au.t ( T y p e  i:*t' C:cilve~.+; E:rctir.;!ti<i::ef . . . - . . a .  1 
lu lann ing '  5; Hol..\!li.iip~ez;s CoeFFj.r:j.ergt i.n-vaI.?ie) ............... <:! CI 1. 212 
E l i -%t rance  L..oss Coef ! ' i c i e r i . t  c-4.F C:~.tlve'i.-t Ciper,ir.iq,, .......-... ::I :;<:I 
C:u lver t  L . ~ ? n g t h  ( f e e t  ) ....................................... ,, ( I  L. . ,, ::, 
C:ulvel-t Sli:tpe ( f e e - L  pei.% fc,r:d;:~. ............................ i:) ,, <:)(:15::1 

FiROliRRM RESLII ..KT5 : 
F:l,ow T a i  lwc,.t;ep- Headwa.tey% ( F  I 1 ' pi- . . . -  4 I .. 1 I j, 1 1 : )  h ; iCji..i-I; I i 2 t  

... ~~t~ Ueptl.1 : in let  L3u.t 1. e t  U e p t  I-i i, . ,.,J.t l- I (:j t..~t :C @:?I; 5 ~ ) ~  1 c;:,i.: i. t y 
( (2 f y; ) ! f t !  Conti.-.ccl i::ol-,ti-o:l, ! f k )  ( f t  ) ( F i  t > \ .F , +.,*>) .. 

..- .- -. - ... - ... - .... .- ... -. ... .- -. -. ... .- - .- - .......... .- ....-...-.......- .- - - .- - -. - ... -. -. .- .- .- ......... .- -. .- -. - - ..... -. ....... -. - ......... - .- .- - .... 
.... ;' ,, .L, 2: - 56- {:I 3. !:>(:I L). 51 .(t.;H 3.00 .i. c r y  .-I i . . .  >:?.::, i ... 

...... 3. 4 .  9 7  2 " 5, ;; G 1. (11 4.353 3 , i I C i  3 w <::I <:I 8 . t: ,A 
... 1:: ;: " 523 E, :!i . (11 3. 0(:) 5.38 ..:. 34 3. 09 .3 ,, ::li::l Q .) .. ;!:<:) 

'71. O 3 . [:)I::) 6.  03  ;. yj0 3. [::I<:I ;?. 67 ;;? q ..... $-.> . Ci;l, I, I/ 

......... ................ -, - ...-... - - .. - ...........-. .- .. - -. - ...... - - ....- -. .- --. .- .... -. ........ - -. - - - -. ......................................................... - -. . .. . 
P I P E  I:UI.-j,)E\:Rl" Rl\lRI ... YB:IS COMPU-l"ER IFll70tiRRM Ver?3<iayj 1. 15 Copyr.:i. q i i i  Cc! 1'381'. 

... ..>........... -7 - : D c c ~ d s o ~ ~  & F i c , soc ia tes ,  Inc., ,v15 W. ' r i d ~ e l : l . ,  : I  i-icqt.tstI:.oi~i, , ~ U Y L :  

1713)  095-03;f:Z. i : i l  1 l i j ,  ght;s R e s e r v e d .  



COMPUTATION DATA SHEET 

Subject M U L T t Z  T M K 5  /ALUA FefA A M S  Prepared by 75 Date-2 

Form 209 
~ --A pA~~ . ~= 



PRI:IGRRM INQIJU D R l R :  
DESCR :I P'i'ICil\l 

C u l ~ . / e i . . t  P i  arnetet- ( f e e - t  ) ................................. 4 <XI 
Ft4WR C l h a r t  N~.iri~ti~?i; ( I . ,  2 rri- 3 )  .............................. c 

Scale N u r n b e v  acr'l C h a i - t  ( ' i ' y p e  of C~. . i lvei ; . l_  E ~ ~ t i ~ a n c e ) . .  ....... 1 
Ir la i -~l-c i~, .~~~ . 5 Rougi,iccusr; C o e ' f f i c i e r k  i n - - v a l .  ?re> ................ <I * !:li; 4. $::I 

E ~ , t i - . z ~ r i c e  Losrj C o e f . f i c i e l . - v t  of C ~ . i l v e i = t  Opei-!j.itg!. ........... i.3" :,!::I 

C:~.i lvevt 1 - e n g t  h (feet  ) .................................... 1 : LC: I - (I - 
C t . i l v e i t  Slone ( fee t  pei- f o o t ) .  .......................... !:I, o(:15i, 

PROISftiilrl RESUL--rS: 
~i~~ l a i  l w a t e l -  t i e a c j w a t e ?  (Tt ) j\Joyriial Ilii-.;it i c ; r : l  !lepl,h a.i O i i t  :!.el; 

Rat k? D e p t h  T.r,let O u t  le t  D e p t h  i iepttr (3t.tt.le-l; !,'elc:,<:;:i.ty 
(c..f'5) ( f t )  C:i:~i;,t.i.ol Cont i - .c- , l  ( f t )  ( .f.L j ( .f.b :) ( iy pi; ) 

................................................................... ... 
i . i.) 2. !:)!:I 1 a rz2; <;, ;.;"y <:I " E; Ti r.2 " t.:rc:> 

. . C) .. 38 . . + I :  
\..a ,, .,. c.., 

1 4 i:) ;;: q !:)(:I 1. . 50 2:. 1 1 a :?; ci 1 . e:ji:j .::. . 90 .. .. ;:; " ;: .. ,..> .:? 

........ 2. 7 8  4 . I, - .  c 4 1 . '34 42. (:I 4 .  00 i r id .i il. ,, !:!cI A ,* ~..'.; %.I. 
. . . . . . .  6 . i:!ij 2 v  e;2 (5 <I& J ., 1.. '36 4.. ti)!:) ..-, 
4. :. . 0 c" F F  '7 ' "' ~., " 4 ;:: 
8-7. (:I L" (:>(I ,i m =- ,.J (.I - 8.01 4 .no  2 ,, &\:< .i+ n !::I (-1 c. ., 9 s: 
'38. 0 6 .  O!:I L. 8.  71 4.  !j!> 3 . Cii:) L+ (.:I < j  7 .  3Ci y, . ,, .::, 

1 :L 6. !I 6. C i i )  5-32 *(:I.gL+ 4.!:1:3 3.25 LC . 1 1 0  ?, .::..;2 . * L ..,..! 



COMPUTATION DATA SHEET 



D COMPUTATION DATA SHEET 

a 
subject Llcll+Tt7!5 TAAIWC/A~W FED4 hWm5 Prepared by TSE Date -'9- 9) 

Form 209 



% \ p \ v , v !  3 D COMPUTATION DATA SHEET 

1°C 

D 
a 

Subject WkkTE T A h w c / A 6 ~  FElX mhS Prepared by rsE Date '-'P- 91 



m 3 D COMPUTATION DATA SHEET 

1°C 

D e 
Subject WkbTE TANK/AGW FErA M ~ s  Prepared by ZsE Date 2-(2- 9/ 

a 

Form zuv 



COMPUTATION DATA SHEET 

subject MHLTE TMKS/ALL(A F ~ Z A  ACYVIS Prepared by TS Date 2 - 2  



D COMPUTATION DATA SHEET 

subject WHLTE T N K S / A L ~ A  F- AbJW5 Prepared by Ts D a t e s 2  



COMPUTATION DATA SHEET 

subject WHLTE TMKS /ALLIA F a  haw15 Prepared by= Date-2 

Form 209 
-.- -- - - - 



P I  VE CUI-VER'I' RNI:IL.YSI:PI 
COMPLJ'r'FIT'ION OF' CLJLVER'T' PERFII!RMRNCE CL.JRVI1:: 

Februai-y 1 1 ,  19'31 

.......... C u l v e r t  D i a r < i e t ~ ? r  ( f e e t )  ................................. c. ,, -J~.I 
.... 

FI-IWR C;!har.*t r41.tmbc.i; (1,2 or; 3 ) .  ............................. 1 
S c a l e  Nurnber- on Char.L ( T y p e  o F  C u : L v e r t  E~itrar-cce:~.. . . . . .  . 1 
Iv lann : i r~g  . !; F R o u y h n e s s  C,cref f icr. i .ent (n-val  t.te) ................ <:I . (:I 1. 
Entrance L...(:~ss Ccze f  fit-ierl't. o f  C u 1 v e r . t  O p e r l i n q .  ; ........... 0 .  5i9 
I:t.tlverSt L e r i g t h  ( f e e t  ) .................................... :L 00 . () 
C u l v e r t  C5lope ( f e e t  pei-, f o o t ) .  0 fl(-,"':.'' .......................... . . . .  <..lC) 

PROERRt4 RESUI..l-5 : 
F l o w  ' T ' a j . l w a t e i -  t l e a i l w a ' t e r -  I f t )  N ~ r i n i i l  (,i;itic:t<:!. i?ei?t:.h at: Cl I..\ I - ' - ~ ' t  , 1 t:: 
Fiat e D e p . t h  I n l e t  ut.\kle.t [)epth D e p t h  i:ji.tt;l.et i)el.c.,ci;t,y 

( 1 2 . f ~  ( f t ) COTC~:  T.O I. Cil.ylt i-c:, l ( .F'r ) ( f t :I ( f t : )  (fF;) 
1 ..= 

- ..... -. ... - .- ............. -. .. - - .. - - ....... -. - - -. ... - -. - - - .- - - - - - - -. .- - - - - - - ... .- ...............-.. -. ..-............ - - .. -. ....... 
16.0 1-35 .1. <:I(> 1 .  00 1. 26 1 3 ::; i. ?l+ 6 . A,. 3 .I 

28.0 2.  ern 4 . 0 6 .3. ..- '3 1 E:. 3i:1 Z .  L. (j . \... 9 ;. c .st:; 7 . 7 11. 

43. (2 2 . 2 r 3  . 6 4. 5. i,z ;;;" :?<:) 2. 23 i:. ., ;.!!.i 73 . ,:;!a ..'.. c: .. 

c - 2-31. :'; . ,-3 7 ,: ... ;? . :s 1 ...., r.:... ., 1. . 1.) 5-73 5:. dt.1 c: 0 %.!$..I 
1, !Il -:cj ,- 

...... E '" <) 7 " fi':) z: * f C i  E:" L, :I ..-, =:: . . >,La . 2: 4 1 k:!" e,>,:: <:. .... .It,.! h... .L .:.:. p ":: " J ~ . . ,  

..... ................................................ - .............................. - - .- ................... -. .................................... -. ........................................... 

P I P E  CUL.VERT RNr?l.YSIS C:CIMPU-rER VRISGRQM Vei-.!;:i.c~r~ 1.. 5 i:lo:ii;~i g h t  1c:) 1386 
Dgdr;o,.i & R s s n c i a t c ~ . s ,  j 7015 W. ' T i t i~ . i l e I . l . ,  #1i1'7, kl~:~i.t~;ta::*jrj~ '7-.X '77Cz9;: 
(71 3 ) &95-8""" . 1 R %  g h t s  R e ~ e i - v ~ d .  



COMPUTATION DATA SHEET 

Subject Wkb7X-E TAW/AGW m&S Prepared by % Date 1 -7- 7) 

Form 209 



COMPUTATION DATA SHEET 

a 
Subject l d c t n E  TAICY/AQW FEXA ADmS Prepared by TSE Date I -'?- 71 



COMPUTATION DATA SHEET 

Subject UkkmIZ TAIWC/AGW F U  m/L)S Prepared by= DateZw0- 7) 



PIPE CULVERT ANALYSIS 

COMPUTATION OF CULVERT PERFORMANCE CURVE 
February 8, 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

Culvert Diameter (feet). .  .. . . . . . . . . . . . . . .... . . . . .. . . . . .. 3.00 

FHWA Chart Number (1.2 o r  3).. . . .. . . . . . ... . . . .. . .. . . . . . . 1 

Scale Number on Chart (Type o f  Culver t  Entrance) ........ 1 

Manning's Roughness Coef f i c ien t  (n-value) ............... 0.0120 

Entrance Loss Coef f i c ien t  o f  Culvert Opening ............ 0.50 

Culvert Length ( fee t )  ................................... 60.0 
Culvert Slope ( fee t  per foot)  ........................... 0.0050 

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

(cfs) ( f t )  Control Control ( f t) (ft) ( f t)  (fps) 

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.5 Copyright (c)1986 

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 

(713) 895-8322. A l l  Rights Resewed. 



COMPUTATION DATA SHEET 

e 
AW/A6UA FLEA mM.3 Prepared by r5z Date I -29- Y/ 

Subject m E  

a 

Form 209 



D COMPUTATION DATA SHEET 

D a 
Subject W&TE.  7AhWC/A6W FEb3 mma Prepared by j5E Date-?/ 

Form 209 



COMPUTATION DATA SHEET 

-.-- 
A / Prepared by jSE Date 6,s- 7) Subject 

Enrm 7nO 
~ 



C u l v e r t  S p a n  ! W i d t h  o f  Cioer,ir~uj ( f e e t ) .  .................. .:-" ,,. -.! - (.)!u - " 

l::ul.vert Rise ( H e i g h t  of O p e i ? i i ~ i ! ~ j  ! t7ec? t )  r- .................... -1.. 40 
F'HLIR Chart N~.tmber (8, 9, 1 0 ,  11, 12 c : : ~  1.3) ...................... A ... Scale INc~rtibev- oi? Cha.5-t ( T y p e  of C:!rl.veit Ei :n t ra i '~ce) . . . . .  1. 
M--... rti  1, !I:TI~ . 5 R 0 ~ g l 7 r 1 e s s  C c e f  f i ~ j e i ' i t  ( r ~ - . ~ a l  ,.LC') ...........-I.. (11. !:12;:0 

Er,.lr.ar.,c:e L o s s  C o e f  . f i c : i e n t  of f ; ~ . . t l v e r t  C:lpening.  ............ 0. 5!:i 
C ~ t l l i e r - t  L e n g t h  ( fee ' t :  ) ........................................ 30. Ci 
!:_u:!.verl: S :Lope  i f e e t  [ m r v  foclqt: ) ................................. <:I a Cl(:l?i(:l 

I:,R(](;R(?pl RESULTS : 
,lq-tr.rj)al c;p-. i.i; j.c:,<>, 1 ?>!:!?!>.t;b-, ;;,t (1 ..I- 1 ,-.+ F l o w  T a i l w a ' t e i - .  t . l e a d w a t e r  ! . F t )  1.1 . . c! .. 

Hate U e p t h  I r8: le t  U t . ! t l e t  Deij- t ;f i  ~ j ~ ~ : , t ! i  rr!,i;let ..... t ~ .  . i; .. t...,~: .I. i_ :y, 
.... ( !:If r; :I ( f t )  (' . , , ,  1 [:i:,?lt r..u :1 P.t ) ! .I2 < " 1 ( .,: .i ) ( .i 52 .... ::> ) 

... .... .-.. - - - - -- - - -- - -. - - ... - - -. .- - .- ... - -...-..-..... - - -. .- ..-. -. ....... -. ..... -- .......... ................ ... -- .-.- .. 
HBX CUL..VER'T HNFILYSIS CClMPCITEFt PRDGRRM V e r s i o n  la.!! C:o[:iyl-ight (c::! 1 9 8 G  
D~:: ,dso.~,  & f isc ; ,= ,c ia ter ; ,  : ,  7015 W. ' I j , d ~ ~ e ] . l ,  ii10'71 I-.ic:,u~itisr,, ''1-X 77!>'3:? 
( ' 7 1 3 )  ' - 2  f41  I. R i  g h t c ,  Resel-.qc?cl. 



C u l v e l - t  Soart ibJi.clt;h o f  O p e r ~ i r r g i  iFee.t! .................. :;6. C:~O ...... 
r::u:l.vert R i s e  ( t i e i y h t  n f  O p e r ~ i n g !  i f e c ? t )  ................. 4.- 1 !.I 
FI.IWF4 C h a r t ;  N~..\rnhei. i8 , '3 ,  10, 1 I. ,  1.2 or 1 3 : ) .  ............... .. 8 ......... : i ical .e N~.trnber c : ~ ,  i::hal;t ( T y p e  o f  C:u:l.vei.~t Er~t t .ar ' ice)  I 

<.. [ . ... Planr-ling' s Hougt inesc ,  I:oef f icierlt; in-. . .  . <:, 1 u e j  ................. .... . .  '-. (-1 
L.1- 

E. r , t r -a r l re  Lo%<; (:;r:,effi.c:ient of T" I . .  '1 v ...... k. rjr . I ~ I ' ~ : L ~ ~ c J , ,  . . .  I.......o.. ,, ":: ' 
<..!!.) 

..... 
Cu l v e r - t  L e n g . t t ~  ( . f ee t ;  ) ........................................ -3c.1 #, 5::) 

.................................. C::u:l.vc?rt Slczape ( fee t  p e r  fnot ) (:I ,, ~:I!:ITJ!:I 

: : I  RESUI-TS: 
..y 

F l o w  ,ai:l,water. t i e a d w a t e r  ( - l . - t : l  Ni::,?*cilal Cy~i~;i i l . , ; i i  D e p t h  a t  U ~ . r t . l e t  
!<ate I)el?tl-I :Lr!l.et 0 u t ; l e t  :ju\:jti.i Ep..p.: h C)t.tt. l ei; VI? : i  rrc :i I :,. 

ii2f:i) i f  t; j C o n t r o l  Cc4rlt  i-i:,:I, i f t !  { f t  , . .  i i f ? ; )  ( .f c:!:~ ) 



COMPUTATION DATA SHEET 



C u l v e ~ t  Spars  ib1idt .h uf U p e u r i u ~ g j  (feet;). ................. 10 <:K) 
C:l.t:lvert R i s e  ( H e i g h t  ccf C l p e + ~ i u ' ~ & ~ >  (fee-\;) .................. 3.5Ci 
FI-IWiq I:har;t liinrnber (5, 3, 10, 11., 12 cti- 13) .  ................. 8 ....... Scale Nurnbev on Cttar\.l: ( T y p e  o f  C~. t lve r l :  E T $ ~ ; Y ~ ~ ~ C E ) .  1. 
i r lav~ning . s Rc:'~-tgJ..i~~ess C:ctef f i t  ( T I . - v ~ ~  1.te1 .............I.- 0. 0300 

.......... IEntr-anc!e L..osc; C o e f ( = i c i c ? i P $ t  r:tf C u l v e r t  L?penii?cg.. 0 ,. 5i:i 
.::,=- Cl..!:iver-.t L e n g t h  ( feet  1. ..................................... ,.. a ., <::I 

C u l v e r t ;  Sl.opcr? ( f e e t  per- f c :~o t  ) ............................... 0,. CioSo 

lPR13GRAM RE:Z;Ul..TS : 
...... F l o w  -I'ai l w a t ~ ? y  Headw;l.i;t-.l- i . F t )  P I - .  \4.t1.11141 C;l"i'L:fal I:)t.)l:!th a t  C)i.i\;lfl)'k 

!Ra te  D e p t h  l :~, ,I .et  i.i?.t-t I. e t  I:!ept h D e p t h  O!.tt:le+; Vel.*::~rr.ity 
(!:fs:l I f t. ) C<:*nt u . 0  I. C'~:<.f!.k r3i;t 1 (ft:! ( f t  j < f t :i i .F~! i i , )  

1 1 0 .  0 Z a  31 2 . 4 5  ;-2 . '7 (11 El:. 5 :l i .  553 2. 3 :I. i+,, 75 
1, f '.j -, -. .... I. " t .  3 ,  t 2  - " 4. dm 3 3.71 2. 3.2 07 .:zw :I. ::; 5 . 4 ;.: .:, 

.......... .- ... 3- 42 ,> v C, 5 /+-?:I -.u '3 42 .=, L.. . ...., il =-- LL 2, .. -I .. t. i ,I $3 2 " (:I :. . 



D COMPUTATION DATA SHEET 

a 
AN(C/A6W FEZ.4 MhS Prepared by j5E Date 2-/z- 91 

Subject kJ*m 



D COMPUTATION DATA SHEET 

e 
Subject ~"JULTE T M K ~ / A G L I A  F- Prepared by= Date&% 



BOX CUL-VER'1' iiNRL.YSIS 
COMPIJTRTlCIN OF C)IJL.VEFI'I' PERFORMRNCE CURVE 

F ~ - , ~ ~ . ~ ~ , ~ ~  1 1 ,  i1.33:1 

PI?OGRRM INPU'I' Dg'I'r7: 
DESCH I PT I ON 

C u l v e r t  S p a r ,  il+!iclth i::c.F O p e n ~ . r i g )  ( f e e t  ) ................... 1 1 . 00 
C u l v e r t  R i s e  ( H e i g h t  of 13perr i . r~g)  ( F ~ e t j  .................. F,. i>!> 
FtiHFI C h a r t  Nuri~ber- (8, 3, 10,! 1 1, 1 2  .:a?; 1 3 )  ................ .. €5 ....... Scale blumber- o n  C h a r t  ( T y p e  c.rt (3t.ilvei-t; E u i t i - a r ~ c e j .  1 
P l a n r t i n g "  s F?o~.~qhnesc-  Coef.Fj.i-ic--.i;  *r1 Cf<-.-v a I . u e : l . .  .............. !:I ,, (:I 1 2i:t 
E t e , t r . a n c e  L o s s  C : o e f f i c i e n t  0.1: Cb.\lvi?r.L Clpel-tirtg. . - . . . . . a m . .  i:t . :?!:I 
C u 1 v e r . t  L e n g . t h  <.Feet ) ..................................... 1 3 0 .  (:I 
C:nlver- t  S lcqpe  < f e e t  per-  f o o t :  j ............................ 0. c:1i;1C 

IVROGRRM REC?UI..TS: 
~l~~ - r a i  lw;,tep t.l->~d~~itp". rL . i t  N o r m a l  C r - i t i c a l  D e p t h  a t  L?t.ctlet 
Rate I)e!itlh I n l e t  O?!'I: I. el; D e p t h  Deci;I? Oltt  l e i :  Veli :( i : i ty 

(cf5) ( f t ) i;,:,ntpol C;onti;ol i f - t j  i f -t . '1 . (+*:I ( ' F p s  j 
..... - ..... - - ... - .......... - - - ..... - ...... - .. - ........................ - .. - - - - - .. - ....... - - ... - - .. - - .- - ...... - - - .. - ..- - - - - 

1 <:I 0. 05 i t .  1 0 2 (11.09 ;:I ,, 06 0. !:I& 1 .  43 
? i+x .  1:) 2 .  4-7  2 I, . c ..J:> v- 4 .  ;39 2. 9 1  2 . i r 7  :" . 4 ''7 8.33 

... ' -7 - .:a,.:, t , i r  . CI 3" 8it 3 "  Li. 7 4.66. A " {$:). i t  . F. (1. 3- 1P. 
.- A" 75 F '1 4 4 " 6 i:, - .  4 3 c:t , i:) 6. 4.0 ,- >.. . A. 95 4.. 8 C t  '3. 2s 



D COMPUTATION DATA SHEET 

a 
subject-k&mE TANK/AGuA FEZ.4 AOmS Prepared by TSE Date 7-z- 71 

Form 209 



D COMPUTATION DATA SHEET 

a 
subject LL1kmE T A A ~ / A ~ W  mhs Prepared by 3c5E Date 2- /L. 9) 

Form 209 



D COMPUTATION DATA SHEET 

a 
A A ~ / A G u A  FECA m&S Prepared by rsE Date /<?- 9) Subject W*?=rE 



PROGRRM 1NPU"I DRTR :, 
DESCRI PTIUN VtSLLIE 
............................................................................................................. 

C u l v e r t  Spar)  !Width o'f: U p e r r i r ~ g j  ( f e e t )  .................. 6.  C10 
v e t  R ! i . i e i .gh t  o f  ( 3 p t . i n l . n ~ i  !Feet!. ................ 1. 00 
FHWR C h a r t  Murnber- (0 .3 ,  10, 11, 12 ot- t3:l.. .............. .. 8 
S c a l e  Nurtiber- oizr C;hai-.t ( T y p e  o F  C ~ ~ l v e i - t  E ~ $ t i - . - . , - -  ~ I I C ~ ! .  I ...... 1. 
Plar. !ning'  s Roughnesc-  Goef  f i c i e i . l . t  ( ? I - - va lue !  ................ <:I" (:I.~<:I(:I 

t l n t i 7 a l r ~ c e  Loss I3oef f j . c ie i? t  o f  C u l v r - r - t  open in!^. ........... (I. 30 
.... 

C u l v e r t  L e n g . t h  ( f e e t ! .  .................................. sv. O 
C~.\:Lvei-t S l a p e  ! fee t  per. f o o t  i ............................ <:I . <1<:15 (:I 

PRUGRRlvl RESUI-nI-S: 
~ : l ~ ~  ~ ~ i l ~ ~ t ~ ~ ~ -  H e '  ~ i .  '1 wcl ; 2 i  j hl= * cr-r(~e%l Cr..:i.t i c a l  D e p t h  zit I S i . \ t  l e t  
R a t e  D e p t h  I n l e t  C:it..il:l.et D e p t h  I ) e p t h  Clutlet V e 1 0 c i . t ~  

(1 - f c - )  ( f t )  C 1 - ' - .  c<r,ti.ol covrti;.o:1 ! f t i  ! f t j  ! f t )  ( f p s i  

................................................................................................................ .................................................. . 
EiUX CULVERT fllVRL.YSIS COMPUTER IPliOGRRM V e i - s i o l - ~  1. 4 C c t p y r - i g h t  (c! 1986 
Di:tdson K. R s s o c i a t e s ,  Inc., '7!:115 W. v 1  1 7  Hoi.t.;tori, TX 7 7 0 9 2  
(f 13) 893-8322. R l  1 R i g h t s  R e ~ j ~ ~ i - v e d .  



HOX CUL.VERT RMF:lL.':SIS 
COMPUTC'ITI'ON OF CULVEH'T' PELRI-OHM(2NC:E CURVE 

F~?l:>i,~.tat-,y 1.1* 1 3 3 1  

PRUGRRM INPUT DRTR: 
DESCNS P'i':IUN V/-IL..I.IE 

.. .... .. - .- .. ...... - ...... ......... 

C1.11vei-t 5 p a . r ~  ( W i d t h  o f  O p e r l i n g )  ( feet )  .................. 1 2 s (:)!:) 

Cu:Lver t  R i s e  ( H e i g h t  o f  O p e n i n g )  ( F e e t  i ............. .... 5 a !:I <:I 

Ft-IWI'I C h a r t  Nu~.nbei- (5,9,, 1!:1, 11, 12 cw 13) ................ .. 8 
Scale N~.\niber o n  C h a r t  ( T y p e  n f  C u l v e i - . t  E n t r ' a r i c e ) .  ....... t ........ 
M a n n j . n g ' s  R o i . ~ g h n e s s  Ccse f f  i r i e - r t t  <+I-va11.re) .  ............... 0" (.?ALI(.I ........... IFn t r ; a r j ce  .. ILc:ts~j C o e f  .Fic:.ient of' i : u l v ~ r t  E3piln1,ng. i> , 
Cul .ve r - t  L e n g t h  ( f~ !e t  ) ................................... 3i.1. 0 
( :~ . t lver t  S l o p e  ( f e e t  pet- f o o t ) .  ........................... <:I" <:)<:IS<> 

lVR13GRRM RESIJI-.TS : 
Flow Tai l w a t e i -  Meadwa . t~>i -  ( f t  ) Nor'mal. C r - i t  i c a l  D e p t t i  at, Ot.tt :I.et 
1.3 ;;a .\:, c? D e p t h  ' I r ~ 1 e . t  O u t  le t  l>e[,tV-~ D e p t h  Otrt l , e t  V e l o c i t y  

( ~ f ! ~ )  ( f t ) C c ~ r ~ . t r o : l  Cor.!.tr-o:l ( f.i 1 i-Ft; ) ( f t )  ( fpsi) 

... - .............. - .... ... -. ... -. - -. ...... - .... -. .- ....... .- -. - ........... *. -. .............................. .- ---- -- -- - ... -. ...........-.-.. - .--...-.....-...-. - ...- -. ...-.-.... 
BOX CLIL..VERT RNFiL'YSIS COMPIJTF:R PNOGHfiM ',>el-r;ion 1. rt C o p y i - i g h t  (c.) %38L ..... Dodr;orr & nssociater;, r 1 W. T i d w e l l ,  #107, Hol . r r ; tor~,  TX 770(32 
('7 1 5 -)  97"; . - ... fi"..:.' L)L.L.. F i l l  R i y h t 5  R e s e r v e d .  



PIICIGI?FIM INPUT DFITC?: 
QES(::R:[ P'f'iO!;l 

C,",l .,,.E * .r.. q u..... ( W i c J t  .. L<i~ I o f  U p e r t i r t g )  ! fee t ; : i  .................... ................ C:ulvc?i.>t R i s e  ( t t e i g h t  of O p e v l i n g )  ( F e e % ) .  
FkIbJTA C:ihai-l; I\liri'i~ber- ! 8 , 5 7 *  1t:1, 1 1 ,  1 2  o'r-. 13) .  ............... .. 
,-% ........ ;:,tale Nurnbei- oi-c C t i a v t  ( T y p e  of Culvc? i - t  E r ~ t r - a n c e )  
i l l a r l r < i f i g ' r  RouyP~ites.; C -  ,.) (Y:! - f . F : i c j , e n h  (TI.. .. . v a l u e )  ............... 

............. E l ? t r - a n c e  L-CIIE~~ C c c e f f i ~ : i e ~ ? t  c,.F C:: i i l .~et*t  ( : l p ~ + ? r l i . r ~ ~ .  
C~.llvei.;t  L e i s g t h  ( - f e e t  ) ....................................... 
C:u:lvr.1-t 51t:ape ( f e e t  per .  f c :*o t  .............................. 

I:)RI3GHRM R[:SIJL.:IS : 
F 1 w .- T ' a i w e y  t . ieadwater-  ( f t )  b1oi;ma.l  C i - , i - t i c a l  D e p t h  at; Ut. i t ] ,e t :  
I'iat e IIel3ti-1 I n l e t  C 3 u t l e t  D e p t h  D e p t h  CJ8.tt l e t  V e l c c i t y  

...... (cf - j  ( f. t  , Cc,i-,.t r .  C i . ~ ~ t ~ o : l  ( fti I ( f t  j ( f t )  ( f p s i  
.... .- -. ... - ....... .- - .- -. .- .- -. ... ... - - -. ...... .- ............. -. .- -. -. ... - ...... .- -. - .- .- -. .- .- -. -. .- ............... .- .- -. - - - -. - - ,- -. - - 

. . . . . .  ,<I e ( 1 ) ~  r:r. 0'3 : I  . 0 1 . 1 3 t:) ,, 1 J. 0. <I&. (.I s t.1 b 1 ., 33 
" '" ;z. 1 Ej 2:. 2; c3 .-., "A.r, 
,i <:a . il.... !IS ?..1.5 1. 463 ;zu 1 %  L1" 7 7  

.=./ ,. ,,.. + t i  ., i:i ;: . st:) 4. ,, 4 !,. ,, 59 2 u Fs !;I 2.32 ,=. - S~:I  8. OCI :.., 

2: 83 ;s " (11 2'. 5cr 5. 7r:, V: ..i. 6!? 2:: . :;(:I 2 . rs (;) 2. 5(II 3.77 



C~. . t lve r . t  fjrjars i Wid ' th  i:,'F Operci.f,g! (Feet ) .................. $3- ~I!:I 

I::~.~l.\/r+t-t R i s e  (I-ic.igh.t of  O p e n i r r g )  ( f e e t )  .................. 3. 0!:1 
FYI-lklR C h a v t  I'4urilb~?i- (a,?),  I.<), 11,  : l2  4 : ~  13).  ................. 8 
flicale l\lccri~bev ij?i f:.;hat-t ( T y p e  a f  C:t.~lvert E r r t i % a n c e ) .  ....... 1 
Mau.wti.r',u ... . ?;. Rc(uql'ir'~er,s Coe'Ff icier,-t ( T I - v a l  ~.tej ............... 0 .  03Cti:l 
E n ' t ~ a u . , o e  1.oc-u; [:c,e-f'.['ic.ir.?nt c ~ f  Ct.t:lvei-.t C3p t?~$ in i~ .  .,........,. 6:). 50 
C~.tlvel-.t Le?tg.I-t? ! .Fee t  ) ......................................... 3!:) O 
!::ul.vel-t S l c ~ p i ?  ! f e e t  pet -  f o o t  i .............................. i:~ a I:)c)~!:I 

PRCIGRI-1M RESi.lL.1-S :: 
Fictw ' i ' a j . Iwa- ts i -  Headwat:.ei.  ! f t )  Nnr'rila:L C . r . ; i L i c a l  D e p t h  a - t  Oi. t t ; l~+t 
Rate D e p t h  :[)?let (31.1t I e t  1 ) e p t h  D e p t h  Oi.tt I e t  Vt= l . r sc i ty  

!cfr;.f ( .ft ) Cr::,.fl.t t-r::, 1 Cou.,t; i.c, :i i F t . '1 . ( f t )  ( f t  ) ( f p s )  
............................................................. 

c r: :1 . f>7 .-, J.,. Cl 1 . 5 8  ,~,!.)i %.F i i i  1. ; !:)5 1.. 58 3 ,, 8 - 7  

160. o 3 .  (:I<) :3. L IB  i+. 03 3 . !:r!:i 2. 1.4 3 . <:)(:I 5 a r- 3s . "~ 
..... .=...:,L? - 

L..L ....,. (.) ,,..!. ., i10 ..! - 1 C j  5; ,, :I, '3 2 w !:<:I i:;. 6:j 3 . (:I !::I 8. 33 r:' 

. ...........-..................--....--........-z=.2.~7~..~.<.=-^;. z z  :21 :=LZ=i ======= ...................... 

BOX CULVER'T RNRl-YSIS C:CIMPI.!'iER PROGRrqM Vei-r,iorc 1 .  4 C:~p~yr ig t - , t  I c )  1'3ES6 
..... , <:: ?, ... ... r.t! . > . . r r  K i :>r,u;oc~j.ate~- 1 r . l ~  ,,, /c r i t ;  W. l ' i d w e i l y  1 7  i i o u s t o n ,  T X  77092 

( ' 7 1 3 )  895-8;322.  & > : L  j, Rj.gt-,tr-, Resei-.qed,, 



roup I"c 

COMPUTATION DATA SHEET 



PIPE CULVERT ANALYSIS 
mMPUTATION OF CULVERT PERFORMANCE CURVE 

February 11. 1991 

PRCGRAM INWT DATA: 
DESCRIPTION VALUE 

Culvert O i m t e r  ( fee t )  ................................. 
FHWA Chart Number (1.2 o r  3).. ........ ....... . ....... .. . 
Scale Number on Chart (Type o f  Culver t  E n t r a m )  ........ 
Manning's Raughness Coeff icient (n-value). . . . . . . . . . . . . . . 
Entrance Loss Coef f i c ien t  o f  Culver t  Opening ............ 
Culvert Length ( fee t )  ................................... 
Culvert Slope ( f ee t  per foot)  ........................... 

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

(cfs) (ft) Control Contml  (ft) (ft) (ft) (fps) 

.................................................................... .................................................................... 
PIPE CULVERT ANALYSIS mMPUTER PROGRAM Version 1.5 Copyright (c)1986 
Dodson & Associates. Inc.. 7015 W. Tidwell. t107. Houston. TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



COMPUTATION DATA SHEET 

subject WCtrrE TAWJK/A~* ADhs Prepared by j5E  ate*?) 



BOX CULVERT ANALYSIS 
CCMWTATION OF CULVERT PERFORMANCE CURVE 

February 11. 1991 

PROGRAM INWT DATA: 
DESCRIPTION VALUE 

Culvert Span (Width o f  Opening) (feet) .................. 
Culvert Rise (Height of Opening) ( fea t )  ................. 
FHWA Chart Number (8.9.10,11.12 o r  13). ...... ... ....... . 
Scale Number on Chart (Type o f  Culvert Entrance) ..... .. . 
Manning's Roughness Coefficient (n-value) ............... 
Entrance Loss Coef f i c ien t  o f  Culver t  Owning ............ 
Culvert Length ( feat)  ................................... 
Culvert Slope (feet per foot) ........................... 

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

(ft) Control Control ( f t) (ft) (ft) (fps) 

50.0 1.19 1.29 1.60 1.19 0.81 1.19 3.50 
285.0 2.50 5.50 5.50 2.50 2.50 2.50 9.50 
323.0 2.50 6.49 6.40 2.50 2.50 2.50 10.77 
358.0 2.50 7.51 7.32 2.50 2.50 2.50 11.93 

.................................................................... 

BOX CULVERT ANALYSIS COMWTER PROGRAM Version 1.4 Copyright (c) 1986 
Dodson & A s d a t e s .  Inc., 7015 W. Tidwell. X107, Houston. TX 77092 
(713) 895-8322. A l l  Rights Resewed. 



COMPUTATION DATA SHEET 

Subject WCtrrE TA~YC/A~W FfZ4 m/)1S Prepared by J5E Dat-1 



C:ulver>.t  spa^, l:I~l:i.dth L : L ~  I . )per , i r tp)  (-Feet) ................... I <:I ,, !:I{:> 

C:ulvet*t R i s e  ( H e i g h t  crf i:)ptr.rsirjg) ( f e e t )  ................... 5.  i:)0 
FI.-IWI'I c:h;\irt Wurnt)e?- (o,!:?, la, 11., I;? cat- 13!. ................... n 

........ 1 N u m b e r  or, C h a t - t  ( T y p e  f ~::1..\1.verL E.rc.t?.anc.?e~ 1. 
Marwlir,g'  5 Rn~.\ghrres.i C o e f - f  ic.;j.!+r~t O'i-.~i:tI,i.re! ............... 0 .. <130!:1 
E n t r a n c e  L o s s  C;oeffi!:?r.er!t 0.1' Cl.ti\/ei.;t iIcreu.rii,.,!;l. a . U . . . . . . . . . .  !:I , ::c:) 
Ci.11ver.t L e i ? g t h  ('Fee-t ) .-. r: ....................................... s L, ,, !:I 

...... :.,.. 
(';u:ivei-t S l o p e  ( f v s ~ t  !pet- 'Toot j ................................. !:)- t.>i.l,.~b.l 

lPRI3l?RFll*l HES1JL.T'S: 
F].,:,~ l 'ai],wa.ter..  !-]eii,c!wa.te ( ' ~ t )  p~r,i.n12,:! '---.i-tica1 L, r l j ~ ~ ~ ~ t p ,  -.-t , 13 n l  I el 
Rate U e p t  t? :I: r~ 1. e t ;  n,..,t I. ci; r ) ~  I::j{.:, 1 ,  D e p t h  i':i)..tkS!?l; 'v'crloi:::i,ky 

( c - f s )  [- ...r. 
5 ti 1 ('.:c::au.4.t .,...,::, I. I: f.1::. ) ( .F .L ) : .? .lr ) . .  ( .f7 r> !Yj :I 

...... . 
....'E "' ....... ;; " -7 Cj ..> ... 
I> ,l l r  4 - -.L 2'2 I,.. 5i:) 11. . '1'3 ib ,, bJrz; , ... 4 ,, ~ $ 5  I '7 <,, L., 

.......... 
11. 35 " {:I ... 5. i:l!':l C, , (-1% / " !.I .:: 5,, !:,!:I A. $39 .... :,5 a rl(..j 0" 70 

rn ..... c ..,!.&- '. {:I c:: '7.33 ..7 r2 .,* CICl 2. ::I0 G. ,, :3 !':I >.! " !:)<:I 1. f::) " 1. 2: x:: 

r< r2 g; .. 
..,.,%A a (-1 

c '. - ., " !.l !.I " 'i t3 . :3 $j 3 ,, !::I <:I 4 . 5 7  L- .., . C:)<:) 1. I!. . 1. Ci 

...... ...................... ......... - ... - -....... - - - .......... - ........ - ..... - - ............. - ........................................................ - ........................ - - .................. - .... - ..................... - ... - ....-. - ... - .. - .............. - .......... - .......... - - - ................................................................ 
HO:X C:Ul..VEHT FINRL ... Y S I S  (:(3MI::liÎ I'E:R I:lRC)GI'II:SIY Ver .s . ion  I.:I Cl(:tr:,yt-ight l:c) 1 3 8 6  
Uod.;i:tn R. R s s o r : i , a t r . s i ,  1rir. , 7015 W. Ticlwe1 : L ,  tl:i!:)'7, t..!oi.istorl, V X  77i:l'32 
(713) 895-H3ilZ.  RI. I Hi. crkt;?; Resei-verrl.  



PRClGRliM INPCI"r 1:)f'iTR: 
DECiCRI P'i'IUN 8 1 vIIL..L,lE . .................... 

. 
C u l v e r . t  Spar1 ( W ~ c l t h  U p e n i n y  1 ( f e e t ;  j .................. .:; tr . (1: o 
i::u:l.v~r.~t R i s e  ( H e i i j h t  of U p e u t i n t ~ )  i f e e l ; )  ................. =- ,.., e !.j . 8 . ~ 1  ... 
F'HWf4 C h a r t  Nuriiber (8, '3, 1 0 ,  11, 2.2 or. 1 3 ) .  ............... .. R 
Scale Nt..\mber- o r ,  [ :har t  ( T y p e  o f  L"ulve in t  .., Er.jti..- at - !ce) ........ 1. 
Wlartninu' s R o u g h n e s s  C:oeff iciertt (n-..vall.\e) ............ ., .. a. (:I~!:I!:) 

Er . , t i -ance L.ns!; Cue f  . F i c i e r , t  r::c,F l3t.\lvet-i; O p e r i i ~ t y .  ........... , E; ," 
I. . /..I 

C u l v e r t  Ler1gt;h ( . F e e t  ) ..................................... 25. (1, 
(::ulver-t S l o p e  ! f e e t  per- .Foot j ............................... i.:~ . ':I o 5 

VRC:)GI'-Ic>M RESUI-VS: 
F:L<:,w Ta i lp j aLe r -  Heaclt,ratri;% ( . F . t )  Norynal C r i k . i i : a l  Depkl- . t  a-?; I?~.!:t:I.e~i- 

... 
li a t; e D e p t  l'? I n l e t :  i3i.!t let  D e p t h  Liept. I-i i31.!t I. e'; 'Je I. c:~c:: i. t y 

(cfs)  I f t. ) C o n t  t-o:l (:on% r c ~ %  i F C  ) ( f : ~ )  ! . r t  j ( .i= Fa ?:. :I 

.................... .. 
BOX I:UL.VE:RT RI\IRI..YSIS CUMPU-VER I:3ROGRi2M V e r s i o r ,  1. 4 C o p y v i g h t  : :  1986 
D o d s o r ~  R R z s o c i  a tes ,  inc. , 7 0 1 5  i.1. r i d w e l  I., :#1CI-i, t - l o ~ \ s t o n ,  'i'X '77i:)32 
!'71.;3) 835-8322. Ri. 1 R i ~ l h t - ,  Rese t -ved .  



COMPUTATION DATA SHEET 

subject Ik'WTE T A ~ X / A B W  FEZ4 ADMs Prepared by j5E Date 1-39 ?/ 



COMPUTATION DATA SHEET 

Subject WbkCl-E TAF;IC/AGW m/)13 Prepared by J-5E Date / -a Y]  



PROGRAM INPLJT DA'TA r 
DESCRIPTION 

C ~ . \ l . v e r t  S p a y ,  ( W i d t h  o-P i i p e n j . ~ ~ $ g )  (.Fe?e?; j .,................. 5: 3 . ':I 0 
C~.\: l .vert  R i s e  ( H e i g l h t  ir,f C l p e n i n g )  ( f e e t  1. .  ............... 4.  i:>Ci 
FI-IWF, Char-k Ntrmber- (El, 9, 10, 1 1 ,  12 ol- I ;%).  ................. R 
Scale N~~rti t iet-  UY.I Cl'iar'l: ( T y p e  o f  I:u:Lveixt E r ~ t r - a r c e ! .  ....... 1 
Maipw~irtg . s Rrtt.tyli1~~es6 C o e f  -Fic:ie.fvt (i?--vri :; i.\e) ................ 0 . ()3(:10 

Ev,tran!::e L o s %  C o c f - F i c i e u j t  ctf CuIve i - l :  O p e n i n g .  ........... 0. 50 
C u l v e l - t  L e n g t h  ( f ee t ) .  ...................................... 2:s.. 0 
(:;u:Lvei-t Slqztpcz (.re. A e t 1:j~1i= . t 7 . . - .  ~..~~.!t 1 .............................. , ,  i;l(:lc: - .. LI() 

PROGRIAM RESULTS: 
F 1 . o ~  * 1 a i l w a l ; e r  t-lr=adl.ia.ter. !f t : . j  P.ioinrill Cr i 'Lj .cr t : i  I i e p t h  a t  
liat e 1') e 13 t h I: i.1 1, e t CIn-tlek I:)~?l:~tl ' i  Diiu.kh 4 0t.iL 1 et 

( -. = CI s i  ( f t  ) !:::rtnt r-r:~ l Coull r30  :I. ( f ? ; )  i -F.t j ( F - E : )  
......... - ... - - - - - - ... - .. - - - - - ...... , ................................................ - - - . - .-....-.- - .-..-..- - - .. 

4.95. i) 2.~2 :%. 33 .!, .-> . '.::I8 2 23 2" i+2  ,.> . L: i .- ?,,. 

7ClO. O 4. . or:) ;. itl 1 4...ii(:) 3 . CI 6 4 . C) Ci 
.. 

9 :i (:I. (:I dl. ~:I!:I 7 .  i? 1 6. 611. it (:I(:) n c> ::; 4 . g!:r 
9 '7 0 . 0 4.. O(j 7 u 5 ;? 7 : It. !::)(j 5. 8 1  LL. . C) (:I 

% 175. !:I 4 . C~(:I "3. 52 i il.. OCI 4. . Or::) 4. (:lo 

1348. O 4.(:10 :1.1.51 9 . '.:j r,. 4.  0i:i 4 . $I!> 4. O!:r 

- .- ........... - ..... - ....... - .............. - ............................ - ... - ........-....- .- - .-. - ........................... - ....-.-........-.. .- ................................ .. - ....... - ........... .- ........................................ - - .... - ....................... -. - ... - - ................ -. ...... - ... - ........ - ........ -. ............ -. 
BOX CULVERT FINi4L.YSl:S C;!JMF)UTEI", 1:JIIi:)GRFIM Ve~%.j i i : (n  1. LI C o p y v i  g h t  (c:) 1786!, 
D o d s n n  R. G s s o c i a t e ~ ; ,  Ir.lc:., 701; W. i ' i c : l w e l l ,  # 1 0 7 ,  Mnt . .~s ton,  -1X ';'7C:Ir32 
(713) 895-83;22,. (21. 1. Ri. u h t s  Resei- . i~cr .c- i  



BOX I:ULVEK'I' RNF+LYS: iS 
CC!lrlPIJTf:I~lI:L7N OF C\JL.VERT PERFORMGNCE CURVE 

F e b r - u a r - y  11, 1331 

PROGRFlPl INPUT DRI'R : 
D E S C R I P T I O N  ?/RL!.!E 
........................................................................................... 

C t . ~ l v e r < t  S p a r ,  ( W i d t h  o f  I 3 p e n i n g j  ( f e e t  j .................. ................ C : u l v e r - t  R i s e  O l e i g h t  o f  O p e r t i n p )  ! ? < s e t ) .  ............... FtiWI:) C h a r - t  N u r n b e r  !a,?, 10, 11, 12 o ' ~  13). .. ........ !Scale Nurnber-  olS.i C h a r - t  ( T y p e  o f  C u i . v e r t  Er t t rance) .............. . M a n n i n ! : ~  s Rot.~gVtrte~)ss C o e f f ' i c i e n ' t  !I-I--value). ............ E i c , t i - a n c e  L.I:CSS fI..oefFicient of C1 .11ve r~ t  O p e n i r ~ g .  
C u l v e i - t  L e n g . t t ~  ( f e e t  ! ....................................... ........................... C u l v e t - t  S l o p e  ( f e e t  pet- F o o t ! .  

LIROGRnM RESULTS:  
Flow T a i l w a t e ~ '  H e a d w a t e r  ( ? . t i )  
R a t e  L j e p k h  I r k l e t  O u t  l . e t  

( c f s )  I f t ) C;oi.it u * ~ ,  l Cojelt ye:, :! 
........................................ -, .... .-.. 

15.1) <I. 35 <:I. 35 :I. . Lt 3 .. ., ,.. .. 
A A J .  CI 2 - 4 7  2.  94 3 ,  ~ i : r  
331.0 2'. 73 3 .  27 ... u A,) 

..,? r:... 

6.42. Ci 3. Of:> 5. 4.5, e= ,.J . 233 
825.0 3. 0i,:r 7 .  48 6. R 4  

...... .............................................. .......-....................................................... ., ,.. .. ..................................................................................................................................................................... ,, 

130X CULVERT QINQLYSIS COMPUTER I:IRF:If:iRFIM Ve i - s i o i . ,  3 . .  LI C o p y ? - i  ghi. i c i  :I'3C!G 
D n d s u n  K C i s s o c : i a t e s ,  Ir,(:., '7!:11.5 W .  T i d w e i l ,  #:1!>7, t.iou.;tq:tn, 1 -X  '7-7r)T'::' . 31.. 

(713) 895-,8322. G a l  1 R i g h t s  Rese l - ved .  



COMPUTATION DATA SHEET 

Subject Wl-j r rE 7 A N K / A G w  FEE4 m/)?S Prepared by TSE Date 1 9 



COMPUTATION DATA SHEET 

Subject -LdlklXE TAM/AGLU\ FEZ4 @/L)S Prepared by TsE Date ' 7) 



COMPUTATION DATA SHEET 



BOX C!JI..VEIII RhI<JL.YSIS 
C:OMPL!TT-il-I CIN UF CXJLVER-I PERF@RMFiNCE CURVE 

Febl-ij.ar;y 11, 1991 

C u l v e r t  S p a n  (W%cl.ki..i of C l p e n i . f ~ q : ~  i f e e k  ) ................... ICI.  !:)<I 

i':ul.vr.r3t R i s e  i l ~ i e i i ~ l - i t  n f  U p e n i i ? ~ )  ( f e e t )  ................. ?: ,, (::I !.:I 

FtiWIZl C h a r t  Nurnber. (8,3, 10, 1 1 ,  1 2  oi'. 13). .................. 3 
Scale Numbel- or! C:tiat-t ( T y p e  o f  C:;t..clvel-t E n t r a n c e j  ........ 1. 
Irlartr~jr~t~ ' s R~t-irlhrie?; C o e f f i c i e n t  (n . . .val  u e )  ............... !:I. [:1::300 
Er t t  r - a n c e  Loss CoeF.Vic:ierj+ . a f  C u l v e t 7 t  Cipertircy ............. (1) " c:' '' ,..,!..I 

.-..,> .. - C u l v e r t  L e n g t h  ( feet )  ................................... (..I 

C u l v e r t  S l o p e  ( f e e t  pe?. f n o t  1.. ......................... (2. ci<)zi:~ 

PROGRFIM RESULTS: 
F l o w  'f'ailwa'!;r?i. t-leadwattr..r- ( F t : )  M.- ..trroal C r i . t i c a l .  Dc-p!:h at i3u<:%el: 
Rate r3epti.i I n : l e t  ( J u t  le t  1 ) e p t h  D e p t h  O u t l e t  ? ? e ? o c i . i - y  

(l::fs! ( f t j  Cr:tntr-.al ( : c ,y l t i .~% ( F t  ) i f t i  ( F.1 1 ; c::.... .) 
> 5 >:. 

.... ................................................................................................................................................... ..... .. ............. ............................................... ,.... .......-.. ,. ....-.... ........................................... ................ 

BOX CULVERT IANRLYSIS COMPI.J^iER PR(3GRRlyl Vet-s i ! ,n  1.4 C;ccpyi-ight !c) 1.386 
Dc:edsur, ' ~ ? s s ; o c i a t e z . ,  I n c . ,  7(:115 W. T ' i d w e i l ,  8107, Hi:<us!r?ri, .TX .'-." ! ,,!:I!i3;;:z 
("713) ~)q5.. .8~.=~.=.  - 141 1 Rj. gh.t s R~:~le i i lved 



COMPUTATION DATA SHEET 

Subject JbJf+ZTE TAUJK/A~*  Fg;tA ,+om5 Prepared by- Date)9/ 



CURRENT DATE: 02-1 1-1 991 FILE DATE: 01-23-1991 
TIME: 13:34:17 FILE NPME: W 2  

FHWA CULVERT ANALYSIS 
HY-8. VERSION 3.2 

I I I I 
I C I  SITE DATA I CULVERT WPE,  MATERIAL. INLET I 
I " I  I I 
I L I INLET WTLET CULVERT I BARRELS 

I V I ELEV. ELEV. LENGTH I SHAPE 
I 

SPAN RISE MANNING INLET I 
( I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I 
I 1 1 881.00 W6.95 30.00 I 1 RCPE 4.08 2.67 .012  CONVENTIONAL^ 
1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
I 5 1  
1 6 1  

I 
I 

I 
I 

SuMlnRY OF CULVERT FLOWS (CFS) FILE: hT2 DATE: 01-23-1991 

ELEV (FT) 
887.00 
893.83 
895.39 

TOTAL 
0 

100 
400 
600 
800 

1000 
1200 
1400 
1600 
1800 
2000 

110 

1 2 3 4 5 6 ROADWAY IT8  
0 0 0 0 0 0 0 1 

100 0 0 0 0 0 0 1 
113 0 0 0 0 0 286 7 
114 0 0 0 0 0 480 4 
116 0 0 0 0 0 681 4 
117 0 0 0 0 0 881 4 
117 0 0 0 0 0 1 0 7 4 3  
116 0 0 0 0 0 1 2 7 4 3  
114 0 0 0 0 0 1477 3 
112 0 0 0 0 0 1680 3 
109 0 0 0 0 0 1884 3 
110 0 0 0 0 0 OVERTOPPING 

W R Y  OF ITERATIVE SOLUTION ERRORS FILE: W 2  DATE: 01-23-1991 

HEAD HEAD TOTAL FLW X FLOW 
ELEV(FT) ERROR(FT) FLW(CFS) ERROR(CFS) ERROR 
887.00 0.00 0 0 0.00 
893.83 0.00 100 0 0.00 
895.39 -0.00 400 1 0.26 
895.54 -0.01 600 5 0.91 
895.67 -0.01 800 4 0.47 
895.79 -0.01 1000 2 0.25 
895.90 -0.00 1200 9 0.75 
8%. 00 -0.00 1400 10 0.72 
896.10 -0.00 1600 9 0.58 
896.20 -0.00 1800 8 0.45 
896.29 -0.00 2000 7 0.34 

> TOLERANCE (FT) - 0.010 <2> TOLERANCE ( X )  = 1.000 



DATE: 02-11-1991 
ENT TIME: 13:34:17 

FILE DATE: 01-23-1991 
FILE NAME: WT2 

CULVERT # 1 

PERFORMANCE CURVE FOR 1 BARREL(S) 

E H  FLW CCE FCE 

(ft) TYPE (ft) (ft) 
-0.05 0-NF 0.00 887.00 

5.91 4-FF 0.00 0.00 
6.88 4-FF 0.00 0.00 
6.98 4-FF 0.00 0.00 
7.51 4-FF 0.00 0.00 
8.01 4-FF 0.00 0.00 
8.45 4-FF 0.00 0.00 
8.75 4-FF 0.00 0.00 
8.89 4-FF 0.00 0.00 
9.03 4-FF 0.00 0.00 
9.16 4-FF 0.00 0.00 

El. i n l e t  face i nve r t  887.00 f t  El. o u t l e t  i nve r t  
El. i n l e t  th roa t  i nve r t  0.00 ft El. i n l e t  c res t  

TCE VO 

(ft) (fps) 
0.00 0.00 
0.00 11.36 
0.00 12.66 
0.00 12.80 
0.00 12.92 
0.00 13.03 
0.00 13.11 
0.00 13.22 
0.00 12.94 
0.00 12.67 
0.00 12.41 

SITE DATA ***** CULVERT INVERT *********'**"* * INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 887.00 
M L E T  STATION (FT) 30.00 
CUTLET ELEVATION (FT) 886.95 
NUMBER OF BARRELS 1.00 
SLOPE (V-FT/H-FT) 0.0017 
CULVERT LENGTH ALONG SLOPE (FT) 30.00 

* X * U  CULVERT DATA W R Y  **8*8*********88**8****X 

BARREL SHAPE ELLIPTICAL 
BARREL SPAN 49.00 FT 
BARREL RISE 32.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET ECGE AN0 WALL SQ. ECGE W I T H  HEADWALL 
INLET DEPRESSION NONE 



DATE: 02-11-1991 
ENT TIME: 1334: 17 

FILE DATE: 01-23-1991 
FILE W E :  WT2 

TAILMTER 

**a*"* REGULAR CHANNEL CROSS SECTION **YU*W******** 

BOTTCH WIDTH (FT) 30.00 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (FT/FT) 0.006 
MRNNING'S N (.01-0.1) 0.030 
CHANNEL INVERT ELEVATION (FT) 886.95 
CULVERT W.1 OUTLET INVERT ELEVATION 886.95 FT 

******* UNIFORM FLOW RATING CURVE FOR WWNSTREAM CHANNEL 

FLOW 

(CFS) 
0.00 

100.00 
m . 0 0  
600.00 
800.00 

1000.00 
1200.00 

W.S.E. FROUDE 

(FT) NWBER 
886.95 0.000 
887.87 0.626 
889.04 0.684 
889.59 0.698 
890.07 0.706 
890.49 0.713 
890.88 0.717 
891.24 0.721 
891.57 0.724 
891.88 0.726 
892.18 0.728 

VEL. SHEAR 

(FPS) (PSF) 
0.00 0.00 
3.41 0.33 
5.61 0.76 
6.44 0.96 
7.08 1.13 
7.61 1.28 
8.07 1.42 
8.47 1.55 
8.83 1.67 
9.15 1.79 
9.45 1.89 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE GMVEL 
EMBANKMENT TOP WIDTH (FT) 20.00 
CREST LENGTH (FT) 450.00 
OVERTOPPING CREST ELEVATION (FT) 895.00 



BOX CULVERT ANALYSIS 
OXPUTATION OF CULVERT PERFORMANCE CURVE 

February 11. 1991 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 

Culvert Span (Width o f  Owning) (feet) .................. 
Culvert Rise (Height o f  Opening) (feet) ................. 
FHWA Chart Number (8.9.10,11,12 o r  13) .................. 

........ Scale Number on Chart (Type o f  Culvert Entrance) 
Manning's Roughness Coefficient (n-value) ............... 

............ En t ram Loss Coefficient o f  Culvert Opening 
Culvert Length (feet) ................................... 

........................... Culvert Slope (feet per foot) 

PROGRAM RESULTS: 
Flow Tailwater Headwater ( f t )  N o m l  Cr i t i ca l  Depth a t  Outlet 
Rate Depth I n l e t  Outlet Depth Depth Outlet Velocity 

( f t )  Control Control ( f t )  ( f t )  ( f t )  (fps) 

143.0 1.50 2.77 3.11 1.50 1.41 1.50 6.36 
179.0 1.50 3.65 4.11 1.50 1.50 1.50 7.96 

.................................................................... 

BOX CULVERT ANALYSIS COMWTER PROGRAM Version 1.4 Copyright (c) 1986 
Dodson & Associates. Inc.. 7015 W. Tidwell, #107. Hwston, TX 77092 
(713) 895-8322. A l l  Rights Reserved. 



COMPUTATION DATA SHEET 

subject WbbTl5 7 A h k / A 6 ~  Ft?ZA m&S Prepared by- Date ?/ 



COMPUTATION DATA SHEET 

Subject UH-TE T A M / A ~ w  F m  mfi3 Prepared by rse Date -gl- y/ 



COMPUTATION DATA SHEET 

subject W&I=rE T A W / A ~ W  FEU Am73 Prepared by j5E Date-?/ 



BOX CULVERT ANALYSIS 

CCMPUTATION OF CULVERT PERFORMANCE CURVE 
February 11. 1991 

PROGRAM INPUT DATA: 

DESCRIPTION VALUE 

Culvert Span (Width o f  Opening) (feet) .................. 
Culvert Rise (Height o f  Opening) (feet) ................. 
FHWA Chart Number (8.9.10.11.12 o r  13) .................. 
Scale Number on Chart (Type o f  Culver t  Entrance) ........ 
Manning's Rwghness Coef f i c ien t  (n-value) ....... ........ 
Entrance Loss Coef f i c ien t  o f  Culver t  Opening ............ 
Culvert Length (feet) ................................... 
Culvert Slope ( f ee t  per fmt) ........................... 

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

(cfs) (ft) Contml  Control (ft) (ft) (ft) (fps) 

.................................................................... 

BOX CULVERT ANALYSIS CCMWTER PROGRAM Version 1.4 Copyright (c) 1986 
Dodson & Asscciates, Inc.. 7015 W. Tidwell. Y107, Houston. TX 77092 

(713) 895-8322. A l l  Rights Reserved. 



COMPUTATION DATA SHEET 

Subject W & D E  T A M / A ~ u A  FEZ4 &Oh5 Prepared by JSE Date I-z% 9) 

a 

rorm zuv 



BOX CULVERT ANALYSIS 
ONPUTATION OF CULVERT PERFORMANCE CURVE 

February 11. 1991 

PROGRAM INWT DATA: 
DESCRIPTION VALUE 
.................................................................... 
Culvert Span (Width o f  Opening) (feet) .................. 6.00 
Culvert Rise (Height of Opening) ( feet)  ................. 4.00 
FWA Chart Number (8.9.10,11.12 o r  13). . . . . . . . . . . . . . . . . . 8 
Scale Number on Chart (Type o f  Culvert Entrance) ........ 1 
Manning's Roughness Coef f ic ient  (n-value) ............... 0.0300 
Entrance Loss Coef f i c ien t  of Culvert Opninp ............ 0.50 
Culvert Length (feet). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.0 
Culvert S l o p  (feet per fmt) ........................... 0.0050 

PROGRAM RESULTS: 
F l w  Tai lwater Headwater (ft) Normal C r i t i c a l  Depth a t  Out let  
Rate k p t h  I n l e t  Out let  Depth Depth Out let  Veloc i ty  

( c ~ s )  (ft) Control Contml  (ft) (ft) (ft) (fps) 
.................................................................... 

90.0 3.20 3.06 3.51 3.20 1.91 3.20 4.69 
120.0 4.00 3.73 4.67 3.99 2.32 4.00 5.00 
242.0 4.00 7.15 7.19 4.00 3.70 4.00 10.08 
253.0 4.00 7.52 7.50 4.00 3.81 4.00 10.54 

.............................................. ...................... 

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.4 Copyright (c) 1986 
Dodson & Associates. Inc.. 7015 W. Tidwell, $107, Houston. rX 77092 
(713) 895-8322. A l l  Rights Reserved. 



COMPUTATION DATA SHEET 

subject _ldWZE TATAE*VL/AGW FLU W m S  Prepared by j5E Date*?) 

.. 

orm 209 - ~. 



COMPUTATION DATA SHEET 

Subject WkZTE T A ~ Y C / A ~ U ~  Fb%CA AD-5 Prepared by Date I 4 9 -  9) 



COMPUTATION DATA SHEET 



D COMPUTATION DATA SHEET 

a 
Subject l d & l Z E  TAU/AGW ~~ mfis Prepared by jsE Date / -a- 91 

Form zuu 



COMPUTATION DATA SHEET 

Subject hAkI2l-E TAIVK&6% F U  /%b&)S Prepared by TSE Date -s 71 



D COMPUTATION DATA SHEET 

Subject W # m E  TAW/AGW F a  W&S Prepared by% Date -3 y/ 



COMPUTATION DATA SHEET 

subject TAM/AGW F m  N&s Prepared by TSE ~ate-9~ 



D COMPUTATION DATA SHEET 

Subject WC).VE TAIIUC/AGW F m  &&s Prepared by= Date /-B ' 7) 



COMPUTATION DATA SHEET 

Subject W # r r E  TAW/AGW FPt4 M h S  Prepared by j5E Date 1 y/ 



COMPUTATION DATA SHEET 

subject _lcll+mE T A N K / A ~ W  FelX M m 3  Prepared by JSE Date la- 91 



COMPUTATION DATA SHEET 

Subject WUZTE TANKS / FIC- AOmS Prepared by rsE Date 7 , Z t  91 

. . ~- .- .- 





COMPUTATION DATA SHEET 

Subject WHL'IE TANW/AAL(A F E ~  A O ~ S  Prepared by J-SE  ate^'^^ 9 /  



COMPUTATION DATA SHEET 

Subject WHLE TAW /AGM FICH AOIMJ Prepared by  ate 7-ZZ 91 



COMPUTATION DATA SHEET 

Subject W C f L k  T A m  /ALU F E ~  A OW73 Prepared by TSE Date 7 , Z L  91 



COMPUTATION DATA SHEET 

subject WC(LTE T A ~  /A&U F~ AOm3 Prepared by z5= Date 7-22- 9/ 



COMPUTATION DATA SHEET 

WHLE TAKS/A&LU . Abm3 Prepared by s5= Date 7-22- 9 /  

a 



&~P\VA 3 D COMPUTATION DATA SHEET 

1°C 

D 

Subject -!& F f L d  A bms Prepared by rs6. Date 7-2.L 91 



COMPUTATION DATA SHEET 

subject WC(L.TE TA~%~+L&,II~ F W + ~  A b m ~  Prepared by rsSE. Date 7 , Z t  9 /  

a 

~- ~ - 
. . 

~~ ~ ~~~ ~ ~ 



COMPUTATION DATA SHEET 

sublect W C ~ L T E T A ~ . / A G A A  ~ l t ~ j q  ~ 0 m 3  Prepared by rsE. Date 
7 -22  9 /  



D COMPUTATION DATA SHEET 

subject W I - i E  rnhlK.5 / AGUA FCW4 M m S  Prepared by 33E Date 2- ZZ-9) 





D COMPUTATION DATA SHEET 

a 
w I - A I J ~  / AGUA Fen+ mrv s Prepared by xE Date 2- zZ-91 



COMPUTATION DATA SHEET 

Subject w g m  / b6uA ~ c T A  ~ W S  Prepared by sE Date 2- zZ-91 



D COMPUTATION DATA SHEET 

subject W ~TTE TAU LCS / A6uA FEW AOm s Prepared by -J5E Date 2- 22-91 



COMPUTATION DATA SHEET 

e 
subject WkWE T A U 6  / b 6 u A  FEU\ /COm s Prepared by 3%E Date 2- )-z-91 



COMPUTATION DATA SHEET 

a 
subject WHlTE TAIJL(S / b61AA Fez& m m  5 Prepared by pE Date 2- =-91 



D COMPUTATION DATA SHEET 

a 
subject UJt+Re T A U 6  / ~ G U A  ~ ~ r y t  wrr)~ Prepared by xE Date 2- ZZ-91 



D COMPUTATION DATA SHEET 

a 
subject WktCTE ~AhlK.5 / 1 1 6 ~  Fe-w m m  s Prepared by J5E Date 2- u - 9 ]  



D 
roup I"C 

COMPUTATION DATA SHEET 

Subject W K c r E  7^ANK5/ALUA Fern  AQm5 Prepared by ~ate//--;8-% 
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COMPUTATION DATA SHEET 

Subject Prepared by TSE Date //- 23-% 
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COMPUTATION DATA SHEET 

Subject "'ULE. T ~ A J U ~  hfiwl"i Prepared by T5E Date 11-27- $0 



c P  I13A TO ~~113 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .007 1 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .025 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  60 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  120 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.20 41.8 1.66 0.669 0.04 0.24 25.20 

( f t )  
132.00 

0.40 135.2 2.56 0.745 0.10 0.50 52.80 144.00 
0.60 271.2 3.27 0.792 0.17 0.77 82.80 156.00 
0.80 447.2 3.88 0.826 0.23 1.03 115.20 168.00 
1 .OO 662.8 4.42 0.853 0.30 1.30 150.00 180.00 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .007 1 
Manning's Roughness C o e f f i c i e n t  (n -va lue)  ,025 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  60 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  60 
Channel Bottom Width ( f e e t )  10 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.20 5.6 1.28 0.628 0.03 0.23 4.40 

( f t )  
34.00 

0.40 25.9 1.90 0.693 0.06 0.46 13.60 58.00 
0.60 66.9 2.42 0.736 0.09 0.69 27.60 82.00 
0.80 134.0 2.89 0.769 0.13 0.93 46.40 106.00 
1.00 232.0 3.31 0.796 0.17 1.17 70.00 130.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .01 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .025 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.20 4.3 1.44 0.732 0.03 0.23 3.00 

( f t )  
25.00 

0.40 21.7 2.17 0.810 0.07 0.47 10.00 45.00 
0.60 58.4 2.78 0.862 0.12 0.72 21.00 65.00 
0.80 119.9 3.33 0.902 0.17 0.97 36.00 85.00 
1 .OO 211.1 3.84 0.935 0.23 1.23 55.00 105.00 

Enter  Depth o f  Flow, o r  Press the  < E s o  Key t o  End 



COMPUTATION DATA SHEET 

Subject w u r . e  TA*S ADM s Prepared by fSC Date /I- 2% %3 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0056 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .025 
Channel Side S l o ~ e  - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 50 
Channel Side s lope  - R igh t  ~ide'(horizontal/verticai) 0 
Channel Bottom Width ( f e e t )  50 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.20 15.8 1.43 0.589 0.03 0.23 11.00 

( f t )  
60.00 

0.40 52.1 2.17 0.653 0.07 0.47 24.00 70.00 
0.60 106.9 2.74 0.692 0.12 0.72 39.00 80.00 
0.80 180.5 3.22 0.720 0.16 0.96 56.00 90.00 

CfiI3 To c p  I Z Z  

Enter  Depth o f  Flow, o r  Press the  tEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .016 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .025 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  80 
Channel Bottom Width ( f e e t )  120 

*** RESULTS *** 
D e ~ t h  Flow Rate V e l o c i t v  Froude V e l o c i t v  Enerav Flow Area TOD Width 

( ft (cfs)  ( f p s j  Number ~ e a d ( f t j  ~ e a d ( f i )  ( sq  f t )  
0.20 63.2 2.47 1.002 0.09 0.29 25.60 

( f t )  
136.00 

0.40 205.8 3.78 1.114 0.22 0.62 54.40 152.00 

Enter Depth o f  Flow, o r  Press the  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

subject WC13-6 TAW5 ADm5 Prepared by f5g Date /I-=-% 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .0033 
Manning's Rouahness C o e f f i c i e n t  I n - va lue )  .035 
~ h a n n e i  Side Slope - L e f t  Side ( h o r i z o n t i l / v e r t i c a l )  25 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l  ) 0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
16.8 0.82 0.327 0.01 0.21 

( f t )  
0.20 20.50 105.00 
0.40 53.8 1.28 0.365 0.03 0.43 42.00 110.00 
0.60 106.6 1.65 0.389 0.04 0.64 64.50 115.00 
0.80 173.8 1.97 0.406 0.06 0.86 88.00 120.00 

Enter  Depth o f  Flow, o r  Press the  tEsc> Key t o  End 



'.. . 
D COMPUTATION DATA SHEET 

Subject IL)"xe T M 5  AbMs Prepared by rsf?E Date //-30-90 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0067 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  ( sq  f t )  
0.20 24.6 1.12 0.461 0.02 0.22 22.00 

( f t )  
120.00 

Enter  Depth o f  Flow, o r  Press t h e  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's ~oughness c o e f f i c i e n t  (n -va lue)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  76 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.20 16.9 0.98 0.408 0.01 0.21 17.20 

( f t )  
96.00 

0.40 56.7 1.48 0.452 0.03 0.43 38.40 116.00 
0.60 118.1 1.86 0.478 0.05 0.65 63.60 136.00 
0.80 202.2 2.18 0.498 0.07 0.87 92.80 156.00 
1.00 310.5 2.46 0.513 0.09 1.09 126.00 176.00 
1.20 444.6 2.72 0.526 0.12 1.32 163.20 196.00 
1.40 606.3 2.97 0.537 0.14 1.54 204.40 216.00 
1.60 797.2 3.19 0.547 0.16 1.76 249.60 236.00 

Enter Depth o f  Flow, o r  Press t h e  <Esc> Key t o  End 



COMPUTATION DATA SHEET 

Subject b J H n E  T A Q W  A D M ~  Prepared by rs Date //- W--'?Q 



. . _  , " cpI I r&  7-0 cpi5CY 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .0033 
Manning's Roughness C o e f f i c i e n t  (n -va lue)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  50 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( ft (c fs )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.20 9.0 0.75 0.320 0.01 0.21 12.00 

( f t )  
70.00 

0.40 31.3 1.12 0.353 0.02 0.42 28.00 90.00 
0.60 67.1 1.40 0.373 0.03 0.63 48.00 110.00 

Cpll9A TO o l r u  

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n -va lue)  
channel Side s lope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Side s lope - R i g h t  s i d e  ' ( h o r i z o n t a ' l / v e r t i c a l  ) 15 
Channel Bottom Width ( f e e t )  50 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs )  ( f p s )  Number Head( f t )  Head( f t )  (sq  f t )  
0.20 13.0 1.06 0.455 0.02 0.22 12.30 

( f t )  
73 .oo 

0.40 45.9 1.57 0.502 0.04 0.44 29.20 96.00 
0.60 99.8 1.97 0.531 0.06 0.66 50.70 119.00 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



COMPUTATION DATA SHEET 

Subject WMZTF A M 3  Prepared by .frjE Date 4-3-70 



TRAPEZOIOAL CHANNEL ANALYSIS 

a RATING CURVE CMlPUTATION 

Channel Bottom Slope ( fee t  per foot) .02 

Manning's Roughness Coef f i c ien t  (n-value) .035 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izon ta l /ver t~ca l )  60 

Channel Bottom Width (feet) 5 
*** RESULTS *** 

Depth F l w  Rate Veloc i ty  Fraude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 

0.20 5.9 1.41 0.736 0.03 0.23 4.20 37.00 

0.40 31.8 2.15 0.819 0.07 0.47 14.80 69.00 

0.50 55.7 2.48 0.848 0.10 0.60 22.50 85.00 

I 

cf /ZZ7fQ Cp / 3 L f  FL.%J n*?ic/E.. - -<-- -. -.. .. 
Enter Depth of Flow, o r  Press the Key t o  End 

TRAPEZOIOAL CHANNEL ANALYSIS 

RATING CURVE COYPUTATION 

Channel Bottom Slope ( f ee t  per foot)  .02 

ManningSs Roughness Coef f ic ient  (n-value) ,035 

Channel Side Slope - Le f t  Side (har izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottan Width ( feet)  1 40 

*** RESULTS *** 
Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (c fs )  (fps) Number Head(ft) Head(ft) (sq f t) ( f t )  

0.20 59.0 1.97 0.800 0.06 0.26 30.00 160.00 

0.40 192.6 3.01 0.889 0.14 0.54 64.00 180.00 

0.60 390.2 3.83 0.944 0.23 0.83 102.00 200.00 

0.80 650.2 4.52 0.984 0.32 1.12 144.00 220.00 

1.00 973.6 5.12 1.015 0.41 1.41 190.00 240.00 

1.20 1362.0 5.67 1.041 0.50 1.70 240.00 260.00 

1.40 1817.6 6.18 1.063 0.59 1.99 294.00 280.00 

1.60 2342.8 6.66 1.083 0.69 2.29 352.00 300.00 

C - p l Z  'Ti, C . Y / 3 %  
Enter Depth o f  Flow, or Press the <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS e RATING CURVE COYPUTATION 

Channel Bottom Slope (feet per foo t )  ,0036 

Manning's Roughness Coef f ic ient  (n-value) ,035 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width (feet) 5 

*** RESULTS *** 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CLMPUTATION 
Channel Bottom Slope (feet per foot) ,0036 
Manning's Roughness Coefficient (n-value) ,035 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Bottom Width (feet) 5 

*** RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.20 1.8 0.62 0.314 0.01 0.21 3.00 25.00 
0.40 9.3 0.93 0.347 0.01 0.41 10.00 45.00 
0.60 25.0 1.19 0.370 0.02 0.62 21.00 65.00 
0.80 51.4 1.43 0.387 0.03 0.83 36.00 85.00 
1.00 90.5 1.64 0.401 0.04 1.04 55.00 105.00 
1.20 144.2 1.85 0.412 0.05 1.25 78.00 125.00 
1.40 214.3 2.04 0.423 0.06 1.46 105.00 145.00 
1.60 302.6 2.23 0.432 0.08 1.68 136.00 165.00 
1.80 410.7 2.40 0.440 0.09 1.89 171.00 185.00 

Enter Depth of Flow, or Press the <Esc> Key to End 



COMPUTATION DATA SHEET 

Subject kJHl=I% 'I-AfJKe> ADIY)5 Prepared by re Date 11- 3 r 9 0  



+ .. 

COMPUTATION DATA SHEET 

Subject k?443TE 7AA%T ALMS Prepared by- Date //-3-90 



'. . 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottan Slope ( fee t  per foot) .0128 
Manning's Roughness Coef f ic ient  (n-value) .035 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  25 

Channel Battan Width (feet) 25 

*** RESULTS *** 
k p t h  Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.60 93.7 2.50 0.719 0.10 0.70 37.50 100.00 

0.80 176.7 2.94 0.749 0.13 0.93 60.00 125.00 

1.00 293.4 3.35 0.774 0.17 1.17 87.50 150.00 

1.20 448.2 3.73 0.795 0.22 1.42 120.00 175.00 

1.40 645.1 4.10 0.813 0.26 1.66 157.50 200.00 

1.60 888.0 4.44 0.830 0.31 1.91 200.00 225.00 

1.80 1180.8 4.77 0.845 0.35 2.15 247.50 250.00 

2.00 1526.9 5.09 0.859 0.40 2.40 300.00 275.00 

2.20 1930.0 5.40 0.871 0.45 2.65 357.50 300.00 

2.40 2393.3 5.70 0.883 0.50 2.90 420.00 325.00 

2.60 2920.2 5.99 0.894 0.56 3.16 487.50 350.00 

2.80 3513.9 6.27 0.905 0.61 3.41 560.00 375.00 

3.00 4177.6 6.55 0.915 0.67 3.67 637.50 400.00 

Enter Depth o f  Flaw, o r  Press the <Eso  Key t o  End 

CPlz.3 TO c f l S q  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CM.IPUTATION 

Channel Bottan Slope (feet per foot)  .016 

Manning's Roughness Coef f i c ien t  (n-value) ,035 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottom Width (feet) 100 

*"' RESULTS *"* 
Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.20 38.1 1.73 0.713 0.05 0.25 22.00 120.00 

0.40 126.0 2.63 0.790 0.11 0.51 48.00 140.00 

0.60 258.8 3.32 0.838 0.17 0.77 78.00 160.00 

0.80 437.1 3.90 0.872 0.24 1.04 112.00 180.00 

1.00 662.8 4.42 0.899 0.30 1.30 150.00 200.00 

1.20 938.2 4.89 0.922 0.37 1.57 192.00 220.00 

1.40 1266.1 5.32 0.941 0.44 1.84 238.00 240.00 

1.60 1649.0 5.73 0.959 0.51 2.11 288.00 260.00 

1.80 2089.7 6.11 0.974 0.58 2.38 342.00 280.00 

Enter Depth o f  Flow, o r  Press the <Eso Key t o  End 



Cf IZ? 7-0 '37,357- 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE ONPUTATION 
Channel Bottwn Slope ( fee t  per fat) .005 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feet)  5 

*** RESULTS *"* 
Depth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Top Wldth E L W .  Q. 
(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 

- 
0.50 22,O 1.46 0.494 0.03 0.53 15.00 55.00 L / - 5  z?z 
1.00 124.4 2.26 0.551 0.08 1.08 55.00 105.00 S O  '27 

4'IW 70 y 1 3 f  
Enter Depth of Flow, o r  Press the  'Escl Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CWPUTATION 
Channel Bottom Slope ( fee t  per foot)  ,005 

Manning's Roughness Coeff icient (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feet)  400 

*** RESULTS "' 
k p t h  Flow Rate V e l o d t y  Froude Velocity Energy Flow Area Top Wldth ~m Q- 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  - - 
0.50 451.0 2.12 0.544 0.07 0.57 212.50 450.00 5;73- 
1.00 1467.3 3.26 0.606 0.17 1.17 450.00 500.00 6-0 1 . 5 7  i 
1.50 2960.2 4.15 0.643 0.27 1.77 712.50 550.00 6 - 5  3 w  
2.00 4912.6 4.91 0.671 0.37 2.37 1000.00 600.00 7.0 503L 
2.50 7325.2 5.58 0.692 0.48 2.98 1312.50 650.00 7.3- 7 w 9  

Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 



. 
cqtw ?-- C P I Z T  

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CCFlPUTATION 
Channel Battom Slope (feet per fwt) .0061 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  60 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Chanwl Bottom Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude V e l o d t y  Energy Flaw Area Top Wldth E E v .  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t) 

- 
(ft) 

a 
0.50 16.6 1.66 0.548 0.04 0.54 10.00 35.00 3 . 8 .  
0.67 33.3 1.98 0.572 0.06 0.73 16.82 45.20 q.0 

17 
33 

C P l ~ ~  To W I Z ~  
Enter Depth of Flow, o r  Press the  <Eso Key t o  End 

TRAPEZOIDRL CHANNEL ANALYSIS 

RATING CURVE CCMPUTATION 

Channel Bottom Slope ( fee t  per foot)  
. .  

,0061 
Manrnng s Roughness Coef f i c ien t  (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  5 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel B o t t m  Width (feet) 40 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Frwde Veloci ty  Energy Flow Area Top Width ELE% 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 

L L  
0.50 48.9 2.37 0.599 0.09 0.59 20.63 42.50 q-w 92- 
I.0O 155.7 3.66 0.665 0.21 1.21 42.50 45.00 GO ray 
1.50 307.8 4.69 0.703 0.34 1.84 65.63 47.50 94 
2.00 500.6 5.56 0.731 0.48 2.48 90.00 50.00 6.0 T 3 Y  

Enter Depth of Flow, or Press t he  <Eso Key t o  End 



. 
a 123 To Cf136 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottan Slope ( fee t  per foot) .O1 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izon ta l /ver t i ca l )  0 
Channel Side Slope - Right Slde (ho r i zon ta l / ve r t~ca l )  75 
Channel Bottan Width ( fee t )  5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Wldth (T3. 

( f t )  (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  
0.50 24.9 2.10 0.700 0.07 0.57 11.88 42.50 3-83 25- 
0.67 50.7 2.51 0.732 0.10 0.77 20.18 55.25 4.0 5 1  

C P  1z.t W C-f 136 
Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottan Slope ( fee t  per foo t )  

. -  
.01 

Manrnng s Roughness Coefficient (n-value) .03 
Channel Side Slope - L e f t  Side (hor izon ta l /ver t i ca l )  0 

Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  0 
Channel Bottan Width ( fee t )  50 

*" RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 6;? 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 77.0 3.08 0.767 0.15 0.65 25.00 50.00 4.y 128 
1.00 241.3 4.83 0.850 0.36 1.36 50.00 50.00 5-0 2% 
1.50 468.3 6.24 0.898 0.61 2.11 75.00 50.00 5.9- 
2.00 747.0 7.47 0.931 0.87 2.87 100.00 50.00 6-0 

s79 
790 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



6 .  

COMPUTATION DATA SHEET 

Subject TALK5 AbMS Prepared by J-5&   at em^ 



' , ~ f l z q  ~a ~ ~ 1 3 7 ,  r PIS- W CP/M, 0,s @/a .. _ . 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CCMPUTATION 
Channel Bottam Slope ( f ee t  per fmt) ,0044 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izon ta l /ver t i ca l )  100 

Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  100 

Channel Bottan Width (feet) 500 

*** RESULTS *** 
Depth F l w  Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width E32Z.U- 

-C- 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq ft) ( f t )  

L 
0.50 537.1 1.95 0.508 0.06 0.56 275.00 600.00 @-< /2- 
1.00 1778.9 2.96 0.564 0.14 1.14 600.00 700.00 87-0 
1.50 3655.1 3.75 0.598 0.22 1.72 975.00 800.00 0 7 , T  

25% 
+YO3 

2.00 6175.5 4.41 0.623 0.30 2.30 1400.00 900.00 e.0 6923 
2.50 9367.4 5.00 0.643 0.39 2.89 1875.00 1000.00 B.T /O //c 

Enter Depth of Flow. or Press the  Key t o  End 



, , 

A .. C P  125 l-0 CP137 C P  ILT TO CPI3PB/  4 C~12< 7-0L/'/L$ 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel bttan Slope ( fee t  per fwt) .0044 

Manning's Roughness Coeff icient (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side ( twr izon ta l /ver t i ca l )  100 

Channel bttm Width ( feet)  10 
*** RESULTS **" 

Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width q, 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.43 28.7 1.26 0.456 0.02 0.45 22.79 96.00 w o  27 

Enter Oepth o f  Flow, o r  Press the  <Escr Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE OMPUTATION 

Channel b t t a n  Slope ( fee t  per fwt) ,0044 

Manrnng s Roughness Coef f ic ient  (n-value) a . -  .03 
Channel Side Slope - L e f t  Side (hor izon ta l /ver t i ca l )  100 

Channel Side Slope - Right Side (hcr izon ta l /ver t i ca l )  100 

Channel bttan Width ( feet)  170 

**' RESULTS **' 
Oepth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width ELEV. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 198.6 1.81 0.499 0.05 0.55 110.00 270.00 @ 220 
1.00 719.0 2.66 0.549 0.11 1.11 270.00 370.00 06 -0  740 

Enter Oepth o f  Flow, o r  Press the  <Esc> Key t o  End 



COMPUTATION DATA SHEET 

Subject ~ ~ X ~ T A ~ K S  , / , ~ U A  -4- A-OMS Prepared b y L ? Z i i ! L  Date k@ ZB- 7/ 



COMPUTATION DATA SHEET 

Subject @eke TA@K~- A b m  Prepared by= Date //-.%'-;b 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel B o t t m  Slope ( f ee t  per foo t )  .0036 

Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel bttm Wldth ( feet)  200 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  Fmude Veloci ty  Energy Flow Area Top Wldth P E W .  
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 196.1 1.74 0.458 0.05 0.55 112.50 250.00 %F 
1.00 656.5 2.63 0.507 0.11 1.11 250.00 300.00 4% 

cfrm TO c41++ 
Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CWPUTATION 

Channel B o t t m  Slope ( feet per f oo t )  .0036 

Manmng s Roughness Coef f i c ien t  (n-value) . .  .03 
Channel Side Slope - Lef t  Slde (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel B o t t m  Width ( fee t )  500 

**" RESULTS *** 
Depth Flow Rate Velac i ty  Froude Veloc i ty  Energy Flow Area Top Width - P. 

(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 476.2 1.81 0.463 0.05 0.55 262.50 550.00 Y%o;. 1133 
1.00 1540.8 2.80 0.516 0.12 1.12 550.00 600.00 @-0 21 ?g 
1.50 3090.5 3.58 0.548 0.20 1.70 862.50 650.00 4p).F 3 7 f l  
2.00 5098.7 4.25 0.572 0.28 2.28 1200.00 700.00 9 . p  -& 

Enter Depth of Flow, o r  Press the  <Eso Key t o  End 



- = P I 3 0  7-Q 4 l 3 I  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottom Slope (feet per foot) .0057 

Manning's Raughness Caef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (ho r i zon ta l / ve r t~ca l )  100 

Channel Side Slope - Right Side (hor izon ta l /ver t~ca l )  0 
Channel B o t h  Width ( f se t )  220 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Fraude Veloc i ty  Energy Flow Area Top Wldth 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
9r. 

0.50 270.2 2.21 0.577 0.08 0.58 122.50 270.00 ~ 7 . r  1/00 
1.00 899.7 3.33 0.639 0.17 1.17 270.00 320.00 jb.O 1730 
1.50 1859.4 4.20 0.677 0.27 1.77 442.50 370.00 !%%' 
2.00 3159.3 4.94 0.705 0.38 2.38 640.00 420.00 V.6 

Z'eq 
2.50 4817.5 5.59 0.727 0.48 2.98 862.50 470.00 5%< '3969 

56Y 7 

Enter Depth o f  Flow, o r  Press the  cEso Key t o  End 



' " .  CP 130 T C P I = - /  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COYPUTATION 
Channel Bottan Slope ( f ee t  per foo t )  .0057 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  5 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  10 
Channel Eattan Width ( fee t )  30 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  F w d e  Veloci ty  Energy Flaw Area Top Wldth ELEL/. - 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) 

a. 
(ft) 

- 
0.50 37.0 2.19 0.576 0.07 0.57 16.88 37.50 c b C r  
1.00 123.9 3.30 0.638 0.17 1.17 37.50 45.00 47.0 

37 

1.50 257.4 4.16 0.675 0.27 1.77 61.88 52.50 q , z y  '27 
2.00 439.6 4.88 0.703 0.37 2.37 90.00 60.00 4go a 7  

LWo 

Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMPUTATION 

Channel Bottan Slope ( f ee t  per foot)  a ,0057 

Manmng's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Le f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottom Width ( fee t )  80 

'** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Wldth a. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) - - 
0.50 107.0 2.04 0.565 0.06 0.56 52.50 130.00 a? 5'77 
1.00 389.9 3.00 0.622 0.14 1.14 130.00 180.00 490 4.9 

Enter Depth o f  Flow, o r  Press the  iEsc> Key t o  End 



COMPUTATION DATA SHEET 

Subject Iflw+lT ADIM'j Prepared by 75== Date 12- 3- 90 



.. 
cpl3l To C P l 3 2 -  

TRAPEZOIOAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel B o t h  Slope ( fea t  per foo t )  ,0044 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (ho r i zon ta l / ve r t~ca l )  100 

Channel Side Slope - Right Slde (hor izonta l /ver t ica l )  0 

Channel Bottom Width (feet) 5 
*** RESULTS '** 

4. Depth F l w  Rate Veloc i ty  F w d e  Veloci ty  Energy Flow Area Top Wldth ELEI/, - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  

0. M 20.6 1.37 0.463 0.03 0.53 15.00 55.00 Z 0 . r  7 
1.00 116.7 2.12 0.517 0.07 1.07 55.00 105.00 ZJ.0 117 

c p \ 3 \  fo ~ f 1 3 L  
Enter Depth o f  Flow, o r  Press t he  <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CQ"PUTATI0N 

Channel Bottcm Slope ( fee t  per foo t )  ,0044 

Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  0 

Channel Bottom Width ( fee t )  220 

*** RESULTS *" 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width IXGd. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

_g, 
0.50 237.4 1.94 0.507 0.06 0.56 122.50 270.00 2 .  %5Lf 
1.00 790.5 2.93 0.562 0.13 1.13 270.00 320.00 27.0 1% 

Enter Depth of Flow. o r  Press the  <Eso Key t o  End 



. . . 
, . ~ ~ 1 3 1  70 Y 3 f 3 Z  

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per foot) ,0044 

Manning's Roughness Caef f ic ient  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Rlght Side (hor izonta l /ver t ica l )  0 

Channel Bottom Width ( feet)  400 
*** RESULTS *** 

Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flaw Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) - _g_ 
0.50 423.1 1.99 0.511 0.06 0.56 212.50 450.00 1871 
1.00 1376.4 3.06 0.568 0.15 1.15 450.00 500.00 Z?@ 
1.50 2776.9 3.90 0.603 0.24 

z w  
1.74 712.50 550.00 235- 4 ~ ~ 5 -  

2.00 4608.4 4.61 0.629 0.33 2.33 1000.00 600.00 2JkO 60 Sb 

Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 



" .. C P  /9\ TO c-P 1- .. 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Mt tom Slope ( fee t  per fmt) ,016 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  I00  
Channel Bottom Width ( fee t )  5 

*** RESULTS *** 
Depth F l w  Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width m d .  
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

g, 
0.50 39.3 2.62 0.884 0.11 0.61 15.00 55.00 a.4- w 

cp151 yc, c - r / w  
Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foa t )  ,016 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Slde Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottar Width ( fee t )  220 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

_C_ 
2% 

(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 452.6 3.69 0.967 0.21 0.71 122.50 270.00 21.0 471 
1.00 1507.4 5.58 1.071 0.48 1.48 270.00 320.00 21.- 15-Ctb 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



.. ... Cg131q-a  PI% 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE 024PUTATION 

Channel Bottan Slope ( f ee t  per foo t )  .016 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottom Width ( fee t )  400 
*** RESULTS *** 

Depth Flow Rate V e l o d t y  Frwde Veloci ty  Energy Flow Area Top Width Em, 
(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq ft) ( f t )  

- 
0.50 806.8 3.80 0.974 0.22 0.72 212.50 450.00 2w 25-53 
1.00 2624.7 5.83 1.083 0.53 1.53 450.00 500.00 m-7 
1.50 5295.4 7.43 1.151 0.86 2.36 712.50 550.00 23-0 

Enter Depth o f  Flow, o r  Press the <Eso Key t o  End 



COMPUTATION DATA SHEET 

Subject W f f L T F  T/IluICS AOMS Prepared by 3-* Date /Z-S-S)P 



f * .  CP 133 - k ~  c ~ 1 3 . d  
TRAPEZOIOAL CHANNEL ANALYSIS 

RATING CURVE COYPUTATION 

0 Channel Bottom Slope ( fee t  per fwt) .Ol 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izon ta l /ver t~ca l )  100 
Channel Bottom Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate Velcc i ty  Fraude Veloc i ty  Energy Flow Area Top Wldth NV. - Q. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 31.1 2.07 0.699 0.07 0.57 15.00 55.00 6.5-  31 
1.00 175.9 3.20 0.779 0.16 1.16 55.00 105.00 TO 176 

cPr33TZ)  CFI4b 
Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CM.IPUTAT10N 

a Channel Bottom Slope ( fee t  per fwt) .01 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izanta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( fee t )  350 

*** RESULTS *" 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width EW. 4 - - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

- 
0.50 560.0 2.99 0.769 0.14 0.64 187.50 400.00 7-5 736 
1.00 1829.0 4.57 0.855 0.32 1.32 400.00 450.00 @ 2- 
1.50 3705.5 5.81 0.907 0.52 2.02 637.50 500.00 @-< 
2.00 6175.5 6.86 0.945 0.73 2.73 900.00 550.00 9.0 6 3 7 ~  

3%3/ 

Enter Depth of Flow, o r  Press the  <Eso Key t o  End 



- 4  . . * -  

TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per foot)  .0035 

Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Slde S l o p  - Lef t  Side (hor i ron ta l /ver t i ca l )  30 

Channel Slde Slope - Rlght  Side (hor lzonta l /ver t ica l )  0 

Channel Bottom Width ( fee t )  50 

*= RESULTS "** 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Wldth a. - -  
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 48.7 1.69 0.448 0.04 0.54 28.75 65.00 6.C;- 
1.00 164.5 2.53 0.495 0.10 1.10 65.00 80.00 70 

49 
1 b y  

1.50 345.1 3.17 0.523 0.16 1.66 108.75 95.00 7.5- 
2.00 594.6 3.72 0.543 0.21 2.21 160.00 110.00 8-0 

3'6- #=- 

c.P133 fo Cf'I3y 
Enter Depth o f  Flow. o r  Press the  <Esc> Key t o  End 

TRAPEZOIOAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottwo Slope ( f e e t  per foo t )  ,0035 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (ho r i zon ta l / ve r t~ca l )  100 

Channel Side Slope - Rlght  Side (hor izonta l /ver t ica l )  0 

Channel Bottom Width ( f ee t )  110 
'** RESULTS *** 

Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Wldth 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) 
m 

( f t )  
0.50 111.0 1.64 0.446 0.04 0.54 67.50 160.00 63c 706 
1.00 389.9 2.44 0.492 0.09 1.09 160.00 210.00 7.0 
1.50 846.0 3.05 0.520 0.14 1.64 277.50 260.00 9-51 

9 s  
l4 ' f l  

2.00 1500.5 3.57 0.541 0.20 2.20 420.00 310.00 IdD 2.097 

Enter Depth o f  Flow, o r  Press the  i E s o  Key t o  End 



COMPUTATION DATA SHEET 

Utcf. AOrM4 Prepared by nf2 Date I2  3- Subject bJH t tF  T A  



cp r v  -1-0 OIV 
TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE IXIPUTATION 

Channel Eattan Slope (feet per foot) .04 
Manning's Roughness Ccefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Bottan Width (feet) 5 

*I* RESULTS ** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
4_ 

0.50 62.1 4.14 1.397 0.27 0.77 15.00 55.00 9 s  6 2  
1.00 351.8 6.40 1.558 0.64 1.64 55.00 105.00 YYD Pa 

C t ' l W  3-0 ~ 1 ~ 7  
Enter Depth of Flow, or Press the <Esc> Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Eattan Slope (feet per foot) .04 
Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Eattan Width (feet) 100 

*** RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width Esu-/,, 9. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 344.6 5.51 1.505 0.47 0.97 62.50 150.00 44s 697 
1.00 1222.6 8.15 1.659 1.03 2.03 150.00 200.00 K O  15- 

Enter Depth of Flow, or Press the iEsc> Key to End 



. , . . . cprv TO C P  197 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottam Slope (feet per foot) .04 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottan Width ( fee t )  300 

*** RESULTS "* 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 964.3 5.93 1.535 0.55 1.05 162.50 350.00 z5q 
1.00 3166.7 9.05 1.705 1.27 2.27 350.00 400.00 %o 47'l'Z 
1.50 6451.9 11.47 1.808 2.04 3.54 562.50 450.00 %G 
2.00 10812.7 13.52 1.883 2.84 4.84 800.00 500.00 97%' 17- 343 

Enter Depth o f  Flow, o r  Press the <Esc> Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottom Slope (feet per foot)  ,0089 

Manning's Roughness Coef f ic ient  (n-value) .03 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  6 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  80 
Channel Bottom Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Fraude Velocity Energy Flow Area Top Wldth EGV: 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq f t )  (ft) 

0.50 26.2 1.98 0.664 0.06 0.56 13.25 48.00 93.0 

crry TD ~ 1 3 ~  
Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMlPUTATION 

Channel B o t t m  Slope ( fee t  per f oo t )  ,0089 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  6 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( feet)  50 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Tap Width G2 - 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 73.9 2.87 0.725 0.13 0.63 25.75 53.00 74.5- /@ 

Enter Depth of Flow, o r  Press the <Esc> Key t o  End 



.- 
A .  . c p  139 TD c.pt3.5 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE WPUTATION 

a Channel Bottan Slope ( fee t  per foot)  ,0089 

Manning's Roughness Coef f i c ien t  (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottan Width ( fee t )  50 

*** RESULTS *** 
Depth Flow Rate Ve lcc i ty  Froude Velocity Energy Flow Area Top Width m11 e- 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 90.8 2.42 0.697 0.09 0.59 37.50 100.00 w-c 353 
1.00 355.0 3.55 0.766 0.20 1.20 100.00 150.00 %O 617 

cf13-1 TO et13y 
Enter Depth o f  Flow, o r  Press the <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottom Slope ( fee t  per foot)  ,0089 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottom Width ( feet)  220 

"* RESULTS *'* 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width I;L63/. 

(ft) 
- 

(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq ft) 
GZ. 

0.50 337.6 2.76 0.721 0.12 0.62 122.50 270.00 q&F 
1.00 1124.2 4.16 0.799 0.27 1.27 270.00 320.00 %.O )yJ+ 1 
1.50 2323.5 5.25 0.846 0.43 1.93 442.50 370.00 ?&? 29W 
2.00 3947.7 6.17 0.881 0.59 2.59 640.00 420.00 47.0 " K 6 g  
2.50 6019.8 6.98 0.908 0.76 3.26 862.50 470.00 97-5 66 37 

Enter Depth o f  Flow. or Press the  <Esc> Key t o  End 



D COMPUTATION DATA SHEET w 1°C D 3 
Subject W W T F  T A W 5  Anm.5 Prepared by TSE Date /2-3-90 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE UJ'IPUTATION 

a Channel Bottom Slope (feet per foot)  ,0067 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  53 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  40 
Channel Bottom Width ( fee t )  5 

*** RESULTS *** 
Depth Flow Rate Ve lcc i ty  Froude Veloc i ty  Energy Flow Area Top Width %@. - Q A 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq f t )  (ft) 
0.50 24.2 1.71 0.576 0.05 0.55 14.12 51.50 @lo 24 
1.00 136.0 2.64 0.642 0.11 1.11 51.50 98.00 51.5 1 36 

C P ' I 5 T  7-Q CfiG 
Enter Depth of Flow, o r  Press the <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( feet  per foot) ,0067 

Manning's Roughness Coeff icient (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  0 
Channel Bottom Width ( feet)  120 

"* RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width p. Q. - 
(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 166.2 2.29 0.619 0.08 0.58 72.50 170.00 BZ.0 302. 
1.00 578.6 3.40 0.682 0.18 1.18 170.00 220.00 @*.< 
1.50 1246.3 4.26 0.721 0.28 1.78 292.50 270.00 83-0 719 

1382  

Enter Depth o f  Flow, or Press the  dso Key to End 



Cp135; r0 cP136 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CIXPUTATION 

Channel Bottom Slope ( fee t  per foo t )  .0067 a Manning's Roughness Ccef f l c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor lzonta l /ver t ica l )  0 

Channel Bottan Width (feet) 300 
*** RESULTS **' 

Depth F l w  Rate Ve loc i ty  Fruude Ve lac i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
9L 

0.50 394.7 2.43 0.628 0.09 0.59 162.50 350.00 83-5- 
1.00 1296.0 3.70 0.698 0.21 1.21 350.00 400.00 eqio 

h 7  
Zb* 

1.50 2640.6 4.69 0.740 0.34 1.84 562.50 450.00 e4.5 &=3 
2.00 4425.3 5.53 0.771 0.48 2.48 800.00 500.00 -0 

2.50 6661.8 6.27 0.795 0.61 3.11 1062.50 550.00 m5 5Ba7 

Enter Depth o f  Flow, o r  Press t he  <Eso Key t o  End 



, q. 
+ 

@ 
c p  135-72;, V l Y B  

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CMlPUTATION 

Channel Bottom Slope ( f ee t  per foot)  ,0044 
Mansing's Roughness Coeff icient (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Wldth EL=(/. ex - 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 
0.50 20.6 1.37 0.463 0.03 0.53 15.00 55.00 z/ 

Enter Depth of Flow, o r  Press the  cEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMlPUTATION 

Channel Bottom Slope ( f ee t  per f oo t )  .0044 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (har izon ta l /ver t i ca l )  0 

Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  100 
Channel B o t t m  Width ( fee t )  100 

'** RESULTS *" 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width E* - Q .  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  
0.50 114.3 1.83 0.499 0.05 0.55 62.50 150.00 @a- 135- 
1.00 405.5 2.70 0.550 0.11 1.11 150.00 200.00 B3.0 eZ7 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



. . _ '  
' t. q13F7"D (2W3 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COYPUTATION 

Channel B o t t m  Slope ( fee t  per foot )  .DO44 
Manning's Roughness Coef f ic ient  (n-value) .03 
Channel Side S l o p  - Lef t  Side (ho r i ~on ta I / ve r t i ca l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( fee t )  300 

*** RESULTS "* 
Depth F l w  Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width EG!J, dl, - 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  
0.50 319.8 1.97 0.509 0.06 0.56 162.50 350.00 e3.T 
1.00 1050.3 3.00 0.565 0.14 1.14 350.00 400.00 (d'f.0 Pi77 

747 

1.50 2139.9 3.80 0.600 0.22 1.72 562.50 450.00 64eT B6 
2.00 3586.2 4.48 0.625 0.31 2.31 800.00 500.00 6x0 3 O 1 5  

Enter Depth o f  Flow, or Press the  <Eso  Key t o  End 



COMPUTATION DATA SHEET 

roup I"C 

Subject b H z %  TANK5 AP&5 Prepared by 3-* Date 12.3- 



.. 
C p 1 3 7  Ti C?/% 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMPUTATION 

Channel Bottom Slope ( f ee t  per fwt) ,022 

Manning's Rwghness Coeff icient (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izon ta l l ve r t i ca l )  0 

Channel Bottom Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Top Width E l  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.17 3.7 1.62 0.884 0.04 0.21 2.29 Z ~ . O O  Y ~ O  

CP131 - 0  CP,3$  
Enter Depth o f  Flow, or Press the <Esc> Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CCMPUTATION 

Channel Bottom Slope ( fee t  per foot) ,022 

Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottom Width ( feet)  30 

"* RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width 

(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 98.7 3.59 1.079 0.20 0.70 27.50 80.00 

1.00 423.1 5.29 1.188 0.43 1.43 80.00 130.00 

1.50 1052.7 6.68 1.259 0.69 2.19 157.50 180.00 

2.00 2060.9 7.93 1.314 0.98 2.98 260.00 230.00 

2.50 3514.6 9.07 1.359 1.28 3.78 387.50 280.00 
3.00 5475.9 10.14 1.397 1.60 4.60 540.00 330.00 

3.50 8003.7 11.15 1.431 1.93 5.43 717.50 380.00 

Enter Depth of Flow. o r  Press the <Esc> Key t o  End 



: 
Cf 137 TO CP/e . ' 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COYPUTATION 

Channel Bottom Slope (feet per foot) .0046 
Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (harizontallvertical) 100 
Channel Bottom Width (feet) 5 

*** RESULTS *'* 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Tap Width a- 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.17 1.7 0.74 0.404 0.01 0.18 2.29 22.00 

cpr37 To c / / q  
Enter Depth of Flow, or Press the iEso Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMPUTATION 

'e Channel Bottom Slope (feet per foot) .0046 
Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Bottom Width (feet) 50 

*"* RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 65.3 1.74 0.501 0.05 0.55 37.50 100.00 
1.00 255.2 2.55 0.551 0.10 1.10 100.00 150.00 
1.50 600.4 3.20 0.583 0.16 1.66 187.50 200.00 
2.00 1132.1 3.77 0.607 0.22 2.22 300.00 250.00 
2.50 1879.7 4.30 0.627 0.29 2.79 437.50 300.00 
3.00 2870.8 4.78 0.644 0.36 3.36 600.00 350.00 
3.50 4131.6 5.25 0.659 0.43 3.93 787.50 400.00 

Enter Depth of Flow, or Press the <Eso Key to End 



a 

COMPUTATION DATA SHEET 

a 
Subject InJflrTL= T4fJlcq Abms Prepared by T5fi Date 12-3- 7.9 

- 

Form 209 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMPUTATION 

Channel Bottom Slope ( fee t  per foot)  ,053 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor i ron ta l l ve r t i ca l )  0 
Channel Side Slope - Right Side (ho r i r on ta l l ve r t i ca l )  100 
Channel Bottan Width ( fee t )  5 

**' RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq  ft) ( f t )  

0.35 30.2 3.84 1.524 0.23 0.58 7.87 40.00 

0.85 268.1 6.64 1.747 0.68 1.53 40.37 90.00 

1.35 873.5 8.92 1.881 1.24 2.59 97.87 140.00 

1.85 1974.0 10.94 1.979 1.86 3.71 180.37 190.00 
2.35 3681.8 12.79 2.058 2.54 4.89 287.87 240.00 
2.85 6099.9 14.51 2.124 3.27 6.12 420.37 290.00 

3.35 9323.7 16.13 2.181 4.04 7.39 577.87 340.00 

Enter Depth o f  Flow, or Press the <Eso Key t o  End 



. 6- C P 1 3 6  70 c P / s ~  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per foot) ,0128 

Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izon ta l /ver t~ca l )  93 

Channel Side Slope - Right Side (ho r i zon ta l / ve r t~ca l )  0 

Channel Bottom Width (feet) 5 
*** RESULTS **' 

Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width wQ 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq f t )  

A 
( f t )  

0.35 14.1 1.89 0.749 0.06 0.41 7.45 37.55 #?-5 
0.85 123.8 3.27 0.859 0.17 1.02 37.85 84.05 r jb  

a 1 3 0  TO cp 157 
Enter Depth o f  Flow, or Press the <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CM.IPUTATION 

Channel Bottom Slope ( fee t  per foot) ,0128 

Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  93 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottom Width (feet) 200 
*** RESULTS *"* 

Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  

0.50 368.4 3.30 0.864 0.17 0.67 111.62 246.50 m.T 
1.00 1228.3 4.98 0.957 0.39 1.39 246.50 293.00 c / / .O  
1.50 2541.4 6.28 1.014 0.61 2.11 404.62 339.50 5 j . r  
2.00 4322.8 7.38 1.055 0.85 2.85 586.00 386.00 52Q 
2.50 6598.6 8.35 1.088 1.08 3.58 790.62 432.50 52.5- 
3.00 9398.6 9.23 1.115 1.32 4.32 1018.50 479.00 53-0 

Enter Depth o f  Flow, o r  Press the < E s o  Key t o  End 



COMPUTATION DATA SHEET 

a 
Prepared by 33k Date 12-3-90 

a 

Form 209 
I ~ - ~ 



. .' 
CPHV To C p  1 6 5  

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE MXlPUTATION 

Channel Bottom Slope ( fee t  per foot) ,005 
Manning's Roughness Coef f i c ien t  En-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  0 
Channel Bottom Width (feet) 360 

*** RESULTS *** 
Depth F l w  Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width .%& a. - 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 407.0 2.11 0.544 0.07 0.57 192.50 410.00 21-y NO7 
1.00 1328.1 3.24 0.605 0.16 1.16 410.00 460.00 220 1 378 

cp1.W- 7-0 c~P/& 
Enter Depth o f  Flow, o r  Press t he  <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per fwt) ,005 

Manning's Roughness Coefficient (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izanta l /ver t ica l )  0 
Channel Bottom Width ( fee t )  500 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width E ~ I  - a. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 561.2 2.14 0.545 0.07 0.57 262.50 550.00 2.T @a7 
1.00 1815.8 3.30 0.608 0.17 1.17 550.00 600.00 230 
1.50 3642.2 4.22 0.646 0.28 1.78 862.50 650.00 Z ! & F  

3 w  

2.00 6008.8 5.01 0.674 0.39 2.39 1200.00 700.00 zYP 
wm 

2.50 8907.2 5.70 0.696 0.50 3.00 1562.50 750.00 ~ 4 . 5 -  
7 3 4  
1 0 2 s  

Enter Depth of Flow. o r  Press the  <Eso Key t o  End 



- .  . *  . Cf'lqlf 70 CPIb? 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE OXIPUTATION 

Channel Bottom Slope (feet per foot)  .021 
Manning's Roughness Coeff icient (n-value) .03 a Channel Side S l o p  - Lef t  Sdde ( h o r i r o n t a l / v ~ r t i c a l ~  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottom Width (feet) 5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width w K  
(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq  ft) (ft) 

A!& 
0.50 45.0 3.00 1.013 0.14 0.64 15.00 55.00 ZI.723- L/lr 
0.75 123.1 3.86 1.078 0.23 0.98 31.88 80.00 =a 123 

C P W  T O  rttw 
Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottom Slope ( fee t  per foot) ,021 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side ( tmr izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bo t tm  Width (feet) 40 

'*" RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width W V .  - Q. - 
(ft) (cfs) (fps) Number Head(ft) Hsad(ft) (sq f t )  ( f t )  
0.50 117.9 3.63 1.064 0.20 0.70 32.50 90.00 Za5- 24) 
1.00 478.9 5.32 1.170 0.44 1.44 90.00 140.00 2-3.0 602- 
1.50 1154.9 6.69 1.238 0.70 2.20 172.50 190.00 25s I Z ~  

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



- . .  , cf /LW V C t l b v  
a TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CoMPUTATION 

Channel B o t h  Slope (feet per foo t )  ,021 

Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izon ta l l ve r t i ca l )  100 

Channel Bottom Width (feet) 250 

*'* RESULTS **" 
Depth Flow Rate Veloci ty  Froude Veloc i ty  Energy Flow Area Top Width W V ,  _9. 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 586.1 4.26 1.109 0.28 0.78 137.50 300.00 a@ IS+ 
1.00 1939.4 6.46 1.231 0.65 1.65 300.00 350.00 32-17 
1.50 3982.6 8.17 1.304 1.04 2.54 487.50 400.00 G%o 
2.00 6725.7 9.61 1.358 1.43 3.43 700.00 450.00 2G5 am+ 

Enter Depth of Flow, o r  Press the  <Eso Key t o  End 



COMPUTATION DATA SHEET 

a 
Subject wHIT'E -f*Uk2j A&%'6 

Form 209 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMPUTATION 

Channel bttm Slope (feet per foot) ,012 
Manning's Roughness Caefficient (n-value) .03 
Channel Side Slope - Left Side (horirontal/vertical) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel bttm Width (feet) 5 

*** RESULTS "* 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Tap Width - Q. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 34.0 2.27 0.765 0.08 0.58 15.00 55.00 97.T * 
1.00 192.7 3.50 0.853 0.19 1.19 55.00 105.00 980 173 

C f W i  ~ z >  cpi6v 
Enter Depth of Flow, or Press the <Eso Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per foot) .012 
Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 0 

Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Bottm Width (feet) 180 

*** RESULTS **" 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width _YDL 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) 

4 
(ft) 

0.50 324.0 3.16 0.835 0.16 0.66 102.50 230.00 98.5 <I7 
1.00 1092.0 4.75 0.923 0.35 1.35 230.00 280.00 w.0 /z.f?S- 

Enter Depth of Flow, or Press the <Esc> Key to End 



. . 
C P l 6  - CP/6'+ 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottan Slope (feet per foot) .012 
Manning's Roughness Coeff icient (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izon ta l /ver t~ca l )  100 
Channel B o t t m  Width ( feet)  330 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width ELEIV. - 
(ft) (c fs )  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

% 
0.50 579.3 3.26 0.842 0.17 0.67 177.50 380.00 eF /86Y 
1.00 1895.9 4.99 0.935 0.39 1.39 380.00 430.00 /@ 3181 
1.50 3848.8 6.34 0.992 0.62 2.12 607.50 480.00 ]oar 5/34 

Enter Depth of Flow, o r  Press the <Esc> Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CWPUTATION 

Channel B o t t m  Slope (feet per foot)  ,0091 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  33 
Channel Bottan Width (feet) 5 

*** RESULTS *** 
Depth Flcm Rate Veloc i ty  Fmude V e l o d t y  Energy Flow Area Top Wldth & - 9. 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 37.5 1.96 0.668 0.06 0.56 19.12 71.50 ?4sr 37. 
1.00 217.9 3.05 0.746 0.14 1.14 71.50 138.00 97.0 

cPFf5- To C P / %  
Enter Depth of Flow, o r  Press the  Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope (feet per foo t )  ,0091 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( fee t )  140 

"* RESULTS "* 
Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Tap Width ELE\I._ - Q. 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 
0.50 223.1 2.70 0.723 0.11 0.61 82.50 190.00 -5 * I  
1.00 766.2 4.03 0.799 0.25 1.25 190.00 240.00 qao 96Y 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



& 
q / w  7C? ~ I@/Y%-  

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE WPUTATION 

Channel Bottom Slope ( fee t  per f oo t )  ,0091 a Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izanta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottan Width ( fee t )  260 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width &LW, - 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  

Q. - 
0.50 400.6 2.81 0.731 0.12 0.62 142.50 310.00 985- 136s" 
1.00 1323.4 4.27 0.811 0.28 1.28 310.00 360.00 9q0 2307 
1.50 2712.6 5.40 0.859 0.45 1.95 502.50 410.00 91-5- 36 '77 
2.00 4573.0 6.35 0.895 0.63 2.63 720.00 460.00 /&la 5-557 

Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 



COMPUTATION DATA SHEET 

a 
Subject WffI7-Fi; ?-AN65 At7ms Prepared by r s G  Date /2-3'10 



C P I Y 7  Tu c P / &  
TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slop (feet per foot) ,011 
Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (horirontal/vertical) 100 
Channel Bottan Width (feet) 300 

*** RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
SL 

0.20 107.8 1.74 0.696 0.05 0.25 62.00 320.00 657 /@ 
0.80 1129.1 4.15 0.865 0.27 1.07 272.00 380.00 &0 1/29 

CP1v-7 7-0 C - P / b &  
Enter Depth of Flow, or Press the <Eso Key to End 

TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per foot) ,011 a Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Bottm Width (feet) 500 

*** RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width E m  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) - SL 
0.50 832.3 3.17 0.809 0.16 0.66 262.50 550.00 66-c /%I 
1.00 2693.3 4.90 0.901 0.37 1.37 550.00 600.00 67.0 3$= 
1.50 5402.3 6.26 0.958 0.61 2.11 862.50 650.00 61.9 6531 
2.00 8912.5 7.43 1.000 0.86 2.86 1200.00 700.00 6&0 /06cI/ 

Enter Depth of Flow, or Press the ~Esc, Key to End 



C P I Y 7  r0 cp/w 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE WMPUTATION 

Channel B o t t m  Slope ( fee t  per fat) .005 

Manning's Roughness Coef f i c ien t  (n-value) .03 
Channel Side Slope - L e f t  Side (ho r i zon ta l / ve r t~ca l )  54 

Channel Side Slope - Right S ~ d e  (honzon ta l / ve r t~ca l )  0 

Channel Battam Width ( fee t )  5 
'** RESULTS *** 

Depth Flow Rate V e l d t y  Froude Veloc i ty  Energy Flow Area Top Wldth u L / .  
(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq ft) 

G L  
( f t )  

0.56 18.3 1 6 2  0.505 0.04 0.60 11.27 35.24 4-0 /8 

Enter k p t h  o f  Flow. o r  Press the  <Esc> Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per fwt) ,005 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izon ta l /ver t i ca l )  100 

Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  0 

Channel Bottom Width ( fee t )  30 
*'* RESULTS *** 

Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width 3- 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 47.1 1.71 0.514 0.05 0.55 27.50 80.00 6C.f 6r 

<Enten: Repeat. <R>eport, <S>creen Graph, <P>rint Graph, o r  <Esc>: End 



' d Ef IY7  I*D cPL- 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE M)MPUTATION 
Channel Bottom Slope ( fee t  per fwt) ,005 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Slde Slope - Lef t  Slde (honzon ta l / ve r t~ca l )  100 
Channel Side Slope - Right S ~ d e  (hor izon ta l /ver t~ca l )  0 
Channel Bottom Width ( feet)  400 

*** RESULTS **' 
Depth Flow Rate Veloc i ty  Froude V e l o c ~ t y  Energy Flow Area Top Wldth gLM/. - - 8. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 451.0 2.12 0.544 0.07 0.57 212.50 450.00 620 576 
1.00 1467.3 3.26 0.606 0.17 1.17 450.00 500.00 b z r  /532 
1.50 2960.2 4.15 0.643 0.27 1.77 712.50 550.00 6e.O 30a6 
2.00 4912.6 4.91 0.671 0.37 2.37 1000.00 600.00 6%-F 4 9 7 7  

Enter Oepth of Flow, o r  Press the  iEsc> .Key t o  End 



* ., t. 

&\p \ 'AV?  3 D COMPUTATION DATA SHEET 

a 1°C 

D 

Subject WCC'L~EL -F~~AJKS A 9 4 5  Prepared by 7s Date IZ-3-9Ls  



, ,  CP IYB 70 CPlG 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( f ee t  per foo t )  .008 

e Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottom Width (feet) 5 
'** RESULTS **' 

Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width -r/. 5 
(ft) (c fs )  ( fps)  Number Head(ft) Head(ft) (sq ft) ( f t )  

0.17 2.2 0.98 0.533 0.01 0.18 2.29 22.00 s50 2 

Cp I+@ Cf/66 
Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottom Slope ( fee t  per foot)  .008 

Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel bttm Width ( fee t )  50 

*"* RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width GLE.d, - Q. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 86.1 2.30 0.661 0.08 0.58 37.50 100.00 5515 a 
1.00 336.6 3.37 0.726 0.18 1.18 100.00 150.00 560 339 

Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 



. '  . C ( 7 I 4 0  TO cP166 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMlPUTATION 

Channel Bottan Slope ( fee t  per fwt) ,008 
Manning's Roughness Coeff icient (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottan Width ( fee t )  250 

*" RESULTS *** 
Depth F la r  Rate Veloc i ty  Froude Veloc i ty  Energy Flaw Area Top Width m. 4. - 
( f t )  (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 361.7 2.63 0.685 0.11 0.61 137.50 300.00 56-5- 701 
1.00 1197.0 3.99 0.759 0.25 1.25 300.00 350.00 570 63b 

C140 TO <./I& 
Enter Depth o f  Flow, o r  Press the Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CCNPUTATION 
Channel B o t t m  Slope ( fee t  per foot) ,008 

Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel B o t t m  Width (feet) 550 

"' RESULTS *a* 
Depth Flow Rate Veloc i ty  Froude Velocity Enemy Flow Area Top Width ELFL/- 6, 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  
0.50 779.5 2.71 0.690 0.11 0.61 287.50 600.00 577.5 2315- 
1.00 2517.5 4.20 0.770 0.27 1.27 600.00 650.00 T6.0 453 
1.50 5039.3 5.38 0.819 0.45 1.95 937.50 700.00 58.5 65 75- 

Enter Depth of Flow, o r  Press the <Esc> Key t o  End 



- .  CP 190 i T 7  Cf /GD 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE MXlPUTATION 

Channel Bottom Slope ( fee t  per foo t )  ,0023 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  42 

Channel Side Slope - Right Side (hor izonta l /ver t ica l~)  0 

Channel Bottan Width ( feet)  5 
*** RESULTS *** 

Depth F l w  Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width &u- 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) 

LZ- 
(ft) 

0.17 0.8 0.57 0.291 0.01 0.18 1.46 12.14 1 
0.67 15.9 1.24 0.352 0.02 0.69 12.78 33.14 S%?T /6 
1.17 60.1 1.74 0.383 0.05 1.22 34.60 54.14 TL.0 do 

Cp1M c.p/5e3,  
Enter Depth o f  Flow, or Press the  <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CM.IPUTATION 

Channel Bottom Slope ( f ee t  per foo t )  ,0023 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Le f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottan Width ( feet)  50 
*** RESULTS *** 

Depth Flaw Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width a 9 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 46.2 1.23 0.354 0.02 0.52 37.50 100.00 5 6 . 5  
1.00 180.5 1.80 0.390 0.05 1.05 100.00 150.00 57.0 z‘f/ 

Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 



. . Cf /CtB -ro c.p/5-0 
TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COYPUTATION 

Channel Bottom Slope (feet per foot) ,0023 
Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 100 
Channel Side Slope - Right Side (horizontal/vertical) 0 
Channel Bottwn Width (feet) 300 

*'* RESULTS *** 
kpth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width - _9. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 231.2 1.42 0.368 0.03 0.53 162.50 350.00 F7-5 A 7 2  
1.00 759.3 2.17 0.409 0.07 1.07 350.00 400.00 /m 
1.50 1547.1 2.75 0.434 0.12 1.62 562.50 450.00 58T 1 7 8 8  
2.00 2592.8 3.24 0.452 0.16 2.16 800.00 500.00 flD 
2.50 3903.1 3.67 0.466 0.21 2.71 1062.50 550.00 fi-F 

TZB33 

Enter Depth of Flow, or Press the <Eso Key to End 



COMPUTATION DATA SHEET 

a 
Subject l u N m  /lo- Prepared by Tse Date 12-3-* 

a 

Form 209 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel bttm Slope ( fee t  per foot) ,0025 a Manning's Roughness Coefficient (n-value) 0.040 

Channel Side Slope - Lef t  Side (horizontal/ver-t~cal) 100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( fee t )  5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude V e l d t y  Energy Flow Area Top Width a&+ 9. - 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 11.6 0.78 0.262 0.01 0.51 15.00 55.00 l j D  /2 

Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE KMPUTATION 
Channel Bottom Slope ( fee t  per foot)  ,0025 

Manning's Roughness Coefficient (n-value) 0.040 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( feet)  100 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flaw Area Top Width Eb-u 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 64.6 1.03 0.282 0.02 0.52 62.50 150.00 13.5- 
1.00 229.2 1.53 0.311 0.04 1.04 150.00 200.00 /$o 

Enter Depth of Flow, o r  Press the  <Eso Key t o  End 



. . b  , < ' .  

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per fwt) .OD25 

a Manning's Roughness Coefficient (n-value) 0.040 
Channel Side Slope - Left Side (horizantal/vertical) 100 
Channel Side Slope - Right Side (horizontal/vertical) 0 
Channel Bottom Width (feet) 350 

*** RESULTS a'* 

Depth F l w  Rate Velocity Fraude Velocity Energy Flow Area Top Width --LC. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

9. 
0.50 210.0 1.12 0.288 0.02 0.52 187.50 400.00 4r /  
1.00 685.9 1.71 0.321 0.05 1.05 400.00 450.00 /KO *7 
1.50 1389.6 2.18 0.340 0.07 1.57 637.50 500.00 /5;5 163 / 
2.00 2315.8 2.57 0.354 0.10 2.10 900.00 550.00 $0 
2.50 3467.4 2.92 0.366 0.13 2.63 1187.50 600.00 I C g  

25-57 

3.00 4850.6 3.23 0.375 0.16 3.16 1500.00 650.00 17.0 3-70? 

9 . i ~  

Enter Depth of Flow. or Press the <Eso Key to End 



- . c p  1 5 1  70 e l 4 7  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CCMPUTATION 

Channel Bottan Slope ( f ee t  per fwt) .0021 

Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottan Width (feet) 5 
*** RESULTS *** 

Depth F l w  Rate Veloc i ty  Froude Veloc i ty  Ellergy Flow Area Top Wldth S W ,  
(ft) (cfs) (fps) Number Head(ft) Hesd(ft) (sq f t )  (ft) 

0.47 21.8 0.89 0.317 0.01 0.48 24.44 99.00 39.67 

-151 7% V167 
Enter Depth of Flow, o r  Press the  <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMPUTATION 

a Channel Bottom Slope ( f ee t  per foot) ,0021 
Manning's Roughness C o e f f ~ c i e n t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor i ron ta l /ver~ t i ca l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottan Width ( fee t )  120 

**' RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width N. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

5 
0.33 45.2 1.00 0.326 0.02 0.35 45.04 153.00 4ae 6 7 
0.83 230.1 1.72 0.372 0.05 0.M 134.04 203.00 Y O . 5  2 5 t  

Enter Depth o f  Flow, o r  Press the <Esc> Key t o  End 



' 4  . 
.. 5 c p / ~ /  -W cP/67 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottan Slope ( fee t  per foo t )  ,0021 
Manning's Roughness Coef f i c ien t  (n-value) .03 
Channel Side Slope - Lef t  Side (hor izon ta l /ver t i ca l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( fee t )  300 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width €GI/. 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  A 
0.50 221.0 1.36 0.352 0.03 0.53 162.50 350.00 ** *3 
1.00 725.6 2.07 0.391 0.07 1.07 350.00 400.00 w . r  ? 76 
1.50 1478.3 2.63 0.414 0.11 1.61 562.50 450.00 4 2 3  17 30 
2.00 2477.5 3.10 0.431 0.15 2.15 800.00 500.00 Y 2 . 5  2729 
2.50 3729.6 3.51 0.445 0.19 2.69 1062.50 550.00 33.0 396) 

Enter Depth of Flow, o r  Press the  <Eso Key t o  End 



* ?. -. C/K/ ro cp /F= 
TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CMIPUTATION 

Channel Bottom Slope (feet per fwt) .0025 

a Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 100 
Channel Side Slope - Right Side (horizontal/vertlcal) 0 
Channel Bottwn Width (feet) 5 

*** RESULTS "* 
Depth Flow Rate Velodty Froude Velocity Energy Flow Area Top Wldth ELE:L! 4. 

7 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.33 5.7 0.80 0.328 0.01 0.34 7.09 38.00 @-o 6 

Enter Depth of Flow, or Press the <Escr Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope (feet psr foot) ,0025 a Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 100 
Channel Side Slope - Right Side (horirontal/vertical) 0 
Channel Bottom Width (feet) 120 

"* RESULTS *" 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 101.5 1.40 0.378 0.03 0.53 72.50 170.00 as  lo6 
1.00 353.5 2.08 0.417 0.07 1.07 170.00 220.00 41.0 360 

Enter Depth of Flow, or Press the <Esc> Key to End 



". . . .q. 
CP /5/ TO c-f /SZ- 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMPUTATION 

Channel Bottan Slope ( fee t  per fwt) ,0025 
Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 . 
Channel B o t t w  Width ( feet)  300 

*** RESULTS *** 
Depth Flow Rate Velocity Froude V e l o d t y  Energy Flow Area Top Width m u  @. - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t) ( f t )  
0.50 241.1 1.48 0.384 0.03 0.53 162.50 350.00 w.f 
1.00 791.7 2.26 0.426 0.08 1.08 350.00 400.00 ULo 

@I 
1/51 

1.50 1613.0 2.87 0.452 0.13 1.63 562.50 450.00 L+Z< 
2.00 2703.2 3.38 0.471 0.18 2.18 800.00 500.00 4 3 0  

19 73 
9 6 3  

2.50 4069.3 3.83 0.486 0.23 2.73 1062.50 550.00 
3.00 5721.9 4.24 0.498 0.28 3.28 1350.00 600.00 

Enter Depth of Flow, o r  Press the  cEso  Key t o  End 



COMPUTATION DATA SHEET 

Subject WCMrE T A U 6  ADm5 Prepared by rMk Date 12-3-90 



TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE CM.IPUTATION 

Channel bttm Slope (feet per foot)  .004 

a Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottan Width ( fee t )  200 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width ELEO. 
( f t )  (c fs)  (fps) Number Head(ft) Head(ft) (sq ft) 

3 
(ft) 

0.20 43.6 1.04 0.419 0.02 0.22 42.00 220.00 3 7 - c  49 

C P I 5 . t  T O  C f t S l r  
Enter Depth of Flow. o r  Press the  <Esc> Key t o  End 

TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

a Channel Bottcm Slope ( fee t  per fwt) ,004 
Manning's Roughness Coef f i c ien t  (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width (feet) 300 

*** RESULTS *** 
k p t h  Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width W V .  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 

41- 
0.50 304.9 1.88 0.485 0.05 0.55 162.50 350.00 g o  ?.'+I 
1.00 1001.4 2.86 0.539 0.13 1.13 350.00 400.00 55.T 
1.50 2040.3 3.63 0.572 0.20 1.70 562.50 450.00 36-0  

/ o w  

2.00 3419.3 4.27 0.595 0.28 2.28 800.00 500.00 '55.5 zoea 
2.50 5147.3 4.84 0.614 0.36 2.86 1062.50 550.00 179 3 463 

3.00 7237.7 5.36 0.630 0.45 3.45 1350.00 600.00 3 7 5  
TI 7 /  
7281 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



.. . _. . c 4  /= TO c.l"/dS 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CCMPUTATION 

Channel Bottwn Slope (feet per fwt) .0026 

Manning's Roughness Coefficient (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel bttm Width ( feet)  400 
*** RESULTS *** 

Depth Flow Rate Veloc i ty  Fmude Velocity Energy Flow Area Top Width EZd. 
(ft) (c fs )  (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 

0.50 333.7 1.48 0.390 0.03 0.53 225.00 500.00 3 3  

' 062 7D t p &  
Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel B o t t m  Slope (feet per foot) .0026 

a Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width (feet) 600 

*** RESULTS '** 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width 

(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq f t )  ( f t )  

0.20 104.2 0.85 0.339 0.01 0.21 122.00 620.00 

0.70 853.4 1.92 0.415 0.06 0.76 444.50 670.00 

1.20 2129.2 2.69 0.452 0.11 1.31 792.00 720.00 

1.70 3869.4 3.32 0.476 0.17 1.87 1164.50 770.00 

2.20 6051.5 3.87 0.495 0.23 2.43 1562.00 820.00 

2.70 8667.4 4.37 0.510 0.30 3.00 1984.50 870.00 

3.20 11716.2 4.82 0.522 0.36 3.56 2432.00 920.00 

Enter Depth of Flow, o r  Press the  'Eso Key t o  End 



COMPUTATION DATA SHEET 

a 
Subject W ~ L k  TAkK.S /A&U IAm AbmS Prepared by zsE Date 2-27- : 



D COMPUTATION DATA SHEET 

a 
s u b j e c t & F F  TAEJK/A~w F m  m m 3  Prepared by- Date 217- 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMWTATION 

February 27, 1991 

PROGRAM INPUT DATA: 

DESCRIPTION 

Channel Bottan Slope (feet per foot) .................... 
Manning's Roughness Coefficient (n-value). . . . . . . . . . . . . . . 
Channel Side Slope - Lef t  Side (horizontal/vertical). . . . 
Channel Side Slope - Right Side (horizontal/vertical). . . 
Channel 6 0 t h  Width (feet) ............................. 

VALUE 

PROGRAM RESULTS: 

Depth Flow Rate Velodty Froude Velodty Emrgy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 

--------=======- -----------=======----- ........................ -------- -----s=------------------------ 

TRAPEZOIDAL CHANNEL ANALYSIS MmWTER PROGRAM, Version 1.1 (c) 1986 
Dodson & Associates. Inc., 7015 W. Tiduall. 1107. Houston, TX 77092 

(713) 895-8322. A Mnual with equations & flow chart i s  available. 



COMPUTATION DATA SHEET 

Subject C"t-tz7F TANK5 Prepared by rsh  ate.^ 



- 
.. CPlb3 cP/764 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMWTATION 

Channel b t t a n  Slope (feet per foot) ,0091 

0 Manning's Roughness Coef f ic ient  (n-value) .03 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottun Width ( feet)  5 
**a RESULTS *a* 

Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width Q- - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.30 8.7 1.45 0.617 0.03 0.33 6.00 35.00 q-0 9 
0.80 95.3 2.65 0.717 0.11 0.91 36.00 85.00 4.c 

3.61 0.775 0.20 1.50 91.00 135.00 40  
3 s  

1.30 328.5 3 .a  
1.80 761.8 4.45 0.817 0.31 2.11 171.00 185.00 5%- 762- 
2.30 1442.3 5.23 0.850 0.42 2.72 276.00 235.00 6.0 /% 
2.80 2413.0 5.94 0.878 0.55 3.35 406.00 285.00 * I 3  

Enter Depth of Flow, or Press the  <Eso Key t o  End 



- . 
Y - - cPI63 ~u cP/6y 
- TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottcm Slope (feet per foot) .02 
Manning's Roughness C o e f f ~ c ~ e n t  (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izon ta l /ver t~ca l )  80 
Channel Bottom Width (feet) 5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Wldth - 62- 
(ft) (c fs )  ( fps)  Number Head(ft) Head(ft) (sq f t )  ( f t )  
0.50 71.9 2.88 0.988 0.13 0.63 25.00 95.00 1 . 7  7Z 
1.00 426.7 4.49 1.105 0.31 1.31 95.00 185.00 2-a Y-27 
1.50 1229.0 5.85 1.180 0.53 2.03 210.00 275.00 Z-5 
2.00 2615.4 7.07 1.237 0.78 2.78 370.00 365.00 3-0 ' 2 7  

2 6 1 5  
2.50 4708.0 8.19 1.284 1.04 3.54 575.00 455.00 3-5- 
2.70 5768.1 8.61 1.300 1.15 3.85 669.60 491.00 4-0 

0 1 6 5  7 0  LP/&4 
Enter Depth o f  Flow, o r  Press the  <Eso Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot)  .02 
Manning's Roughness Coef f ic ient  (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel B o t t m  Width (feet) 300 

*** RESULTS *"" 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width fZ&V - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

91- 
0.50 681.9 4.20 1.085 0.27 0.77 162.50 350.00 4-5 6- 
1.00 2239.2 6.40 1.205 0.64 1.64 350.00 400.00 9;0 
1.50 4562.2 8.11 1.278 1.02 2.52 562.50 450.00 

@a7 
2.00 7645.8 9.56 1.332 1.42 3.42 800.00 500.00 L-0 

Enter Depth o f  Flow, o r  Press the i E s o  Key t o  End 



COMPUTATION DATA SHEET 

a roup 

Subject LUNTTE TAMS AD% 



* 

I .  , .  C P  7b C p l 6 5 "  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE MIMPUTATION 

Channel Bottan Slope ( fee t  per foot) ,025 
Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( feet)  100 

*** RESULTS **' 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  
0.50 272.5 4.36 1.190 0.30 0.80 62.50 150.00 LL-5 
1.00 966.5 6.44 1.311 0.64 1.64 150.00 200.00 670 
1.50 2115.4 8.06 1.386 1.01 2.51 262.50 250.00 6 7 4  
2.00 3778.2 9.45 1.442 1.39 3.39 400.00 300.00 65d 
2.50 6015.7 10.69 1.487 1.78 4.28 562.50 350.00 bg.5 

3.00 8887.0 11.85 1.525 2.18 5.18 750.00 400.00 && 

CPr64 n> cB177 
Enter Depth of Flow. o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE OMIPUTATION 

Channel Bottom Slope ( fee t  per foot) ,005 
Manning's Roughness Coef f ic ient  (n-value) .03 
Channel Side Slope - Lef t  Side (har izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate Velcc i ty  Froude Veloc i ty  Energy Flow Area Top Width FLfELI. e- 

-. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t) ( f t )  
0.50 22.0 1.46 0.494 0.03 0.53 15.00 55.00 &Ls 22 

1.00 124.4 2.26 0.551 0.08 1.08 55.00 105.00 674 I2Y 
1.50 352.1 2.93 0.588 0.13 1.63 120.00 155.00 67.5 3sz. 
2.00 742.6 3.54 0.616 0.19 2.19 210.00 205.00 6 $ ~ ,  7q3 
2.50 1329.4 4.09 0.639 0.26 2.76 325.00 255.00 bB.fF 1329 
3.00 2143.3 4.61 0.658 0.33 3.33 465.00 305.00 dq.0 2Iq.3 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



COMPUTATION DATA SHEET 

a 
Subject T A d K S  AD* Prepared by rs& Date /2-3-90 

a 

Form 209 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottan Slope (feet per foot) .02 

a Manning's Roughness Coeff icient (n-value) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  63 
Channel B o t t m  Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width EL€\/. a, - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  
0.60 48.0 3.35 1.019 0.17 0.77 14.34 42.80 *a 
1.10 212.1 4.86 1.119 0.37 1.47 43.61 74.30 y d K  

4B 
222 

1.60 546.3 6.16 1.187 0.59 2.19 88.64 105.80 4 . 0  ‘5% 
2.10 1096.1 7.34 1.239 0.84 2.94 149.41 137.30 w-5 JoCi6 
2.60 1902.7 8.42 1.283 1.10 3.70 225.94 168.80 4- 1903 
3.10 3003.8 9.44 1.320 1.38 4.48 318.21 200.30 L&z.S- 3- 

Enter Oepth o f  Flow, o r  Press the  <Eso Key t o  End 



cp/G ro C f  167 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMlPUTATION 
Channel B o t t m  Slope ( fee t  per foot) .028 

a Manning's Roughness Coef f i c ien t  (n-value) .03 
Channel Side Slope - L e f t  Side (hor izon ta l /ver t i ca l )  80 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  55 
Channel Bottom Width ( fee t )  5 

*" RESULTS n** 

Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width E E o .  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 66.6 3.44 1.172 0.18 0.68 19.38 72.50 3 0  
0.90 295.5 4.99 1.287 0.39 1.29 59.17 126.50 39.q 

cP/6G C P  167 
Enter Depth o f  Flow, or Press the  & s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot) ,028 
Manning's Roughness Coef f i c ien t  (n-value) .03 
Channel Side Slope - L e f t  Side (hor izon ta l /ver t i ca l )  100 
Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  0 

Channel Bottan Width ( feet)  120 
*** RESULTS *** 

Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width W U  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.60 468.9 5.21 1.298 0.42 1.02 90.00 180.00 a 0  
1.10 1412.5 7.34 1.413 0.84 1.94 192.50 230.00 yc1s- 
1.60 2888.2 9.03 1.488 1.26 2.86 320.00 280.00 bf1.0 
2.10 4954.0 10.48 1.544 1.71 3.81 472.50 330.00 41-5 
2.60 7670.5 11.80 1.590 2.16 4.76 650.00 380.00 420 

Enter Depth o f  Flow, o r  Press t he  <Esc> Key t o  End 



D COMPUTATION DATA SHEET 

a 
Subject ~clrtnE TiFNrS Prepared by rat ~ a t e l t - s *  



1 - -, . - 0 1 6 7  To ~ P I Q I A  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottan Slope (feet per foot)  ,053 
Manning's Roughness Coef f ic ient  (n-value) .03 
Channel Side Slope - Le f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Battan Width (feet) 50 

*** RESULTS "* 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width A&, 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 274.1 5.48 1.673 0.47 0.97 50.00 150.00 23c 
1.00 1216.8 8.11 1.846 1.02 2.02 150.00 250.00 Z\CO 
1.50 3086.8 10.29 1.959 1.64 3.14 300.00 350.00 %+.5 
2.00 6116.4 12.23 2.045 2.32 4.32 500.00 450.00 250 
2.50 10516.8 14.02 2.116 3.05 5.55 750.00 550.00 ZSS 
3.00 16484.0 15.70 2.177 3.83 6.83 1050.00 650.00 S O  

Crl67 To cp/e 
Enter Oepth of Flow. o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CWUTATION 

Channel B o t t m  Slope (feet per foot)  ,0044 
Manning's Roughness Coef f ic ient  (n-value) .03 
Channel Side Slope - Le f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel bttm Width ( feet)  50 

*** RESULTS "* 
Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width G o .  - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

g_ 

0.50 63.9 1.70 0.490 0.05 0.55 37.50 100.00 Z9-g 
1.00 249.6 2.50 0.539 0.10 1.10 100.00 150.00 zysc 

L'f 

1.50 587.2 3.13 0.570 0.15 1.65 187.50 200.00 z ! O  
2.9 
597 

2.00 1107.2 3.69 0.594 0.21 2.21 300.00 250.00 ~5.r 1\67 
2.50 1838.3 4.20 0.613 0.27 2.77 437.50 300.00 2&.0 4333 
3.00 2807.7 4.68 0.630 0.34 3.34 600.00 350.00 -5 %&3 

Enter Depth of Flow, o r  Press the <Esc> Key t o  End 



COMPUTATION DATA SHEET 

a 
subject WHZTE T A M S  /&dm5 Prepared by rsE ~ a t e / z -  5-90 

a 

Form 209 



# c p m e  -yo c P  1 @3 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CM.IPUTATION 

Channel Bottom Slope (feet per foot) .0045 

Manning's Roughness Ccef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottom Width (feet) 5 

'** RESULTS '*" 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width FW. 
(ft) (c fs )  (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 

. A  
0.20 3.8 0.77 0.406 0.01 0.21 5.00 45.00 I57 4 

q / 6 0  TO c P l 0 3  
Enter Depth o f  Flow. or Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE OXPUTATION 

Channel Battom Slope (feet per fwt) ,0045 
Manning's Roughness Ccef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel bttm Width ( feet)  200 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  

0.50 219.2 1.95 0.512 0.06 0.56 112.50 250.00 

1.00 734.0 2.94 0.567 0.13 1.13 250.00 300.00 

1.50 1524.9 3.70 0.600 0.21 1.71 412.50 350.00 

2.00 2603.7 4.34 0.624 0.29 2.29 600.00 400.00 

2.50 3988.3 4.91 0.644 0.37 2.87 812.50 450.00 

3.00 5698.6 5.43 0.660 0.46 3.46 1050.00 500.00 
3.50 7755.0 5.91 0.674 0.54 4.04 1312.50 550.00 

Enter Depth o f  Flow, o r  Press the i E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CCMPUTATION 

Channel Bottan Slope (feet per foo t )  .0071 

Manning's Roughness Coeff icient (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel B o t t m  Width ( fee t )  100 
*** RESULTS *'* 

Depth Flow Rate Veloci ty  Froude V e l o d t y  Energy Flow Area Top Width E@ 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.30 59.4 1 . 2  0.589 0.05 0.35 34.50 130.00 /60 

tp 168 To c P l b 9  
Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CmPUTATION 

Channel Battam Slope ( feet  per foot) ,0071 

Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Side Slope - Lef t  Slde (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Battam Width ( fee t )  200 

*** RESULTS '** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
2% 

0.50 275.4 2.45 0.643 0.09 0.59 112.50 250.00 /&5 
1.00 922.0 3.69 0.712 0.21 1.21 250.00 300.00 (7D 

3 9  
1.50 1915.5 4.64 0.754 0.33 1.83 412.50 350.00 17 - r  

9Bl 
2.00 3270.6 5.45 0.784 0.46 2.46 600.00 400.00 le.0 

1979 
2.50 5009.7 6.17 0.809 0.59 3.09 812.50 450.00 I@-5 

-5350 

3.00 7157.9 6.82 0.829 0.72 3.72 1050.00 500.00 JC)Q 
5a% 
7.7-1 7 

Enter Oepth o f  Flow, o r  Press t he  <Esc> Key t o  End 



COMPUTATION DATA SHEET 

subject A brH3 Prepared by nn  ate /t'+%' 

Form 209 



.- . . 
TRAPEZOIOAL CHANNEL ANALYSIS 

RRTING CURVE CMlPUTATION 
Channel Bottan Slope (feet per foot) .0022 
Manning's Roughness Coef f i c ien t  (n-value) .03 
Channel Side Slope - Lef t  Side (hor izon ta l /ver t~ca l )  80 
Channel Side Slope - Right Side (hor izon ta l /ver t~ca l )  20 
Channel Bottom Width ( fee t )  60 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc l ty  Energy Flow Area Top Wldth w. 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) 

0.50 52.4 1.23 0.349 0.02 0.52 42.50 110.00 -9w 
(ft) - 

5-3 

1.00 199.0 1.81 0.385 0.05 1.05 110.00 160.00 35-B zcr;l 

1.50 459.1 2.27 0.407 0.08 1.58 202.50 210.00 3s5- * 
2.00 853.7 2.67 0.424 0.11 2.11 320.00 260.00 %L' 

CP IX TO CP VSA 
Enter Depth of Flow, o r  Press the  <Escr Key t o  End 

TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per f oo t )  .0022 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  50 
Channel Bottom Width (feet) 260 

*"* RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Wldth W V .  LC). 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 193.3 1.42 0.362 0.03 0.53 136.25 285.00 36=r /My 
1.00 624.7 2.19 0.403 0.07 1.07 285.00 310.00 3Z0 1476 
1.50 1251.4 2.80 0.428 0.12 1.62 446.25 335.00 5 7 - 5  a"s 
2.00 2061.9 3.33 0.447 0.17 2.17 620.00 360.00 3e-8 %?/c 
2.53 3117.9 3.81 0.462 0.23 2.76 '817.82 386.50 58.5 -5406 
2.50 3052.8 3.79 0.461 0.22 2.72 806.25 385.00 
3.00 4224.1 4.20 0.473 0.27 3.27 1005.00 410.00 

Enter Depth of Flow, o r  Press the <Eso Key t o  End 



. * . . . CPIT TO cpP6 . TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE WMPUTATION 
Channel bttm Slope ( f ee t  per fwt) .008 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel bttm Width ( fee t )  220 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width s & L / ,  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

9 
0.50 320.1 2.61 0.684 0.11 0.61 122.50 270.00 %*T 3- 
1.00 1065.9 3.95 0.757 0.24 1.24 270.00 320.00 3 x 0  /r?66 
1.50 2202.9 4.98 0.802 0.38 1.88 442.50 370.00 37.5- zw3 
2.00 3742.8 5.85 0.835 0.53 2.53 640.00 420.00 %&O 
2.50 5707.3 6.62 0.861 0.68 

5 7 %  
3.18 862.50 470.00 3g.5 9a7 

3.00 8121.5 7.32 0.883 0.83 3.83 1110.00 520.00 
3.50 11011.7 7.97 0.901 0.99 4.49 1382.50 570.00 

Enter Depth of Flow, or  Press the <Esc> Key t o  End 



COMPUTATION DATA SHEET 

a 
Subject W d T %  TAd& h D M 5  Prepared by _73= ~ate. /Z '4' % 



' . ' , "  Cf/76& 7a c P / Y /  
TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE MMPUTATION 

Channel Bottan Slope (feet per foot) a .0133 
Manni ng's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Bottom Width (feet) 20 

*** RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width w u .  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 60.0 2.67 0.829 0.11 0.61 22.50 70.00 07-5- 60 
1.00 277.6 3.97 0.915 0.24 1.24 70.00 120.00 SO 278 
1.50 719.4 5.05 0.972 0.40 1.90 142.50 170.00 5'55- 
2.00 1444.1 6.02 1.015 0.56 2.56 240.00 220.00 0 k 0  I 
2.50 2504.6 6.91 1.051 0.74 3.24 362.50 270.00 &.F 

'& 
ZsRT 

Enter Depth of Flow, or Press the <Eso Key to End 



. - * -  
-176A F ~ ~ 1 7 7  

TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel B o t t m  Slope ( fee t  per foo t )  .02 
Manning's Roughness Coef f i c ien t  (n-value) .03 @ Channel Side Slope - L e f t  Side ( h o r i i o n t a l ~ v e r t i c a l )  5 
Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  10 
Channel Bottom Width ( feet)  20 

*** RESULTS *I* 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width L 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 47.4 3.99 1.071 0.25 0.75 11.88 27.50 QZ5 47 
1.00 163.6 5.95 1.182 0.55 1.55 27.50 35.00 @TD 

1.50 349.3 7.45 1.250 0.86 2.36 46.88 42.50 835 '3- 
1.80 496.9 8.24 1.282 1.05 2.85 60.30 47.00 &LO 497 

rfp1764 TO 0 1 7 7  
Enter Depth of Flow, or Press the  <Esc> Key t o  End 

TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foo t )  .02 
Manning's Roughness Coeff icient (n-value) .03 
Channel Side Slope - L e f t  Side (har izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (ho r i zon ta l / ve r t~ca l )  0 
Channel Bottom Width ( fee t )  240 

*** RESULTS '** 
4- Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Wldth -'- - 

(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 550.0 4.15 1.082 0.27 0.77 132.50 290.00 @q low 
1.00 1823.5 6.29 1.200 0.61 1.61 290.00 340.00 650 235-1 
1.50 3751.9 7.94 1.271 0.98 2.48 472.50 390.00 GsIT ~ z W  
2.00 6348.0 9.34 1.323 1.35 3.35 680.00 440.00 &-0 6 0  

Enter Depth of Flow. o r  Press the  <Eso  Key t o  End 



, 

COMPUTATION DATA SHEET 

a 
Subject h.'bkzTG TAA'%'i  &/rs,j Prepared by r 5 E  Date 12- 5-jb 



- * 
cf 7 C f / 5 3  * C P 1 7 9  + 0 c f / 9 1 j  

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottan Slope (feet pr foot) ,0128 

a Manning's Roughness Coefficient (n-value) .03 
Channel Side Slope - Left Side (hor~zontal/vert7cal) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Bottm Width (feet) 10 

*** RESULTS *** 
kpth Flow Rate Velocity Fmude Velocity Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 42.9 2.45 0.800 0.09 0.59 17.50 60.00 -5- 
1.00 223.1 3.72 0.887 0.21 1.21 60.00 110.00 t z e  
1.50 610.3 4.79 0.945 0.36 1.86 127.50 160.00 375- 
2.00 1263.7 5.74 0.989 0.51 2.51 220.00 210.00 28@ 
2.50 2236.3 6.63 1.025 0.68 3.18 337.50 260.00 
3.00 3577.1 7.45 1.055 0.86 3.86 480.00 310.00 
3.50 5331.9 8.23 1.082 1.05 4.55 647.50 360.00 

Enter Cepth of Flow, or Press the Key to End 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot) .029 
Manning's Roughness Coefficient (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  25 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  10 
Channel B o t h  Width (feet) 25 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width e- 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 76.9 4.55 1.274 0.32 0.82 16.88 42.50 w.T 77 
1.00 284.6 6.70 1.402 0.70 1.70 42.50 60.00 250 28r 
1.50 644.4 8.38 1.483 1.09 2.59 76.87 77.50 25;T bLPLf 
2.00 1181.7 9.85 1.544 1.51 3.51 120.00 95.00 %.D //gt_ 
2.50 1921.2 11.18 1.594 1.94 4.44 171.88 112.50 
3.00 2886.5 12.42 1.636 2.39 5.39 232.50 130.00 
3.50 4100.2 13.58 1.673 2.86 6.36 301.87 147.50 

C1l-A m - / 6 o  4'179 rncp ,?  
Enter Depth o f  Flow, o r  Press the  <Esc, Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot) ,029 
Manning's Roughness Coeff icient (n-value) .03 

Channel Side Slope - Left Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( fee t )  80 

*** RESULTS *"* 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy F l o w  Area Top W~dth  

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 241.3 4.60 1.275 0.33 0.83 52.50 130.00 

W 2 3  

1.00 879.4 6.76 1.403 0.71 1.71 130.00 180.00 270 2061 
1.50 1966.8 8.46 1.483 1.11 2.61 232.50 230.00 2 7 5  
2.00 3573.5 9.93 1.543 1.53 

4.47 512.50 330.00 

3.53 360.00 280.00 7a9.0 
2.50 5768.3 11.26 1.592 1.97 

Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 



COMPUTATION DATA SHEET 

a 
Subject L*VH=m IAMK.4 ~ D M *  Prepared by 7-361 ~~t~ JZ-3-9a 



.'. j .  . cp/m 723 C f l ~ /  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per fwt) .0012 a Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottan Width ( fee t )  40 .: 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 28.2 0.87 0.254 0.01 0.51 32.50 90.00 12.y Q3 
1.00 114.5 1.27 0.280 0.03 1.03 90.00 140.00 13-U 1/57 
1.50 276.1 1.60 0.296 0.04 1.54 172.50 190.00 IS.< 2 7A 
2.00 529.5 1.89 0.309 0.06 2.06 280.00 240.00 /y.@ $30 
2.50 890.1 2.16 0.319 0.07 2.57 412.50 290.00 /+'c f%O 
3.00 1372.2 2.41 0.328 0.09 3.09 570.00 340.00 6 0  15.72- 

Enter Depth of Flow, o r  Press t he  <Eso  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per foot) .0064 a Manning's Roughness Coef f ic ient  (n-value) .03 

Channel Slde Slope - L e f t  Side (hor izonta l /ver t ica l )  10 
Channel Side Slope - Rlght Side (hor izonta l /ver t ica l )  10 
Channel B o t t m  Width ( fee t )  2 

*** RESULTS *"* 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  . Energy Flow Area Top Width 

(ft) (c fs )  (fps) Number Head(ft) Head(ft) (sq ft) 
4. 

( f t )  
0.50 6.1 1.74 0.567 0.05 0.55 3.50 12.00 120 6 

CPISO To ~ f r " 7 <  
Enter Depth o f  Flow, o r  Press the  <Eso Key M End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel B o t t m  Slope ( f e e t  per foot) ,0064 
Manning's Roughness Coef f i c ien t  (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width (feet) 150 

*"* RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width E G v  & 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 199.5 2.28 0.607 0.08 0.58 87.50 200.00 12.7 2.& 
1.00 681.2 3.41 0.671 0.18 1.18 200.00 250.00 130 6S7 
1.50 1441.8 4.27 0.710 0.28 1.78 337.50 300.00 b - 5  /+@ 
2.00 2503.6 5.01 0.738 0.39 2.39 500.00 350.00 140 z</~ 
2.50 3892.7 5.66 0.761 0.50 3.00 687.50 400.00 5 3399 

Enter Oepth of Flow, o r  Press the  <Escz Key to End 



COMPUTATION DATA SHEET 

Subject W/-'ZrE T A N k 5  A O m 5  Prepared by r5z Date 12- 3-Z2  



- ,  1 . .  
Cf  101 To = = P I 9 7  

BOX CULVERT ANALYSIS 

CMlPUTATION OF PERFORMANCE CURVE 

Culvert Span (Width o f  Owning) (feet) 10 

Culvert Rise (He~ght  o f  Opernng) (feet) 4 

FHWA Chart Number (8,9.10.11.12 o r  13) 8 

Scale Number on Chart (Type o f  Culvert Entrance) 1 

Mannicg's Roughness C w f f i c i e n t  (n-value) 0.012 

Entrance Loss Coefficient o f  Culvert Opemng 0.5 
Culvert Length (feet) 80 

Culvert Slope ( fee t  per foo t )  ,005 

Flow Rate Tailwater ..Headwater (ft).. Nona l  C n t i c a l  Depth a t  Outlet 
(cfs) Depth(ft) In.Ctr1. Out.Ctr1. Depth(ft) Depth(ft) Ou t l e t ( f t )  Vel.(fps) 

100.00 1.00 2.32 2.50 1.18 1.46 1.46 6.85 

200.00 1.50 3.73 3.42 1.86 2.32 1.86 10.74 

328.00 2.00 5.83 4.99 2.61 3.22 2.61 12.55 

500.00 2.50 9.26 7.74 3.52 4.00 3.52 14.20 

Enter Fla* Rate and Tailwater, o r  Press the <Eso Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCmPUTATION a Channel bth Slope ( fee t  per foot) ,005 

Manning's Roughness Coef f ic ient  (n-value) ,025 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  5 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  5 
Channel btta Width ( feet)  20 

*** RESULTS *** 
Depth Flaw Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 27.7 2.46 0.647 0.09 0.59 11.25 25.00 
1.00 92.6 3.71 0.715 0.21 1.21 25.00 30.00 
1.50 192.4 4.66 0.757 0.34 1.84 41.25 35.00 

2.00 328.3 5.47 0.787 0.46 2.46 60.00 40.00 
2.50 502.7 6.19 0.811 0.59 3.09 81.25 45.00 

3.00 718.0 6.84 0.832 0.73 3.73 105.00 50.00 
3.50 976.9 7.44 0.849 0.86 4.36 131.25 55.00 
4.00 1281.9 8.01 0.865 1.00 5.00 160.00 60.00 
4.50 1635.6 8.55 0.879 1.14 5.64 191.25 65.00 
5.00 2040.5 9.07 0.891 1.28 6.28 225.00 70.00 
5.50 2499.1 9.57 0.903 1.42 6.92 261.25 75.00 
6.00 3013.7 10.05 0.914 1.57 7.57 300.00 80.00 
6.50 3586.9 10.51 0.924 1.72 8.22 341.25 85.00 

Enter Depth o f  Flow, o r  Press the  Key t o  End 



. .  
COMPUTATION DATA SHEET 

roup I"c 

Subject W H m -  T A u K -  A-m+ Prepared by= Date &Q 

a 

Form 209 



- . 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMPUTATION 
Channel Bottan Slope ( fee t  per foot) ,0042 
Manning's Roughness Coef f ic ient  (n-value) 0.040 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Battan Width ( feet)  150 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Top Width =A- 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) 

9, 
(ft) 

0.50 121.2 1.39 0.369 0.03 0.53 87.50 200.00 13.0 
1.00 413.9 2.07 0.408 0.07 1.07 200.00 250.00 1x5 

121 

1.50 876.0 2.60 0.431 0.10 1.60 337.50 300.00 #$U 
w 
876 

Enter Depth o f  Flow, o r  Press the  <Eso  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CMPUTATION 

Channel Bottom Slope (fmt per fwt) ,0042 
Manning's Roughness Coef f ic ient  (n-value) 0.040 
Channel Side Slope - Left Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width (feet) 400 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width E w .  - Q * - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 310.0 1.46 0.374 0.03 0.53 212.50 450.00 116% 
1.00 1008.6 2.24 0.416 0.08 1.08 450.00 500.00 /%0 IBeS  
1.50 2034.8 2.86 0.442 0.13 1.63 712.50 550.00 /sg 
2.00 3376.9 3.38 0.461 0.18 2.18 1000.00 600.00 /b.O 

29// 

2.50 5035.3 3.84 0.476 0.23 2.73 1312.50 650.00 &.< 47253 
e// 

Enter Depth o f  Flow, or Press the <Eso Key t o  End 



&\p\'AVb 3 D COMPUTATION DATA SHEET 

In0 

D 

Subject L J U L - ~  r A W r 5  4 b m 5  Prepared by- Date 17- ?: -% 



; Ai CP 182 70 CP 196 
TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per foot) .0035 

a Manning's Roughness Coefficient (n-value) .035 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (horizontal/vertical) 100 
Channel Bottom Width (feet) 100 

I** RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top W~dth 

(ft) (cfs) (fps) Number Head(ft) Hsad(ft) (sq ft) (ft) 
0.50 87.4 1.40 0.382 0.03 0.53 62.50 150.00 
1.00 310.0 2.07 0.421 0.07 1.07 150.00 200.00 
1.50 678.4 2.58 0.444 0.10 1.60 262.50 250.00 
2.00 1211.7 3.03 0.462 0.14 2.14 400.00 300.00 
2.50 1929.3 3.43 0.477 0.18 2.68 562.50 350.00 

Enter Depth of Flow, or Press the <Eso Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COVPUTATION 

Channel Battom Slope (feet per fwt) .0033 
Manning's Roughness Coefficient (n-value) .035 
Channel Side Slope - Left Side (horizontal/vertical) 100 
Channel Side Slope - Right Side (horizontal/vertical) 0 
Channel Bottan Width (feet) 100 

"** RESULTS **' 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Wldth 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 84.8 1.36 0.371 0.03 0.53 62.50 150.00 
1.00 301.0 2.01 0.408 0.06 1.06 150.00 200.00 
1.50 658.8 2.51 0.432 0.10 1.60 262.50 250.00 
2.00 1176.6 2.94 0.449 0.13 2.13 400.00 300.00 
2.50 1873.4 3.33 0.463 0.17 2.67 562.50 350.00 

Enter Depth of Flow, or Press the <Eso Key to End 



.D . -. 
COMPUTATION DATA SHEET 

roup I"C a 
Subject A m - %  Prepared by= Date /;?-a 

a 

Form 209 



I' -. + cpley TO ~ ~ 1 9 0  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot)  ,016 

Manning's Roughness Coef f i c ien t  (n-val ue) .03 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottom Width ( fee t )  150 
***: RESULTS *** 

Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width E m -  q, 
(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 315.4 3.60 0.960 0.20 0.70 87.50 200.00 9%' 3 s  
1.00 1077.0 5.39 1.061 0.45 1.45 200.00 250.00 '2Lb I077 
1.50 2279.7 6.75 1.122 0.71 2.21 337.50 300.00 q y p  -C'isw 
2.00 3958.6 7.92 1.167 0.97 2.97 500.00 350.00 q q y  53.54 
2 -  6 $.Sf 1.703 1%- 3.7% a7-YO kV4 

Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 



.f ,.. - ci'10y 770 C P I B r  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottan Slope (feet per foot) ,016 

Manning's Roughness Coefficient (n-value) .03 

Channel Side Slope - L e f t  Side (hor izonta l /vsr t ica l )  87 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel B o t t m  Width ( feet)  5 

*** RESULTS *** 
Depth F l w  Rate Ve lod t y  Froude Veloc i ty  Energy Flow Area Top Width @. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 35.3 2.64 0.885 0.11 0.61 13.37 48.50 y3 .6  3 r  
1.00 196.9 4.06 0.985 0.26 1.26 48.50 92.00 45 5- 177 
1.50 554.2 5.26 1.051 0.43 1.93 105.37 135.50 7y.Q *5y 

Enter Depth o f  Flow, o r  Press the <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot) .016 
Manning's Roughness Coefficient (n-value) .03 

Channel Side Slope - L e f t  Side (hor izon ta l /ver t i ca l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( feet)  130 

"* RESULTS *'* 
Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Width A 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 276.4 3.57 0.958 0.20 0.70 77.50 180.00 41JY Q30 
1.00 955.0 5.31 1.057 0.44 1.44 180.00 230.00 %fl 1509 
1.50 2043.5 6i65 1.118 0.69 2.19 307.50 280.00 955 Z H B  
2.00 3582.0 7.79 1.162 0.94 2.94 460.00 330.00 960 41 36 

Enter Depth of Flow, o r  Press the  <Eso Key t o  End 



COMPUTATION DATA SHEET 

a 
Subject W U l l K  T P U ~ ~  -5 Prepared by r5h. Date 12-3-70 



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per foot) .05 

Manning's Roughness Coef f ic ient  (n-value) ,035 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  60 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  83 
Channel Bottom Width ( fee t )  5 

*** RESULTS *** 
Depth Flow Rate V e l a d t y  Froude Velocity Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Headfft) (sq f t) (ft) 

0.50 80.1 3.93 1.342 0.24 0.74 20.37 76.50 

1.00 467.7 6.11 1.499 0.58 1.58 76.50 148.00 

1.50 1339.4 7.95 1.601 0.98 2.48 168.37 219.50 

CP /91 70 c f ' I ? Z -  
Enter Depth o f  Flow, o r  Press the <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot)  .029 

Manning's Roughness Coeff icient (n-value) .035 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right  Side (hor izonta l /ver t ica l )  30 

Channel B o t t m  Width ( fee t )  100 
*** RESULTS *** 

Depth Flow Rate Velocity Froude Veloc i ty  Energy Flow Area Top Wldth 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 260.7 3.93 1.094 0.24 0.74 66.25 165.00 

1.00 956.0 5.79 1.205 0.52 1.52 165.00 230.00 

1.50 2147.8 7.25 1.275 0.82 2.32 296.25 295.00 

2.00 3916.0 8.51 1.327 1.13 3.13 460.00 360.00 

Enter Depth of Flow, o r  Press the  <Eso Key t o  End 



COMPUTATION DATA SHEET 

Subject ~JI-IsTE CrAdK5 ADm% Prepared by TSE Date 12-3-90 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot)  .02 a Manning's Roughness Coef f i c ien t  (n-value) ,035 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( fee t )  200 

*** RESULTS **a 
Depth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Top Width E m .  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

9. 
0.25 124.9 2.22 0.825 0.08 0.33 56.25 250.00 &.- /a 
0.50 418.7 3.35 0.914 0.17 0.67 125.00 300.00 26w 41 9 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope (feet per foo t )  .02 
Manning's Roughness Coef f i c ien t  (n-value) ,035 
Channel Stde Slope - L e f t  Side (hor i ion ta l /ver t i ca l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( fee t )  220 

*** RESULTS *** 
Oepth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
4. 

0.50 433.8 3.54 0.926 0.19 0.69 122.50 270.00 z?@ 8r;X 
1.50 2985.4 6.75 1.087 0.71 2.21 442.50 370.00 27-5 3&$ 
2.00 5072.4 7.93 1.131 0.98 2.98 640.00 420.00 ZQ.0 5+9 / 
2.50 7734.9 8.97 1.167 1.25 3.75 862.50 470.00 T&< ~e 
3.00 11006.8 9.92 1.196 1.53 4.53 1110.00 520.00 270 / I  'a 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( feet  per f oo t )  .02 
Manning's Roughness Coefficient (n-value) • ,035 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel B o t t m  Width ( fee t )  220 

"* RESULTS *** 
Depth F la r  Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top W~dth  



TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottan Slope (feet per foo t )  .0133 
Manning's Roughness Coef f i c ien t  (n-value) .035 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right  Side (hor izonta l /ver t ica l )  0 
Channel B o t t a  Width ( fee t )  120 

*** RESULTS *** 
Depth F l w  Rate Ve loc i ty  Froude Veloc i ty  Energy Flow Area Top Width t?LEV. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.25 60.5 1.83 0.674 0.05 0.30 33.13 145.00 '&,5v &/ 

cP14X T-0 a I93 
Enter Depth of Flow, o r  Press the  <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottan Slope ( f ee t  per foo t )  ,0133 
Manning's Roughness Coeff icient (n-value) ,035 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottan Width ( fee t )  20 

*" RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width 4- - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 51.4 2.29 0.711 0.08 0.58 22.50 70.00 27 / 1-L 
1.00 238.0 3.40 0.784 0.18 1.18 70.00 120.00 27-5  
1.50 616.7 4.33 0.833 0.29 1.79 142.50 170.00 <& 6 s8 7 
2.00 1237.8 5.16 0.870 0.41 2.41 240.00 220.00 =.< /z'W 
2.50 2146.8 5.92 0.901 0.54 3.04 362.50 270.00 zwB 
3.00 3385.9 6.64 0.927 0.68 3.68 510.00 320.00 29.r ~w-7 

Enter Depth of Flow, or Press the  'Eso Key t o  End 



D COMPUTATION DATA SHEET 

a 
Subject Prepared by 7s Date 7 - ~ 6 - 9 /  



COMPUTATION DATA SHEET 

a 
Subject W H S T ~ ~  TA'-% / / A ~ L ( A  FEW / W e  Prepared by- Date 7'L9- 



D COMPUTATION DATA SHEET 

a 
Subject UHmE TWK /A&&? F- A% Prepared by= Date 7- 29-9/ 

Form 209 



COMPUTATION DATA SHEET 

roup a 
Subject WC(LTE TANKS /A&U F E d  AOmS Prepared by TSE Date 2- 22- 9 /  



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

February 28, 1991 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 

- 

Channel Bottom Slope (feet per foot) .................... 0.0009 
Manning's Roughness Coefficient (n-value) ............... 0.0160 
Channel Side Slope - Left Side (horizontal/vertical) .... 2.00 
Channel Side Slope - Right Side (horizontal/vertical) ... 2.00 
Channel Bottom Width (feet) ............................. 10.0 

PROGRAM RESULTS: 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top width 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

.................................................................... .................................................................... 
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986 
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092 
(713) 895-8322. A manual with equations & flow chart is available. 



Subject LWSW TAN- / A ~ U A  FRtir\ A Oms Prepared by SSE Date 2- Y-  9 /  

Form 209 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  0.040 
Channel S ide Slope - L e f t  S ide  ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R i g h t  S ide  ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ELEt' S L  

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
1.60 394.7 2.90 0.563 0.13 

( f t )  
1.73 136.00 165.00 f l 6 2  395 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  0.040 
Channel S ide Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  450 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ci> 

( f t )  (c fs)  ( f p s )  Number Head(f t)  Head( f t )  (sq f t )  
2.00 5179.9 4.71 0.638 0.34 

( f t )  
2.34 1100.00 650.00 1/69 55-72 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .01 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  5 

. , - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width SLEW 4 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
0.40 15.5 1.55 0.579 0.04 0.44 10.00 

( f t )  
45.00 //bus / .  

Enter Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .01 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  200 

*** RFSUITS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width EGV 4. 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
1.20 1299.2 4.16 0.743 0.27 

(ft) 
1.47 312.00 320.00 / I 6 2  )3/y 

Enter Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  . O 1  
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel S ide S l o ~ e  - L e f t  S ide I h o r i z o n t a l / v e r t i c a l  100 
Channel S ide Slope - R igh t  ~ide'(horizontal/verticai) 0 
Channel Bottom Width ( f e e t )  350 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E& 

( ft (c fs )  ( f ps )  Number Head( f t )  Head( f t )  ( s q  f t )  
2.00 5293.3 5.88 0.810 0.54 

( f t )  
2.54 900.00 550.00 1I6Lf 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

a 
Subjed WMLTE ~ A ~ ~ / A G . u  F m  A bm3 Prepared by rsz ~~t~ -9 / 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE KMPUTATION 

Channel Bottom Slope (feet per fwt) .008 
Manning's Roughness Coef f i c ien t  (n-value) .035 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottcm Width ( feat)  5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width & 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq f t) (ft) 

9 
0.50 23.8 1.59 0.536 0.04 0.54 15.00 55.00 1152.5 z'f 

Enter Depth o f  Flow, o r  Press the <Eso  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE aPUTATION 

Channel Bottom Slope ( fea t  per foot)  .008 
Manning's Roughness Coef f i c ien t  (n-value) .035 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feet)  300 

*** RESULTS *** 
Depth Flow Rate Ve loc i ty  Froude Veloc i ty  Energy Flow Area Top Width -0. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) - 41. 
0.50 369.6 2.27 0.588 0.08 0.58 162.50 350.00 1133.0 3?9 

Enter Depth of F l w ,  o r  Press the  <Escr Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 

0 
RATING CURVE CTNPUTATION 

Channel Bottom Slope ( feet  per foot) .OW 
Manning"s Roughness Coeff icient (n-value) .035 
Channel Side Slope - Lef t  Side (horlzontal/vert ical) 0 
Channel Side Slope - Right Side (horizontal/vert ical) 100 
Channel Bottom Width (feet) 400 

*** RESULTS *** 
Depth Flow Rate Velocity Frwde Velocity Energy Flow Area Top Width p * r  
( f t )  (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  ( f t )  

4. 
1.00 1590.8 3.54 0.657 0.19 1.19 450.00 500.00 1'3(4'0 I9BC 

Enter Depth o f  Flow. or  Press the <Escr Key t o  End 



C f M  7 0  C f  2/ 
TRAPEZOIDAL CHANNEL 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .022 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** - 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
( ft (cfs)  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
1.00 406.1 3.87 0.952 0.23 

( f t )  
1.23 105.00 205.00 113z-0 406 

Ente r  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .022 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide s lope - R igh t  ~ide'(horizontal/verticaj) 0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  ~ r o u d e  V e l o c i t y  Energy Flow Area Top Width & ? -  a. 
(ft) (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  

- 
1.40 1039.2 7.42 1.106 0.86 2.26 140.00 100.00 lo 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



, I  cszos Cf'214 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .008 I )  Manning's Roughness C o e f f i c i e n t  (n-value) .022 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0  
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l  ) 0  
Channel Bottom Width ( f e e t )  100 

*** RFSIII TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E&@L Q 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
0.60 255.8 4.26 0.970 0.28 0.88 

( f t )  
60.00 100.00 /I33 / 2 7 T  

Enter  Oepth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS ' 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-value) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l  
Channel Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy 

( f t )  (cfs) ( f ps )  Number Head( f t )  Head( f t )  
1.00 192.7 3.50 0.853 0.19 1.19 

low Area 
(sq f t )  

55.00 

Width 
( f t )  

105.00 

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .012 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .03 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  400 

*** RFSUl TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width => Q. 

( ft (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  ( f t )  
-- 

1.40 4066.1 6.18 0.987 0.59 1.99 658.00 540.00 1132-5 40&4 

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 



&\p\ 'AV! 3 D COMPUTATION DATA SHEET 

a 1°C 

D 

Subject LL)C(L~ TA=(&L~~ F- ~ b m 3  Prepared by rsz Date =%- 91 

Form 209 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .01  
Manning's Roughness C o e f f i c i e n t  (n-value) .03 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide  Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area 1 

( f t )  (c fs )  ( f p s )  Number Head(f t)  Head( f t )  (sq f t )  
0.40 18.1 1.81 0.675 0.05 0.45 10.00 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .01 
Manning's Roughness C o e f f i c i e n t  (n-value) .03 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i  c a l  ) 100 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area 

( f t )  (c fs)  ( fps) Number Head( f t )  Head( f t )  (sq f t )  
2.00 2389.6 5.97 0.912 0.55 2.55 400.00 

-op Width j&E!L 
( f t )  

45.00 1/16 18 

Top Width E a  
i f t )  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANA~YSIS ' 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-val  ue) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(ft)  
2.00 11613.3 7.26 0.959 0.82 2.82 

low Area 
(sq  f t )  
1600.00 

Enter  Depth o f  Flow, o r  Press t h e  cEsc> Key t o  End 

Top Width 
( f t )  

900.00 



TRAPEZOIDAL CHANNEL'ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .022 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

"* RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width -. 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
0.40 38.6 2.15 0.822 0.07 0.47 18.00 

( f t )  
85.00 l l IB  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .008 
@ Manning's Roughness C o e f f i c i e n t  (n-val  ue) .022 

Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width Q. 
(ft) (cfs)  ( f ps )  Number Head(f t )  Head( f t )  (sq ft) 
2.00 1868.5 9.34 1.164 1.36 

( f t )  
3.36 200.00 100.00 l i zQ  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL 'CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-value) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a  
Channel Bottom Width ( f e e t )  

*** RFSIII TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy 

( f t )  (cfs) ( f ps )  Number Head(ft)  Head(f t )  
2.00 1868.5 9.34 1.164 1.36 3.36 

ow Area 
(sq f t )  
200.00 

Top Width 
( f t )  

100.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .O1  
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side S l o ~ e  - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Side s lope - R i g h t  ~ide'(horizontal/verticai) 0 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width FLEU- 4. 

( f t )  (cfs) ( f p s )  Number Head(f t )  Head( f t )  (sq f t )  
2.00 900.2 4.29 0.746 0.29 

( f t )  
2.29 210.00 2 0 5 . 0 0 / ' 2 0  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .01 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  700 *** RESULTS *** 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq  f t )  
2.00 9954.3 6.22 0.822 0.60 2.60 1600.00 900.00 / l Z z  /@5+ 

( f t )  

Enter  Depth o f  Flow, o r  Press t h e  <Esc> Key t o  End 



D COMPUTATION DATA SHEET 

Subject WHLTE TANW /AGU FW AWWS Prepared by TSE. Date - .Y' - 



CPZoq To cfrzo 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width- & 
( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.25 4.6 1.05 0.483 0.02 0.27 4.38 

( f t )  
30.00 110z 5- 

<Enter>: Repeat, <R>eport, < S c r e e n  Graph, <P>r in t  Graph, o r  < E x > :  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  80 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  ~ r o u d e  V e l o c i t y  Energy Flow Area Top Width 
( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
2.00 1608.8 4.47 0.695 0.31 

( f t )  
2.31 360.00 280.00 l / O y  / 6 / 9  

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



9203 70 CPZzO 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  350 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width & 

( f t )  (c fs)  (fps) Number Head(f t )  Head( f t )  (sq f t )  
2.00 4734.4 5.26 0.725 0.43 

( f t )  
2.43 900.00 550.00 //a 6396 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



Q'-=? ~ ( L ~ z z )  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .0061 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .022 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width- Q 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
33.7 1.87 0.718 0.05 0.45 18.00 

( f t )  
0.40 85.00 / loZ.  39 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .0061 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .022 
Channel Side Slooe - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side s lope - R igh t  ~ide'(horizontal/vertical) 0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width - & 

( f t )  (cfs) ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
8.16 1.017 1.03 

( f t )  
2.00 1631.6 3.03 2oo.00 1oo.00 /lo+! ki46 
4.00 5051.4 12.63 1.113 2.48 6.48 400.00 100.00 1/06 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .0061 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side S l o ~ e  - R i q h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom w i d t h  ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  ( s q  f t )  
2.00 703.1 3.35 0.583 0.17 

( f t )  
2.17 210.00 205.00 1/04 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .0061 a Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  400 

*** RFSIII T *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 4 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  ( s q  f t )  
2.00 4651.0 4.65 0.635 0.34 

( f t )  
2.34 1000.00 600.00 1/06 r3%' 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

Prepared by zsc Date a t d -  9 /  



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .016 
Manning's Roughness C o e f f i c i e n t  (n-value) .03 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width @&E 9- 

( ft (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
0.50 39.3 2.62 0.884 0.11 0.61 15.00 

( f t )  
55.00 1'3a5- 

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .016 il) Manning's Roughness C o e f f i c i e n t  (n-value) .03 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  150 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width W, a. 

( ft ) (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
0.80 720.9 4.74 1.028 0.35 

( f t )  
1.15 152.00 2 3 0 . 0 0 / / ~ @  7z/ 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  foot)  .016 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .03 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  450 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ~~ 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.20 4015.0 6.56 1.116 0.67 

( f t )  
1.87 612.00 570.00 113" 47% 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .016 
@ Manning's Roughness C o e f f i c i e n t  (n-value) .03 

Channel Side S l o ~ e  - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side s lope - R igh t  ~ide'(horizonta\/verticaj) 100 
Channel Bottom Width ( f e e t )  600 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width--- ci;! 

( f t )  (cfs) ( f p s )  Number Head( f t )  Head(f t )  (sq f t )  
2.00 12717.0 9.08 1.210 1.28 

( f t )  
3.28 1400.00 800.00 /'=lf 17Ys3 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



CPz 17 70 crztg 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .0267 
Manning's Roughness C o e f f i c i e n t  (n-value) .03 
Channel Side Slope - L e f t  S ide  ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (cfs) ( fps)  Number Head(f t )  Head( f t )  (sq f t )  
0.50 50.7 3.38 1.142 0.18 0.68 15.00 

( f t )  
55.00 1)30-5- 

0.80 163.3 4.54 1.228 0.32 1.12 36.00 85.00 /'=a 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0267 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .03 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  125 - 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width FLCL( 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
1.20 1677.0 7.55 1.399 0.89 

( f t )  
2.09 222.00 245.00 / I 3 =  

<Enter>: Repeat, tR>eport,  tS>creen Graph, t P > r i n t  Graph, o r  t E s o :  End 



C4z~7 70 CPZI 
TRAPEZOIDAL CHANNEL ANAL ‘+ SIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0267 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .03 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  300 *** RESULTS *** 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width &&&%- a 
( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
2.00 8834.1 11.04 1.538 1.89 

( f t )  
3.89 800.00 500.00 ji3'f' 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



COMPUTATION DATA SHEET 

a 
Subject WMLTE T A N W  /&!M F W  A Om3 Prepared by Date 2 9- 9, 



c p  E l @  -p CPZ3S 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0133 

@ Manning's Roughness C o e f f i c i e n t  (n-value) .03 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width & 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.20 323.3 4.14 0.925 0.27 1.47 

( f t )  
78.00 125.00 1 / 0 6  37-3 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value) .03 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  250 

A* RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (cfs) ( fps)  Number Head(f t )  Head( f t )  (sq f t )  
2.00 5352.5 7.65 1.080 0.91 

( f t 
2.91 700.00 450.00 / I J D  G7A 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



Cg z/@ To Cfc'j 
TRAPEZOIDAL CHANNEL ANALYS 7' S 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-value) .022 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width EL!?& ". 

( ft ) (c fs)  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
0.50 68.0 2.47 0.852 0.09 0.59 

( f t )  
27.50 105.00 b 6  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-value) .022 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width,Ebw. A 

( ft (cfs)  ( fps)  Number Head(f t )  Head( f t )  (sq f t )  
1 .OO 596.2 5.96 1.051 0.55 

( f t )  
1.55 100.00 100.00 / lo@ 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



r 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-value)  .022 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 9 
(ft) (cfs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
2.00 1868.5 9.34 1.164 1.36 

( f t )  
3.36 200.00 100.00 //I0 2533 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



TRAPEZOIDAC CHANNEL. ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  5 

j** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top w i d t h  - 

( f t )  (cfs) (fps) Number Head(f t )  Head( f t )  (sq f t )  
0.80 98.8 2.74 0.743 0.12 0.92 36.00 

( f t )  
85.00 / IDB 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i  c a l  ) 100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width _9L 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
2.00 2362.1 5.91 0.901 0.54 

( f t )  
2.54 400.00 300.00 //I0 '%I 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



COMPUTATION DATA SHEET 

subject WC(LTE TAN= / A ~ U  FICd A bm3 Prepared by rSE Date 2-4- ? /  

Form 209 



cfzf? To  cf'237 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0057 @ Manning's Roughness C o e f f i c i e n t  (n-val  ue) .035 
Channel S ide  Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** . . - . . - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width l%kU 2% 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.20 2.3 0.78 0.395 0.01 0.21 3.00 

( f t )  
25.00 Io43 

Enter  Depth o f  Flow, o r  Press t h e  < E x >  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-val  ue) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

;** RESULTS *** 
Deoth Flow Rate V e l o c i t v  Froude V e l o c i t v  Enerav F 

( f t )  (cfs) ( f p s j  Number ~ e a d ( f t j  ~ i a d ( + i )  
1 .OO 243.5 2.44 0.526 0.09 1.09 

.0057 

.035 
0 
100 
50 

low Area 
(sq ft) 
100.00 

1 Width 
( f t )  

150.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



4 4  

c p  21s TO Ef t77  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  foot)  .0057 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  S ide  ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  250 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width @& 

( f t )  (cfs) ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
2.00 3003.4 4.29 0.606 0.29 

( f t )  
2.29 700.00 450.00 /a 3zV9 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



TRAPEZOIDAL CHANNEL'ANALKIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-value) 
Channel Side Slope - L e f t  S ide  ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  
Channel Bottom Width ( f e e t )  

*** RFSIII T< *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy 
(ft) (cfs) ( f ps )  Number Head(f t )  Head( f t )  
0.50 68.0 2.47 0.852 0.09 0.59 

low Area 
(sq f t )  

27.50 

Top Width 
( f t )  

105.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-value)  .022 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width &W A I L  

( ft (cfs) (fps) Number Head( f t )  Head( f t )  (sq  f t )  
1.00 922.1 4.61 0.995 0.33 

( f t )  
1.33 200.00 300.00 loTY 990 

3.00 10384.0 8.65 1.165 1.16 4.16 1200.00 700.00 jog& b6/% 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



C P Z Q  P Y z m  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVF COMPUTATION 
~ ~ -. - -. . . - .. - . . . . - -. . 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-value)  
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RFSIII TS *** ..---- .- 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F  

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  
1.00 173.9 3.16 0.770 0.16 1.16 

low Area 
(sq f t )  

55.00 

Toll Width 
( f t )  

105.00 

Enter  Depth o f  Flow, o r  Press t h e  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0  
Channel Bottom Width ( f e e t )  100 *** RESULTS *** 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E&-d 
( ft (cfs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.00 604.3 4.03 0.820 0.25 

( f t )  
1.25 150.00 200.00 1°99 775 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



CPZl4 10 CF 220 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  450 

*** RESULTS *** - - -  

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E L S L  a 
( f t )  (c fs)  ( f ps )  Number Head(ft)  Head(f t )  (sq ft) 
1.00 2294.7 4.59 0.848 0.33 

( f t )  
1.33 500.00 550.00 /076 -73 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



COMPUTATION DATA SHEET 

a 
subject WHLT? TAN- /A&U F- A b W J  Prepared by r5= ~ a t e z & ~ /  



- , cy zea 7 0  CPZ- 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width- a 

( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.50 23.8 1.59 0.536 0.04 0.54 15.00 

( f t )  
55 .00 /@a =Lf- 

Ente r  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 

Channel 
Manning' 
Channel 
Channel 
Channel 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Bottom Slope ( f e e t  pe r  f o o t )  
s ~oughness  c o e f f i c i e n t  (n -va l  ue) 
Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  
S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  
Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width Ek!& 

( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
2.00 1279.6 4.27 0.686 0.28 2.28 300.00 250.00 JOB+' 1 303 

( f t )  

En ter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



4m TO Q'Zsr@ 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  550 

*** RFSULTS *** . . - - - - . . 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width Em. 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
2.00 7110.8 5.47 0.732 0.46 

(ft) 
2.46 1300.00 750.00 1% @''/< 

Enter  Depth o f  Flow, o r  Press t h e  <Esc> Key t o  End 



c p z z o  70 clpzv* 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-val  ue) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RFSIII TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ELm 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.80 293.3 4.31 1.184 0.29 1.09 

(ft)-- 
68.00 165.00 /08/.r 293 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value)  .022 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RFSLllTS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
0.50 243.7 4.87 1.215 0.37 0.87 

( f t )  
50.00 100.00/019Z *w 

2.50 3472.4 13.89 1.548 3.00 5.50 250.00 100.00 ro@Y 
4.50 9021.1 20.05 1.665 6.24 10.74 450.00 100.00 to@& 7317 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



T 0 Z z P D  TO ~ z p p q  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** . . - . . - . . 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 9, 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
1.00 173.9 3.16 0.770 0.16 1.16 

( f t )  
55.00 105.00 /@z /'y 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .035 a Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  200 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E*.YI 9. 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
2.00 3836.8 6.39 0.920 0.63 

( f t )  
2.63 600.00 400.00 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



clazw ruLT.pzz/ 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width [ f e e t )  

&** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  
2.00 13024.2 7.24 0.950 0.81 2.81 

.0133 

.035 
100 
0 
800 

low Area 
(sq f t )  
1800.00 

Too Width- 

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 



COMPUTATION DATA SHEET 

Subject fh)ttTW TA&W\ Prepared by& Date lZ-/2-90 



COMPUTATION DATA SHEET 

Subject kfl1-T n ? ~ k q  ,qnhc Prepared by- ~ a t e u ~  



&\p\'AVj 3 D COMPUTATION DATA SHEET 

1°C 

D 

Subject T N f i  A b m  Prepared b y - I Z S i . -  Date Q- /~ *  



4- 

COMPUTATION DATA SHEET 

subject h J H - r n  T W K 5  /AWA FEd A0m-5 Prepared by ~ a t e s *  



TRAPEZOIOAL CWWNEL ANALYSIS 
RATING CURVE CIBPUTATION 

Channel B o t t m  Slope (feet per foo t )  . ,00043 
Manning's Roughness Coef f ic ient  ("-value) .04 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  80 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  80 
Channel B o t t m  Width (feet) 5 

*** RESULTS "** 
Depth Flow Rate V e l o d t y  Fmude Ve loc i ty  Energy Flow Area Top Width 9, 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.50 7.1 0.32 0.109 0.00 0.50 22.50 85.00 mZ- 7 

Enter Depth o f  Flow, o r  Press t he  < € s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CM.(PUTATION 

Channel Bottan Slope ( fee t  per foot)  .00043 
Manning's Roughness Coef f ic ient  (n-value) .04 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  80 
Channel Side Slope - Right Side (hor izon ta l /ver t i ca l )  80 
Channel Bottan Width (feet) 5 

"* RESULTS *** 
Depth Flow Rate Veloc i ty  Fmude Ve loc i ty  Energy Flow Area Top Width g m .  A 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq ft) 
0.30 2.0 0.23 0.100 0.00 0.30 8.70 53.00 w.S- 

(ft) - 
0.80 23.7 0.43 0.117 0.00 0.80 55.20 133.00 3 1 

9 
1.30 83.2 0.59 0.127 0.01 1.31 141.70 213.00 SQT QO 
1.80 194.8 0.73 0.134 0.01 1.81 268.20 293.00 57.0 2- 
2.30 370.8 0.85 0.139 0.01 2.31 434.70 373.00 9.r '578 
2.80 622.7 0.97 0.144 0.01 2.81 641.20 453.00 a 6m 

Enter Depth of Flow, o r  Press t he  <Eso Key to End 



. 
-\ ~ A . 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE ~ W T A T I O N  

Channel Lbttam Slope ( fee t  per foot)  . .025 
Manning's Roughness Ooeff icient (n-value) .025 
Channel Side Slope - Lef t  Side (hor izon ta l /ver t~ca l )  100 
Channel Side Slope - Right Side (hor i ron ta l /ver t i ca l )  0 
Channel Lbttam Width (feet) 5 

** RESULTS *** 
Depth Flow Rate Velcc i ty  Fnwde Ve loc i ty  Energy Flow Area Top Wldth 

(ft) (ds) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.30 17.3 2.88 1.227 0.13 0.43 6.00 35.00 IfJ;F 
0.80 189.6 5.27 1.426 0.43 1.23 36.00 8 5 . 0 0 d f P O  
1.30 653.3 7.18 1.541 0.80 2.10 91.00 135.00 fir 
1.80 1515.1 8.86 1.624 1.22 3.02 171.00 185.00 e , O  
2.30 2868.7 10.39 1.690 1.68 3.98 276.00 235.00 C/.r 
2.80 4799.4 11.82 1.745 2.17 4.97 406.00 285.00 SZa 
3.30 7386.5 13.17 1.793 2.69 5.99 561.00 335.00 '%g 

Enter Depth of Flow. o r  Press t he  <Eso Key to End 



COMPUTATION DATA SHEET 

Subject WHLk ?A- /AGU F W  Abm3 Prepared by rSE Date 2- - 9 /  



TRAPEZOIDA~ CHANNEL ANALYSIS- 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-value) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side S l o ~ e  - R ioh t  Side I h o r i z o n t a l / v e r t i c a l ~  
Channel Bottom ~ \ d t h  ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F1 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head( f t )  
1.00 173.9 3.16 0.770 0.16 1.16 

.0133 

.035 
0 
100 
5 

ow Area 
(sq f t )  

55.00 

Width 
( f t )  

105.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  . 0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  50 

*** RFSlll TS *** .,---- .- 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width Q, 

( f t )  (cfs) ( f ps )  Number Head(ft)  Head(f t )  (sq f t )  
2.00 1649.9 5.50 0.885 0.47 2.47 300.00 250.00 l'Z-2- 

( f t )  /F3W 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



- 4" 2'3Y 7-0 CP wt3 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  500 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ELW -@( 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
2.00 8400.1 7.00 0.942 0.76 

( f t )  
2.76 1200.00 700.00 / lev /-v 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot)  .DO67 
Manning's Roughness Coef f i c ien t  (n-value) .035 

Channel Side Slope - Lef t  Side (hor imnta l /ver t i ca l )  25 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  10 
Channel Bottan Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate Ve lcc i ty  Fmude Veloci ty  Energy Flow Area Top Width s- - 4. 
(ft) (c fs )  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

2.00 289.9 3.62 0.618 0.20 2.20 80.00 75.00 (llq 290 

Enter Ospth of Flow, o r  Press the 'Escr Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CMlPUTATION 

Channel Bottan Slope ( fee t  per foot)  .0067 
Harming's Roughness Coef f i c ien t  (n-value) ,035 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  10 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( fee t )  60 

*** RESULTS a** 

Depth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Top Width  ELF.^. C? . - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t) (ft) 
1.00 212.9 3.28 0.599 0.17 1.17 65.00 70.00 /IU3 9'3 
3.00 1407.7 6.26 0.697 0.61 3.61 225.00 90.00 I I Z Z  1637 

Enter Depth of Flow, o r  Prwss the  <Eso  Key t o  End 



.. * cq z3y w CPLW 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0067 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  80 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width - Q 

( f t )  (cfs) ( f p s )  Number Head(f t )  Head( f t )  (sq f t )  
2.00 1472.3 4.09 0.636 0.26 

( f t )  
2.26 360.00 280.00 lIzy 3'69 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

Subject WHLTE T A ~ . / & , ! J A  FLCd Abm3 Prepared by Is= ~ a t e Z ' . Y ^ /  



,c. . CS235- 70 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottom Slope (feet per foo t )  .0125 
Manning's Roughness Coef f ic ient  (n-value) ,035 
Channel Side Slope - L e f t  Side (hor i ron ta l /ver t i ca l )  70 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  20 
Channel Bottom Width (feet) 5 

*** RESULTS *"* 
Depth F l w  Rate Veloc i ty  Fruude Veloc i ty  Energy F la r  Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 
SQ- 

1.00 154.7 3.09 0.751 0.15 1.15 50.00 95.00 /I /" /ST 

Enter Depth of Flow, o r  Press the  <Eso Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottan Slope (feet per foo t )  .0125 
Manning's Roughness Coefficient (n-value) .035 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feet)  450 

*** RESULTS *** 
Depth Flow Rate Velocity Frwde Veloci ty  Energy Flow Area Top Width E E u .  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) ----, 3.- 
1.00 2224.6 4.45 0.822 0.31 1.31 500.00 550.00 / I / )  ?5B0 

Enter Depth of F l w ,  o r  Press t he  <Eso Key t o  End 



. , + , .  C?Ii%%3$- TQ dkvf3 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CMlPUTATION 
Channel Bottam Slope ( fee t  per fmt) .0125 @ Manning's Roughness Coefficient (n-value) .035 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Rlght Side (hor izonta l /ver t ica l )  100 
Channel 8ottam Width ( fee t )  550 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  Froude Ve lod t y  Energy Flow Area Top Width - EuaA - q .  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
1 .OO 2697.3 4.50 0.825 0.31 1.31 600.00 650.00 l I I L  5D77- 

Enter Depth of Flow, o r  Press the  <Esc> Key to End 



r .  ' .  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel B o t h  Slope (feet per fmt) .008 
Manning's Roughness Coefficient (n-value) .035 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (horizontal/vert ical) 15 
Channel B o t h  Width ( feet)  300 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Ve lad t y  Energy Flow Area Top Width 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

1.30 1951.9 4.01 0.678 0.25 1.55 487.17 449.50 / I / /  

Enter Depth of Flow, o r  Press the <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottcm Slope ( fee t  per fmt) .OW 
Manning's Roughness Coefficient (n-value) .035 
Cham1  Side Slope - L e f t  Side (ho r i zon ta l / ve r t i u l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  15 
Channel Bottan Width ( feet)  650 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

1.00 2550.3 3.60 0.661 0.20 1.20 707.50 765.00 /Ih 

Enter Depth of Flow, o r  Press the <Esc> Key t o  End 



4 - 
PIPE CULVERT ANALYSIS 

COMPUTATION OF CULVERT PERFORMANCE CURVE 
Culvert Diameter (feet) 2 
FHWA Chart Number (1.2 o r  3) 1 
Scale Number on Chart (Type o f  Culvert Entrance) 1 

Manning's Roughness Coef f i c ien t  (n-value) .a12 
Entrance Loss Coef f i c ien t  o f  Culvert Opening 0.5 
Culvert Length ( feet)  60 
Culvert Slope ( f ee t  per fwt) .008 

*** RESULTS *I' 

Flow Rate Tai lwater ..Headwater (ft).. Normal C r i t i c a l  Depth a t  Out let  
(c fs)  th?pth(ft) In.Ctr1. Out.Ctr1. Depth(ft) Depth(ft) Ou t l e t ( f t )  Vel.(fps) 
33.00 3.40 5.73 6.57 2.00 1.90 2.00 10.50 

Enter Flow Rate and Tailwater, or Press the  <Esc> Key to End 

PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORWNCE CURVE 

Culvert Diameter (feet) 4 

FHWA Chart Number (1,2 o r  3) 1 
Scale Number on Chart (Type o f  Culvert Entrance) 1 

Manning's Roughness Coef f i c ien t  (n-value) .012 

Entrance Loss Ccef f ic ient  o f  Culvert Opening 0.5 
Culvert Length ( fee t )  60 
Culvert Slope (feet per fwt) .008 

*"* RESULTS "** 
Flow Rate Tailwater ..Headwater (ft). . Normal C r i t i c a l  Depth a t  Out let  

(cfs) k p t h ( f t )  1n.Ctrl. Out.Ctr1. Depth(ft) Depth(ft) Ou t l e t ( f t )  Vel.(fps) 
125.00 3.40 6.62 5.89 2.96 3.36 2.96 12.52 

Enter Flow Rate and Tailwater, o r  Press the <Eso Key t o  End 



Subject ~JCILTE TAW /.&u F- A O ~ S  Prepared by TsE Date 2-4 - 91 



Cp 236 TO C! Z Y q  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .02 
Manning's Roughness C o e f f i c i e n t  (n-val ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RFSUl TP *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width a. 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.50 37.6 2.51 0.847 0.10 0.60 15.00 

( f t )  
55.00 loe%r- 38 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per  f o o t )  .02 
Manning's Roughness Coef f i c ien t  (n-value) .035 
Channel S ide  S l o ~ e  - L e f t  S ide I h o r i z o n t a l / v e r t i c a l )  0 
Channel Side s lope - R igh t  ~ide'(horizonta\/verticai) 100 
Channel Bottom Width ( f e e t )  150 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  ~ r o u d e - - v e l o c i t y  Energy Flow Area Top Width Q. 

( f t )  (c fs)  ( f p s )  Number Head(f t )  Head(f t )  (sq f t )  
1.50 2184.7 6.47 1.076 0.65 

( f t )  
2.15 337.50 300.00 10s ' Z L 3  

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .02 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Slde Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  300 

*** RESULTS *** - - .  

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width l&!Z!4 Q.. 
( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  ( s q  ft) 
2.00 6553.5 8.19 1.141 1.04 

( f t )  
3.04 800.00 500.00 /aB8 $777 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0267 
Manning's Roughness C o e f f i c i e n t  (n-value) .022 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width &k!% SZ-. 

( f t )  (cfs) ( f p s )  Number Head(f t )  Head( f t )  (sq f t )  
0.50 124.2 4.52 1.556 0.32 0.82 

( f t )  
27.50 105.00 193Y.5- IZ? 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0267 
@ Manning's Roughness C o e f f i c i e n t  (n-val  ue) .022 

Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ElLn/. 

( ft (cfs) ( f p s )  Number Head(f t )  Head( f t )  (sq f t )  
1.50 2127.1 14.18 2.040 3.12 

( f t )  
4.62 150.00 100.00 '086 *-/ 

3.50 8512.2 24.32 2.291 9.18 12.68 350.00 100.00 /00$3 a36 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0267 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slooe - R i q h t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom w id th  ( f e e t )  5 

j** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (cfs) ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
0.30 12.8 2.13 0.906 0.07 0.37 6.00 

( f t )  
35.00 /00%7 

Enter  Depth o f  Flow, o r  Press t h e  i E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .0267 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width EaL! & 

( f t )  (cfs) ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
1.50 1873.8 7.14 1.228 0.79 

( f t )  - 
2.29 262.50 250.00 1086 j@7 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



. . \  

cf w6 TO Cf 777 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  ,0267 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  450 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width @A% 4;7. 
(ft) (cfs) ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
2.00 10815.0 9.83 1.332 1.50 

( f t )  
3.50 1100.00 650.00 l m  Iz* 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



. . '  . . 
BOX CULVERT ANALYSIS 

WPUTATION OF PERFORMANCE CURVE 

Culvert Span (Width of Opening) ( feet)  6 
Culvert Rise (Helght o f  Opening) ( feet)  3 
FHWA Chart Number (8.9.10.11 . I2  o r  13) 8 
Scale Number on Chart (Type o f  Culvert Entrame) 1 

Manning's Roughness Coef f i c ien t  (n-value) 0.012 
Entrance Loss Caef f i c ien t  o f  Culvert Opening 0.5 

Culvert Length ( feet)  60 
Culvert Slope ( feet  per foo t )  .008 

Flow Rate Tai lwater ..Headwater (ft).. Normal C r i t i c a l  Depth a t  Out let  

(cfs) Depth(ft) In.Ctr1. Out.Ctr1. Depth(ft) Depth(ft) Out let ( f t )  Vel.(fps) 

118.00 2.29 4.03 3.33 1.69 2.29 1.69 11.65 

Enter Flow Rate and Tailwater, o r  Press the  <Esc> Key t o  End 



. 
COMPUTATION DATA SHEET 

Subject TA- F f t d  AbmS Prepared by TSb Date 2-9- 9 /  

. ~ ~ -~ -- ~ . - . ~ 



2 5 7  TO CPZW 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .02 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

;** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
31.88 

( f t )  
0.75 103.0 3.23 0.902 0.16 0.91 80.00 lLn3 '03 

Enter  Depth o f  Flow, o r  Press t h e  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .02 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  225 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width G&f&, A 
( ft (cfs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  

5.36 1.027 0.45 
( f t )  

1.00 1474.1 1.45 275.00 325.00 1079 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



C f Z 3 7  ~ 6 ' 2 5 0  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottom Slope ( f e e t  per  f o o t )  .02 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  500 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 4. 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
2.00 10300.8 8.58 1.155 1.14 

( ft 
3.14 1200.00 700.00 1076 '1678 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



ci 'z37 cf 7594 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .005 
Manning's Roughness C o e f f i c i e n t  (n-value) .022 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( ft (cfs)  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
0.50 53.8 1.96 0.673 0.06 0.56 

( f t )  
27.50 105.00 lfVtr ';Y 

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .005 
Manning's Roughness C o e f f i c i e n t  (n-val ue) .022 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** - - 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width GLEb! Q- 
( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.50 149.4 2.99 0.745 0.14 0.64 

( f t )  
50.00 100.00 J073 zo3 

1.50 920.5 6.14 0.883 0.58 2.08 150.00 100.00 1074 9'3 
3.50 3683.6 10.52 0.991 1.72 5.22 350.00 100.00 /o76 3738 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width * 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
0.50 30.7 2.05 0.691 0.07 0.57 15.00 

( ft ) 
55.00 3 / 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



.. ct'737 7-0 C P Z %  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width SCCU q, 

( f t )  (cfs) ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
1.00 173.9 3.16 0.770 0.16 1.16 

( f t )  
55.00 105.00 / o z y  f7Y 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  200 

*** RESULTS *** 
D e ~ t h  Flow Rate V e l o c i t v  Froude V e l o c i t v  Enerav Flow Area Too ~ id thB&& S&.. 

('ft) 
- 

(cfs) ( f p s j  Number ~ e a d ( f t j  ~ e a d ( % )  (sq f t )  
0.50 323.0 2.87 0.754 0.13 

( f t )  
0.63 112.50 250.00 1079 Y77 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CllRVF COMPUTATION . - . . - . . - - - . . . - - 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .0133 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  450 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width- 8. 

( f t )  (cfs) ( f p s )  Number Head(ft) Head( f t )  (sq f t )  
2.00 7633.0 6.94 0.940 0.75 

( f t )  
2.75 1100.00 650.00 /v6 @iw 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



> .  

BOX CULVERT ANALYSIS 
COMFUTATION OF PERFORMANCE CURVE 

Culvert Span (Width o f  Opening) (feet) 6 
Culvert Rise (Height o f  Opening) ( feet)  3 

8 
Scale Number on Chart (Type o f  Culvert Entrance) 1 
Manning's Roughness Coef f i c ien t  (n-value) 0.012 

Entrance Loss Coef f i c ien t  o f  Culvert Opening 0.5 
Culvert Length ( fee t )  60 
Culvert Slope ( feet  per fmt) .008 

Flow Rate Tailwater ..Headwater (ft).. Normal C r i t i c a l  Depth a t  Out let  
(cfs) Depth(ft) 1n.Ctrl. Out.Ctr1. Depth(ft) Depth(ft) Out le tc f t )  Vel.(fps) 

146.00 3.00 4.96 4.31 1.96 2.64 1.96 12.41 

Enter Flow Rate and Tailwater, o r  Press the <Eso Key t o  End 



. 
COMPUTATION DATA SHEET * 

subject W H L k  T A W 5  / ~ r  Uh FICd Abm3 Prepared by rSE Date 2- L/' 91 



cf'z30 TO Cf 7 9 A  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R ight  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  50 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width I;LU/ 9 

( f t )  (c fs)  ( f p s )  Number Head(f t )  Head( f t )  (sq f t )  
0.80 183.6 2.55 0.604 0.10 0.90 

( f t )  
72.00 130.00 t4;z 1w 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  150 

*** RESULTS *** . . - . . - . . 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top W i d t h g W  5 

( f t )  (c fs)  ( fps)  Number Head(f t )  Head( f t )  (sq f t )  
1 .OO 652.8 3.26 0.643 0.17 

( f t )  - 
1.17 200.00 250.00 (337 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



Zpz3 e3 ro CJ Z ~ D A  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .008 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  450 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 3 

( f t )  (c fs)  ( f p s )  Number Head(f t )  Head(f t )  (sq f t )  
1.00 1779.7 3.56 0.658 0.20 

( f t )  
1.20 500.00 550.00 lo# a17 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) 
Channel S ide Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  
0.70 522.3 7.46 1.572 0.86 1.56 

low Area 
(sq f t )  

70.00 
170.00 
270.00 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

Top Width 
( f t )  

100.00 
100.00 
100.00 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .025 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  250 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq  f t )  
0.40 387.9 3.34 0.994 0.17 

( f t )  
0.57 116.00 330.00 104-3 38$ 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .025 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  375 

"* RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 2%- 

( ft (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
0.70 1436.7 5.01 1.098 0.39 

( f t )  
1.09 287.00 445.00 B 6 Z  / 0 Z T  

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-value) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R iqh t  Side ( h o r i z o n t a l / v e r t i c a l  
Channel Bottom w id th  ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head( f t )  
1.00 3480.2 6.33 1.165 0.62 1.62 

.025 

.035 
100 
0 
500 

ow Area 
(sq f t )  
550.00 

Top Width 
( f t )  

600.00 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .025 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - Right  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  775 

*** RFSIIITS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width= 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
6.45 1.171 0.65 

( f t ) 
1.00 5321.2 1.65 825.00 875.00 lo69 ' 0 6 a  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



PIPE CULVERT ANALYSIS 
CQYPUTATION OF CllLVERT PERFORMANCE CURVE 

Culvert Diameter ( fee t )  3 
FHWA Chart Number (1.2 o r  3) 1 
h l e  Number on Chart (Type of Culvert Entrance) 1 
Manning's Roughness C w f f i c i e n t  (n-value) .012 
Entrance Loss Ccef f i c ien t  of Culvert Opening 0.5 
Culvert Length (feet) 60 
Culvert Slope (feet per foot) .005 

*** RESULTS *** 
Flow Rate Tailwater ..Headwater (ft).. Normal C r i t i c a l  Depth a t  Out let  

(cfs) Depth(ft) In.Ctr1. Out.Ctr1. Depth(ft) Depth(ft) Out le t ( f t )  Vel.(fps) 
40.00 3.50 3.30 4.13 2.00 2.06 3.00 5.66 

Enter Flow Rate and Tailwater, o r  Press the  <Esc> Key t o  End 



CURRENT DATE: 02-12-1991 FILE DATE: 01-23-1991 
ENT TIME: 13:58:47 FILE NWE: W2  

FHWA CULVERT ANALYSIS 
HY-8. VERSION 3.2 

i c i  SITE DATA i CULVERT SHAPE. WTERIAL, INLET i 
I U I  I I 
I L I INLET OUTLET CULVERT I BARRELS 

I V I ELEV. ELEV. LENGTH I SHAPE 
I 

SPAN RISE WNNING INLET I 
I I (FT) (FT) (FT) I MATERIAL (FT) (FT) n NPE I 
I 1 11056.80 1056.60 60.00 ( 2 RCPE 5.00 3.17 .012  CONVENTIONAL^ 
1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
I 5 1  I I 
1 6 1  I I 

SUWRY OF CULVERT FLWS (CFS) 

ELEV (FT) TOTAL 1 
1056.80 0 0 
1059.47 100 100 
1061.39 400 203 

FILE: WT2 OATE: 01-23-1991 

6 ROACUAY ITR 
0 0 1 
0 0 1 
0 195 5 
0 424 6 
0 657 5 
0 889 5 
0 1105 8 
0 1298 7 
0 1 4 9 9 8  
0 1711 8 
0 1910 8 
0 OVERTOPPING 

W R Y  OF ITERATIVE SOLUTION ERRORS FILE: W2  DATE: 01-23-1991 

HEAO 
ELEV(FT) 

1056.80 
1059.47 
1061.39 
1061.57 
1061.71 
1061.83 
1062.02 
1062.41 
1062.81 
1063.18 

HEAO 
ERROR(FT) 

0.00 
0.00 

-0.00 
-0.00 
-0.01 
-0.00 
0.00 
0.00 
0.00 
0.00 

TOTAL 
FLW(CFS) 

0 
100 
400 
600 
800 

1000 
1200 
1400 
1600 
1800 

FLW 
ERROR(CFS) 

0 
0 
3 
3 
5 
5 

-6 
1 

-1 
-12 

X FLOW 
ERROR 
0.00 
0.00 
0.68 
0.47 
0.66 
0.50 

-0.49 
0.09 

-0.04 
-0.69 

1063.53 -0.00 2000 -1 2 -0.60 

> TOLERANCE (FT) = 0.010 <2> TOLERANCE (Z) = 1.000 



RENT OATE: 02-12-1991 Q NT TIME: 13:58:47 
FILE OATE: 01-23-1991 
FILE NAME: W2  

CULVERT # 1 

PERFOMCE CURVE FOR 2 BARREL(S) 

HW E TWE 

(ft) (ft) 
1056.80 1056.60 
1059.47 1057.97 
1061.38 1059.58 
1061.56 1060.32 
1061.72 1060.93 
1061.93 1061.46 
1062.36 1061.94 
1062.80 1062.38 
1063.21 1062.78 
1063.59 1063.16 
1063.95 1063.51 

CCH FLOW 
(ft) TYPE 

-0.20 0-NF 
2.67 4-FF 
4.48 4-FF 
4.76 4-FF 
4.92 4-FF 
5.13 4-FF 
5.56 4-FF 
6.00 4-FF 
6.41 4-FF 
6.79 4-FF 
7.15 4-FF 

CCE FCE 

(ft) (ft) 
0.00 1056.80 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

El. i n l e t  face i nve r t  1056.80 ft El. o u t l e t  i nve r t  
E l .  i n l e t  th roa t  i nve r t  0.00 ft El. i n l e t  crest 

TCE VO 

(ft) (fps) 
0.00 0.00 
0.00 6.90 
0.00 8.19 
0.00 6.74 
0.00 5.38 
0.00 4.12 
0.00 3.92 
0.00 3.92 
0.00 3.94 
0.00 3.96 
0.00 3.98 

e SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1056.80 
OUTLET STATION (FT) 60.00 
OUTLET ELEVATION (FT) 1056.60 
NUMBER OF BARRELS 2.00 
SLOPE (V-FT/H-FT) 0.0033 
CULVERT LENGTH ALONG SLOPE (FT) 60.00 

*V*** CULVERT DATA m R Y  ........................ 

BARREL SHAPE ELLIPTICAL 
BARREL SPAN 60.00 FT 
BARREL RISE 38.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQ. EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



FILE DATE: 01-23-1991 
FILE NAME: WT2 

TAILWATER 

*I***- REWU\R CHANNEL CROSS SECTION *'***S**%***'*** 

BOTTW WIDTH (FT) 15.00 
SIDE SLOPE H/V (X: 1) 2.0 
CHANNEL SLOPE V/H (FT/FT) 0.006 
MANNING'S N (.01-0.1) 0.030 
CHnNNEL INVERT ELEVATION (FT) 1056.60 
CULVERT NO.l OUTLET INVERT ELEVATION 1056.60 F1 

******* UNIFORM FLOW RATING CURVE FOR WWNSTREAM CHANNEL 

FLOW 

(CFS) 
0.00 

100.00 
400.00 
600.00 
800.00 

1000.00 
1200.00 

W.S. E. FROUOE 
(FT) NmBER 

1056.60 0.000 
1057.97 0.623 
1059.58 0.653 
1060.32 0.658 
1060.93 0.662 
1061.46 0.665 
1061.94 0.667 
1062.38 0.669 
1062.78 0.670 
1063.16 0.671 
1063.51 0.673 

VEL. 

(FPS) 
0.00 
4.13 
6.40 
7.20 
7.81 
8.32 
8.74 
9.12 
9.45 
9.76 

10.04 

SHEAR 

(PSF) 
0.00 
0.49 
1.08 
1.34 
1.57 
1.76 
1.93 
2.09 
2.24 
2.37 
2.50 

- 

ROAOWAY OVERTOPPING DATA 

WEIR CZlEFFICIENT 2.60 
EMBANKMENT TOP WIDTH (FT) 40.00 

**** USER DEFINED ROAWY PROFILE 
CROSS-SECTION X Y 

WRD. NO. (FT) (FT) 
1 0.00 1064.00 
2 550.00 1062.00 
3 650.00 1061.20 
4 750.00 1061.30 
5 1100.00 1060.90 
6 1300.00 1062.00 
7 1850.00 1064.00 



- u: h 
3 k 

D COMPUTATION DATA SHEET 

roup "FBVAvm 3 a 1°C 

D 

Subject WHLE TAW / A ~ U A  F f t d  AOmJ Prepared by IsE. Date 2- LC - 9 /  

I I I 
I 

1 
Form 209 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0067 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  50 
Channel Bottom Width ( f e e t )  5 

&** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top WidthB 
(ft) (cfs)  ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
1.00 68.8 2.29 0.547 0.08 1.08 30.00 

( f t )  
55.00 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0067 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  50 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ELg_L? 5 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
1.00 264.0 2.64 0.570 0.11 1.11 

( f t )  
100.00 150.00 b57 333 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



A 

. . CP 234 '  P CPz5/ 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0067 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  600 

*** RESULTS *** - - 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  
1.00 2148.0 3.30 0.604 0.17 

( f t )  
1.17 650.00 700.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



- 
C 4 Z W  To C P  2-40 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0009 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 80 
Channel Side Slope - R ight  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** - - 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 
( f t )  (cfs) ( f p s )  Number Head(f t )  Head(f t )  (sq f t )  
1.00 37.2 0.83 0.200 0.01 1.01 45.00 

( f t )  
85.00 1056 37 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0009 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  80 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area 
( ft (cfs)  ( f p s )  Number Head(f t )  Head(f t )  (sq  f t )  
1.00 132.8 1.02 0.212 0.02 1.02 130.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

Top Width 3 
( f t )  

180.00 f l f l  



- -I -7v 

TRAPEZOIDALC~ANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .0009 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel S ide Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  200 

&** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area 

( f t )  (c fs)  ( fps) Number Head( f t )  Head( f t )  (sq f t )  
1 .OO 281.4 1.13 0.217 0.02 1.02 250.00 

Top Width= 
( f t )  

300.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



PIPE CULVERT ANALYSIS 
COMPUTATION OF CULVERT PERFORMANCE CURVE 

Culvert Diameter (feet) 4 
FHWA Chart Number (1.2 or 3) 1 
Scale Number on Chart (Type of Culvert Entrance) 1 
Mannicg's Roughness Ccefficient (n-value) .012 
Entrance Loss Coafficient of Culvert Opening 0.5 
Culvert Length (feet) 60 
Culvert Slope (feet per foot) .OD5 

*** RESULTS *"* 
Flow Rate Tailwater ..Headwater (ft). . Normal Critical Depth at Outlet 

(cfs) Depth(ft) In.Ctr1. Out.Ctr1. Depth(ft) Depth(ft) Outlet(ft) Vel.(fps) 
70.00 4.00 3.92 4.54 2.32 2.53 4.00 5.57 

Enter Flow Rate and Tailwater, or Press the <Esc> Key to End 



CURRENT DATE: 02-12-1991 FILE DATE: 01-23-1991 
@ENT TIME: 13~48: 30 FILE NNE: Wr2 

FHWA CULVERT ANALYSIS 
HY-8. VERSION 3.2 

I I 

SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I 
I I 

INLET OUTLET CULVERT I BARRELS 
ELEV. ELEV. LENGTH ( SHAPE 

I 
SPAN RISE MANNING INLET I 

(FT) (FT) (FT) 1 MATERIAL (FT) (FT) n TYPE I 
1050.50 109.30 60.00 1 3 RCPE 5.00 3.17 0 1  CONVENTIONAL] 

I I 

SUMlARY OF CULVERT F L W  (CFS) 

ELEV (FT) TOTAL 1 
1050.50 0 0 
1052.77 100 100 
1055.68 400 339 

FILE: WT2 DATE: 01-23-1991 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 59 5 
0 253 7 
0 481 7 
0 712 6 
0 949 6 
0 1177 15 
0 1214 8 
0 1 4 0 7 4  
0 1612 6 
0 OVERTOPPING 

SLMNRY OF ITERATIVE SOLUTION ERRORS FILE: WT2 DATE: 01-23-1991 

HEAD 
ERROR(FT) 

0.00 
0.00 

-0.01 
-0.01 
-0.00 
-0.00 
-0.00 
0.00 
0.00 
0.00 

TOTAL 
FLCU(CFS) 

0 
100 
400 
600 
800 

1000 
1200 
1400 
1600 
1800 

X FLCU 
ERROR 
0.00 
0.00 
0.47 
0.45 
0.55 
0.68 
0.44 
1.17 

-0.87 
-0.40 

1057.25 0.00 2000 -12 -0.58 

TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) . 1.000 



DATE: 02-12-1991 
!EN1 TIME: 13:48:30 

FILE DATE: 01-23-1991 
FILE NAME: WT2 

CULVERT # 1 

PERFORMANCE CURVE FOR 3 BARREL(S) 

TWE 

(ft) 
1050.30 
1051.67 
1053.28 
1054.02 
1054.63 
1055.16 
1055.64 
1056.08 
1056.48 
1056.86 
1057.21 

ICH 

(ft) 
0.00 
2.00 
5.17 
5.26 
4.75 
4.24 
3.74 
3.24 
6.35 
6.35 
6.35 

001 FLW CCE FCE 
(ft) NPE (ft) (ft) 

-0.20 O-NF 0.00 1050.50 
2.27 4-FF 0.00 0.00 
4.90 4-FF 0.00 0.00 
5.70 4-FF 0.00 0.00 
5.95 4-FF 0.00 0.00 
6.12 4-FF 0.00 0.00 
6.26 4-FF 0.00 0.00 
6.36 4-FF 0.00 0.00 
8.93 4-FF 0.00 0.00 
9.30 4-FF 0.00 0.00 
9.66 4-FF 0.00 0.00 

El. i n l e t  fa- I n v e r t  1050.50 ft El. o u t l e t  i n ve r t  
E l .  i n l e t  th roa t  I n v e r t  0.00 f t  E l .  i n l e t  c res t  

TCE VO 

(ft) (fps) 
0.00 0.00 
0.00 6.03 
0.00 9.14 
0.00 8.93 
0.00 8.16 
0.00 7.30 
0.00 6.38 
0.00 5.35 
0.00 10.38 
0.00 10.38 
0.00 10.38 

SITE DATA **a** CULVERT INVERT ************** 
INLET STATION CFT, 0.00 . . 
INLET ELEVATION (FT) 1050.50 
WTLET STATION (FT) 60.00 
OUTLET ELEVATION (FT) 1050.30 
NUMBER OF BARRELS 3.00 
SLOPE (V-FT/H-FT) 0.0033 
CULVERT LENGTH ALMX: SLOPE (FT) 60.00 

***** CULVERT DATA W R Y  ........................ 
BARREL SHAPE ELLIPTICAL 
BARREL SPAN 60.00 FT 
BARREL RISE 38.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MPINNIh'G'S N 0.012 
INLET NPE CONVENTIONAL 
INLET EDGE AND W L  a. EDGE WITH HEAWALL 
INLET DEPRESSION NONE 



DATE: 02-12-1991 
lENT TIME: 13:48:30 

FILE DATE: 01-23-1991 
FILE NAME: m 2  

****Us* REGULAR CHANNEL CROSS SECTION ****"******Us*** 

80TTW WIDTH (FT) 15.00 
SIDE SLOPE H/V (X: 1) 2.0 
CHANNEL SLOPE V/H (FTIFT) 0.006 
MANNING'S N (.01-0.1) 0.030 
CHANNEL INVERT ELEVATION (FT) 1050.30 
CULVERT NO.l CUTLET INVERT ELEVATION 1050.30 R 

******* UNIFORM FLW RATING CURVE FOR WWNSTREAM CHANNEL 

FLW 

(CFS) 
0.00 

100.00 
400.00 
600.00 
800.00 

1000.00 
1200.00 

W.S.E. FRWOE 
(FT) NUMBER 

1050.30 0.000 
1051.67 0.623 
1053.28 0.653 
1054.02 0.658 
1054.63 0.662 
1055.16 0.665 
1055.64 0.667 
1056.08 0.669 
1056.48 0.670 
1056.86 0.671 
1057.21 0.673 

VEL. 

(FPS) 
0.00 
4.13 
6.40 
7.20 
7.81 
8.32 
8.74 
9.12 
9.45 
9.76 

10.04 

SHEAR 

(PSF) 
0.00 
0.49 
1.08 
1.34 
1.57 
1.76 
1.93 
2.09 
2.24 
2.37 
2.50 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 40.00 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 

COORD. NO. (FT) (FT) 
1 0.00 1058.00 
2 550.00 1057.00 
3 1100.00 1056.00 
4 11 50.00 1055.00 
5 1230.00 1056.00 
6 1350.00 1057.00 
7 1500.00 1058.00 



COMPUTATION DATA SHEET 

Subject 1Ua~- 'TMKS Prepared by J-+E Date E-12-Sb 



? .. 
TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE WPUTATION 

a Channel Bottam Slope (feet per fmt) , .001 
Manning's Roughness Coefficient (n-value) .04 
Channel Side Slope - Left Side (horizontal/vertical) 23 
Channel Side Slope - Right Side (horizontal/vertical) 16 
Channel Bottom Width (feet) 5 

*** RESULTS '** 
Depth Flow Rate Velocity Frwde Velocity Energy Flow Area Top Width & 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 3.9 0.53 0.169 0.00 0.50 7.38 24.50 3f.5 
1.00 19.5 0.79 0.188 0.01 1.01 24.50 44.00 3x0' w 

9. 
1.30 36.8 0.93 0.195 0.01 1.31 39.45 55.70 32.3 3 2  

<Enten: Repeat. <R>eport, <S>creen Graph, <P>rint Graph, or <Esc>: End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE WPUTATION 

Channel Bottom Slope (feet per foot) .001 
Manning's Roughness Coefficient (n-value) .04 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slope - Right Side (harizontal/vertical) 16 
Channel Battom Width (feet) 50 

"** RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flo~ Area Top Width E s  
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 18.9 0.70 0.181 0.01 0.51 27.00 58.00 326 % 
1.00 61.9 1.07 0.201 0.02 1.02 58.00 66.00 33.5 % 
1.50 125.5 1.35 0.212 0.03 1.53 93.00 74.00 /6 t 

Enter Depth of Flow, or Press the <Esc> Key to End 



COMPUTATION DATA SHEET 

subject W H L k  TA-ALU L\- AAm3 Prepared by rsc  ate=- - 9 /  

Form 9n9 
- ~ ~ ~~~ . - .- 



. - -  
TRAPEZOIDAL CHANNEL ANALYS'IS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-value)  
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RFSIII  T S  *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F 

( f t )  (c fs)  ( fps)  Number Head(f t )  Head( f t )  
1.40 292.4 2.78 0.577 0.12 1.52 

low Area 
(sq f t )  
105.00 

Top Width 
( f t )  

145.00 

Enter  Depth o f  Flow, o r  Press t h e  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0067 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  300 

*** RFSIII  T S  *** . , - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width s g  Q .  

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq ft) ( f t )  
- 

2.00 3793.1 4.74 0.661 0.35 2.35 800.00 5 0 0 . 0 0 / / 1 ~  -*% 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANA~YSIS - 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-value) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F 
( ft (cfs) ( f ps )  Number Head(f t )  Head(f t )  
2.00 3183.2 6.37 1.003 0.63 2.63 

.0167 

.035 
100 
50 
100 

low Area 
(sq f t )  
500.00 

Top Width 
( f t )  

400.00 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0167 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  50 
Channel Bottom Width ( f e e t )  250 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width &. 2%- 

( ft (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  ( f t )  
0.70 823.2 3.89 0.887 0.23 0.93 211.75 355.00 1) 10-7 @ 

Enter Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0167 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Sloae - L e f t  Side I h o r i z o n t a l / v e r t i c a l )  100 
Channel Side s lope - R igh t  ~ide'(horizonta\/verticai) 0 
Channel Bottom Width ( f e e t )  500 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (cfs) ( f p s )  Number Head( f t )  Head(f t )  (sq f t )  ( f t )  



Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .0167 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  1000 

*** RFSIII T *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E L  9. 

( f t )  (cfs) ( f p s )  Number Head( f t )  Head( f t )  (sq  f t )  
2.00 18061.0 8.21 1.068 1.05 

(ft) 
3.05 2200.00 1200.00 0'9 lbS'2cj 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

Subiect ~ 1 4 ~ x 5  T A ~ K ~  /AGU ~fx .4  Abms Prepared by r5= ~ a t e & Z l k . - ~ /  

C 



C P Z Y B  TO r p z b z  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  

- 

.0111 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  

*** RFSIII TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width F A  9 

( f t )  (c fs)  ( fps)  Number Head( f t )  Head( f t )  (sq f t )  
1.00 682.7 3.41 0.737 0.18 

( f t )  
1.18 200.00 300.00 /& e 3  

<Enter>: Repeat, <R>eport, < S c r e e n  Graph, t P > r i n t  Graph, o r  < E x > :  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0111 
@ Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 

Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  300 

*** RESULTS *** . . - . . - . . 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width =- 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
2.00 4882.3 6.10 0.850 0.58 

( f t )  
2.58 800.00 500.00 lo86 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



CP=i%? To c p 2 s z  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0111 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R ight  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  650 

*** RESULTS *** .--- 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width SL 
( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
2.00 9782.9 6.52 0.865 0.66 

( f t )  
2.66 1500.00 850.00 /@@ EaO 

Enter  Depth o f  Flow, o r  Press t h e  < E x >  Key t o  End 



TRAPEZO'IDAL CHANNEL ANALYSI~  
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0025 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel S ide  Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Bottom Width ( f e e t )  10 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width -2. 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.30 7.9 0.66 0.279 0.01 0.31 12.00 

( f t )  
70.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0025 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  80 

*** RFSIII T< *** ..----.- 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E U U  a 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.90 807.2 2.43 0.385 0.09 

( f t )  - 
1.99 332.50 270.00 LOB6 812 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



TRAPEZOIDAL CHANNEL A N A ~ Y S ~ S  
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) 
Channel S ide  Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RFSIII TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F 

( f t )  (c fs)  ( f p s )  Number Head(f t )  Head(f t )  
1.00 573.6 1.91 0.364 0.06 1.06 

.0025 

.035 
100 
0 
250 

low Area 
(sq f t )  
300.00 

Top Width 
( f t )  

350.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0025 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  900 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width & 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.00 1947.6 2.05 0.371 0.07 

( f t )  
1.07 950.00 1000.00 !- 3337 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

Subject W H L E  T A M  / ALUA F w  A bm3 Prepared by TSE. Date " 1 -  91 



0 ~ 4 9  .rr, cq z2-t 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0088 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  80 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( ft ) (c fs)  ( f p s )  Number Head( f t )  Head(f t )  (sq f t )  
0.80 66.5 2.25 0.605 0.08 0.88 29.60 

( f t )  
69.00 l o 6 6  66 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0088 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  80 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width &W- Q, 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  (sq ft) ( f t ) -  
- 

1.00 415.2 3.19 0.662 0.16 1.16 130.00 180.00 to67 4 B /  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .0088 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  300 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width && 

( f t )  (cfs) ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  ( f t )  
1.00 1273.1 3.64 0.685 0.21 1.21 350.00 400.00 WB 1751/ 

Enter Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



Cf'z~4 To " f ~ s  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0044 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel S ide  Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide  Slope - R igh t  S ide  ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude v e l o c i t y  Energy Flow Area Top Width 4. 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq f t )  ( f t )  
- 

0.40 72.4 1.29 0.409 0.03 0.43 56.00 180.00 Io6r.Z 72 

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0044 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) 0 
Channel Bottom Width ( f e e t )  250 

A* RESULTS *** 
Deoth Flow Rate V e l o c i t v  Froude V e l o c i t v  Enerav Flow Area 

( k t )  (c fs)  ( f p s j  Number ~ e a d ( f t j  ~ e a d ( % )  (sq f t )  
0.80 515.8 2.22 0.467 0.08 0.88 232.00 

Too Width 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



. .  
. . Cp-2~4 TO Cf 2SSf, 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0044 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slooe - R iah t  Side I h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom w id th  ( fGet)  

*** RESULTS *** -~ 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width A 
( ft (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.00 1039.9 2.60 0.486 0.10 

( f t )  
1.10 400.00 450.00 /087 bzB 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0044 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Side S l o ~ e  - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) 0 
Channel Bottom ~ j d t h  ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width f z d -  Q . 

( f t )  (c fs )  ( f ps )  Number Head(f t )  Head( f t )  (sq  f t )  
1.00 2302.6 2.71 0.491 0.11 

( f t )  - - 
1 .ll 850.00 900.00 lo* 3931 

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 



COMPUTATION DATA SHEET 

Subject l4hILTlZ fAk lk5 . /~ r .UA F E d  Abm3 Prepared by fsc Date 2 - 1 -  91 



~~~~ TD CPzbrA 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .0025 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.50 13.3 0.89 0.299 0.01 0.51 15.00 

( f t )  
55.00 lw6 '3 

~~~~ T 3  Cp-A 
Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0025 
@ Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 

Channel S ide  Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  50 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width EM 2 

( f t )  (c fs )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
1 .OO 161.3 1.61 0.348 0.04 

( f t )  
1.04 100.00 150.00 /Q47 )'4 

Enter  Depth o f  Flow, o r  Press t h e  <Esc> Key t o  End 



. Ct0-A w ~ f z & s A  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0025 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel S ide  Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Bottom Width ( f e e t )  350 

*** RFSIII TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width &!%& 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
1.00 783.9 1.96 0.366 0.06 

( f t )  
1.06 400.00 450.00 /We 758 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



CP-A To C % ' u  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .015 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .022 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  ~ r o u d e  V e l o c i t y  Energy Flow Area Top Width=. A 

(c fs )  
( f t )  831.6 

( fps )  Number Head( f t )  Head(f t )  (sq f t )  
1.388 0.75 

( f t )  
1.50 6.93 2.25 120.00 155.00 /0+55 @z 

CPZ"Fe=,A TO e p a  
Enter  Depth o f  Flow, o r  Press t h e  i E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .015 
Manning's Roughness C o e f f i c i e n t  (n-value)  .022 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** . 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 2 

( ft (c fs )  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.50 258.8 5.18 1.290 0.42 0.92 

( f t )  loy6 lall 
50.00 100.00 

1.50 1594.3 10.63 1.529 1.75 3.25 150.00 100.00 1°47 ZgZ6 
2.50 3687.6 14.75 1.644 3.38 5.88 250.00 100.00 /w@ Lk-- 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



a==?? 76 CPZS/ 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .016 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  50 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  20 
Channel Bottom Width ( f e e t )  5 

*** RFSIII TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width &&&! 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  (sq  f t )  
2.00 823.7 5.49 0.951 0.47 

( f t )  
2.47 150.00 145.00 /*- 

C P ~ Z ? ?  72> Lf ZC/ P Enter  Depth o f  Flow, o r  Press t h e  < s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .016 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l  ) 50 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) 0 
Channel Bottom Width ( f e e t )  100 

*** RFSUl T S  *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ad 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  
1.00 591.8 4.73 0.914 0.35 

( f t )  
1.35 ( t85f t l )  150.00 1% 1916 

Enter  Depth o f  Flow, o r  Press ' the < E s o  Key t o  End 



i C P Z ~ A  7 0  c=pa?Fj 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .016 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) 0 
Channel Bottom Width ( f e e t )  120 *** RESULTS *** . . - . . - . . 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width fZ@%k.- 2 
( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.00 766.5 4.51 0.904 0.32 

( f t )  
1.32 170.00 2 2 0 . 0 0 / W 7  7/82 

C$Z* n;l cp.zS" /  
Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .016 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  550 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width w. a 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.00 3051.7 5.09 0.933 0.40 

( f t )  
1.40 600.00 650.00 10% 5239 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



COMPUTATION DATA SHEET 

SubJect W H L k  T A W  /AGL(LI F w  Abms Prepared by ZFSc ~~t~ 2 - / - j 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0031 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width -0. % 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.80 47.7 1.32 0.359 0.03 0.83 36.00 

( f t )  
85.00 lo30 98 

<Enter>: Repeat, <R>eport, <Sc reen  Graph, <P>r in t  Graph, o r  tEscz: End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0031 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  250 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width-> Q 

( f t )  (cfs) ( fps)  Number Head(f t )  Head(f t )  (sq  ft) 
1 .OO 638.7 2.13 0.405 0.07 

( f t )  
1.07 300.00 350.00 10- B 7  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .0031 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel S ide Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  700 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E m -  Q. 

( f t )  
I- 

( f t )  (c fs )  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
1.00 1696.9 2.26 0.412 0.08 1.08 750.00 800.00 /oYO 2389 

Enter  Depth o f  Flow, o r  Press the  < € s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-val  ue) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a  
Channel Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  
0.80 21.6 0.87 0.233 0.01 0.81 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

ow Area 
(sq f t )  

24.80 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0013 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  50 

*** RFSIII TS *** 

Top Width 
( f t )  

57.00 

. . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width r-=LEu- s. 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head( f t )  (sq  f t )  
1.00 116.3 1.16 0.251 0.02 

( f t )  
1.02 100.00 150.00 1039 /% 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0013 (. Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  250 *** RESULTS *** 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width PLW/. % 
( ft (cfs)  (fps) Number Head(f t )  Head(f t )  (sq f t )  
1.00 413.6 1.38 0.262 0.03 

( f t )  
1.03 300.00 350.00 / O W  53-2- 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

jubject WHLTF T A W  / AGUA F m  A b m ~  Prepared by Date 2- 1 - 91 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  a Manning's Roughness C o e f f i c i e n t  (n-value) 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RFSlll TS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width UsU c3 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.20 66.4 1.01 0.402 0.02 0.22 

(ft)- 
66.00 340.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .005 
Manning's Roughness C o e f f i c i e n t  (n-val  ue) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  350 

*** RESULTS *** . . - . . - . . 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width @&$L 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.60 2516.5 3.66 0.555 0.21 

( f t )  
1.81 688.00 510.00 10ZLf 25£32 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .005 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  800 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top width= 
( ft (cfs) ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
1.00 2454.6 2.89 0.524 0.13 

( ft 
1.13 850.00 900.00 lG5 

Enter  Depth of Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .005 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R ight  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  1300 

*** RFCI I ITC *** ,.&.,.,&. - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 6 g y  q. 

( ft ) (c fs)  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
- 

1.00 3954.0 2.93 0.526 0.13 ( f t )  /@A $qq/ 1.13 1350.00 1400.00 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .0024 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slove - L e f t  Side I h o r i z o n t a l / v e r t i c a l )  45 
Channel Side s lope - R igh t  s i d e  ' ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  5 

i** RESULTS *** 
n ~ o t h  Flow Rate V e l o c i t v  Froude V e l o c i t v  Enercrv Flow Area TOP Width su --r - - -  - - ~ ~ 

~~~ 

( f t )  (c fs)  ( f p s j  Number ~ e a d ( f t j  ~ e a d ( ? i )  (sq f t )  
0.20 1.0 0.54 0.260 0.00 0.20 1.90 

( f t )  - 
14.00 fl"9 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .0024 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  80 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width @-EL/. 

( f t )  (cfs) ( f ps )  Number Head( f t )  Head( f t )  ( sq  f t )  
1.67 0.346 0.04 

( f t )  
1 .OO 216.9 1.04 130.00 180.00 TE38 

Enter  Depth o f  Flow, o r  Press t h e  tEsc> Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .0024 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  500 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width m-, 5 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
1.00 1078.3 1.96 0.361 0.06 

( f t )  
1.06 550.00 600.00 /0% 19% 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

subjdct F E ~  Abm3 Prepared by rsE Date 2- 1 ' 

I 

I 
Form 2W 

~ p p ~  . 

I I I 

! 



ef tsz TD CIC 255- 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .015 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  300 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top WidthEUZL.4 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
0.10 33.8 1.11 0.622 0.02 0.12 

( f t )  
30.50 31o.ooloz3.6 39 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-va lue)  
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a  
Channel Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  
0.40 403.1 2.72 0.779 0.12 0.52 

.015 

.035 
0 
100 
350 

ow Area 
(sq f t )  
148.00 

Top Width GLG'V- 
( f t )  - 

390.00 lozcf 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



Cf 2% c/' Z 5 r  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .015 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  650 

*** RESULTS *** - - 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E S U  LiiL 
( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
1.00 3473.2 4.96 0.905 0.38 1.38 700.00 750.00 9kl 

(ft)- 

En te r  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-va lue)  
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F 

( f t )  (c fs )  ( f p s )  Number Head( f t )  Head( f t )  
1.00 4770.7 5.02 0.908 0.39 1.39 

.015 

.035 
0 
100 
900 

1 ow Area 
( sq  f t )  
950.00 

Top Width t!2Uzl/. 
( f t )  - 

l000.00 10% 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



Cpz56 7-0 cPZ7IA 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .03 
Manning's Roughness C o e f f i c i e n t  (n-value) ,035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  400 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  ~ r o u d e  V e l o c i t y  Energy Flow Area Top Width 9. 

( f t )  (c fs)  ( f p s )  Number Head(f t )  Head(f t )  (sq f t )  
0.10 63.6 1.57 0.881 0.04 0.14 

( f t ) -  
40.50 410.00/o~3.6 y 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .03 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  450 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (cfs) ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.40 729.6 3.88 1.104 0.23 0.63 188.00 490.00 LOZY 79y 

( f t )  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



cp 2% 70 Ci?2.7IA. 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .03 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  600 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width % 

( f t )  (c fs)  ( f ps )  Number Head(f t )  Head(f t )  ( s q  f t )  
0.50 1409.6 4.51 1.146 0.32 

( f t )  
0.82 312.50 650.00 / D a y  z?OLf 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



. . q 256 mcp27i%k 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .03 @ Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) 0 
Channel Bottom Width ( f e e t )  900 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width fZUZu. 3. 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
0.50 2104.1 4.55 1.149 0.32 

( f t )  
0.82 462.50 950.00 f~~~ 7.3- 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



COMPUTATION DATA SHEET 

Subject WULTlZ TAfdLS /AGU F w  Abm3 Prepared by r5= Date 2 - 1 - 9 1  

a 

C 



, --'I 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-va lue)  
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RFqIII T< *** ..--"-.- 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area 

( ft (cfs) ( fps) Number Head( f t )  Head( f t )  (sq f t )  
0.40 382.9 1.43 0.404 0.03 0.43 268.00 

Top Width 
( f t )  

690.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .004 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  900 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t) 
0.30 326.7 1.19 0.386 0.02 

( f t )  
0.32 274.50 930.00 lo@-8 ''' 

Enter Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



CPzS7-p cpzsb 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .004 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel S ide  Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0  
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  1150 

*** RESUITS *** . . - - . - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width ,-. q 

( f t )  (cfs) ( fps)  Number Head( f t )  Head(f t )  (sq f t )  
0.20 211.8 0.91 0.361 0.01 

( f t )  
0.21 232.00 1170.00 ti)'? 7 z r  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



Cft5-7 T73 4 2 7 / B  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .003 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide  Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  50 

*** RESULTS *** - - 

Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width @. 
( f t )  (c fs)  ( f ps )  Number Head( f t )  Head( f t )  (sq f t )  
0.50 55.9 1.12 0.341 0.02 0.52 

( f t )  
50.00 150.00 lord1 5-6 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  .003 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel S ide  Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  150 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width a 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head( f t )  ( sq  f t )  ( f t )  
- 

0.90 330.4 1.88 0.388 0.06 0.96 175.50 240.00 1029  386 

Ente r  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



-, 

COMPUTATION DATA SHEET 

subject W H L E  T A W  / AGU F m  Abms Prepared by zsSE Date 2- 1 - 9/  

a 



9. 

1 
CPzsBA TO c r z 7 1 c  

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0014 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0  
Channel S ide  Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  5  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width W1.c 9. 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head(f t )  (sq f t )  
0.60 15.6 0.74 0.230 0.01 0.61 21.00 

( f t )  
6 5 . 0 O b z O  

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0014 
Manning's Roughness C o e f f i c i e n t  (n-value)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l  ) 100 
Channel Bottom Width ( f e e t )  150 

*** RFSIII T *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width QiW. q 

( ft (cfs)  ( f p s )  Number Head(f t )  Head(ft)  (sq ft) ( f t )  
- -  

1.00 273.1 1.37 0.269 0.03 1.03 200.00 250.00 

Enter  Depth o f  Flow, o r  Press t h e  c E s o  Key t o  End 



,I 
1 C P  z5G3.4 rr> cf z 7 , C  

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .0014 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  275 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top width= a 

( f t )  (cfs) ( fps)  Number Head(f t )  Head(f t )  (sq f t )  
1 .OO 468.5 1.44 0.273 0.03 

( f t )  
1.03 325.00 375.00lo't 7r7 

Enter  Depth o f  Flow, o r  Press t h e  cEsc> Key t o  End 



- I, CP- TO r p z z  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  p e r  f o o t )  .01 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  20 

*** RESULTS *** o m  Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top W i d t h  
( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  
0.40 39.4 1.64 0.590 0.04 0.44 

( f t )  
24.00 i o o . o o / o / % r  S7 

Ente r  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .01 
Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel S ide S l o ~ e  - R i q h t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom w i d t h  ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width -.M 5 

( f t )  (c fs)  ( f p s )  Number Head( f t )  Head( f t )  ( sq  f t )  
0.50 147.7 2.36 0.645 0.09 0.59 

( f t )  
62.50 150.00 /oZo 187 

1.50 1146.7 4.37 0.751 0.30 1.80 262.50 250.00 ioz/ 1/66 
2.50 3261.2 5.80 0.806 0.52 3.02 562.50 350.00 IOU. 33m 

Ente r  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



. - 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .0033 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide Slope - R i g h t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  30 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width w-. SL 

( ft (cfs)  ( f p s )  Number Head( f t )  Head( f t )  ( sq  f t )  
0.50 32.8 1.19 0.358 0.02 0.52 27.50 

( f t )  
80.00 33 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  pe r  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  
Channel Bottom Width ( f e e t )  

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy F 

( f t )  (cfs) ( f p s )  Number Head( f t )  Head( f t )  
0.30 34.7 1.01 0.344 0.02 0.32 

.0033 

.035 
100 
0 
100 

low Area 
(sq f t )  

34.50 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

Top Width 
( f t )  

130.00 



. t Cf-A 70 CfZSpl 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0033 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  S ide ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  600 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width - 

( ft (cfs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
0.20 100.6 0.82 0.328 0.01 0.21 122.00 620.00 169 

( f t )  

Enter  Depth o f  Flow, o r  Press t h e  < E x >  Key t o  End 



COMPUTATION DATA SHEET 

Subject I*IHLTE TANK5 / AAUA F E . ~  A om3 Prepared by J-SE Date Z- 1 - 9 /  



. 1 C P  1 70 Wz7V 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CWPUTATION 

Channel bttm Slope ( fee t  per fwt) ,004 
Manning's Roughness Coefficient (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (har izonta l /ver t ica l )  100 
Channel Bottom Width ( fee t )  5 

*** RESULTS **' 
Depth Flow Rate V e l o d t y  Fruude V e l o d t y  Energy Flow Area Top Width FLFI/'_ - c? 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 
0.30 7.3 0.70 0.306 0.01 0.31 10.50 65.00 7 

Enter Depth o f  Flow, o r  Press the  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( fee t  per fwt) .004 
Manning's Roughness Coef f ic ient  (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel b t tm Width ( feet)  60 

"** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Ve lod t y  Energy Flow Area Top Width F L E V .  9- 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.90 162.5 1.72 0.382 0.05 0.95 94.50 150.00 /D@Y /70 

Enter Depth o f  Flow, o r  Press the <Escr Key t o  End 



- *. 
TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CDMPUTATION 

Channel Bottm Slop (feet per fwt) .004 
Manning's Roughness Coefficient (n-value) 0.040 
Channel Side Slope - Left Side (horizontal/vertical) 0 
Channel Side Slop - Right Side (horizontal/vertical) 100 

Channel Bottom Width (feet) 180 
*** RESULTS **' 

Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width ELGV 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
2.00 1697.9 3.03 0.440 0.14 2.14 560.00 380.00 /'@& )%?J 

Enter Depth of Flow, or Press the <kc> Key to End 



C f a l  TD ~ ~ 2 . 7 7  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot) .O1 
Manning's Roughness Coef f ic ient  (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottom Width ( feet)  5 
*** RESULTS *** 

Depth Flow Rate Veloc i ty  Froude V e l o d t y  Energy Flow Area Top Width 5 
(ft) (c fs )  (fps) Number Head(ft) Head(ft) (sq f t) (ft) 

0.90 100.9 2.24 0.574 0.08 0.98 45.00 95.00 luwtLO 10 I 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot)  .01 

Manning's Roughness Coef f ic ient  (n-value) 0.040 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 

Channel Bottom Width ( feet)  120 

*** RESULTS "* 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width E&E.J. 
(ft) (c fs )  (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 

-- 
2.00 2012.8 4.57 0.687 0.32 2.32 440.00 320.00 /o@& 2/19 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



D COMPUTATION DATA SHEET 

a 
Subject W M L E  ~ A ~ . / A G u  F w  Abma Prepared by rsz Date a / - 9 /  

a 



C p  70 C P Z 7 7  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE WPUTATION 

Channel B o t t m  Slope ( f ee t  per foot) .01 
Manning's Roughness Coeff icient (n-value) 0.040 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor i ron ta l /ver t i ca l )  100 
Channel Bottan Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  Froude Veloc i ty  Energy Flow Area Top Width a- 
(ft) (cfs)  ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 
1.50 373.5 3.11 0.623 0.15 1.65 120.00 155.00 

3'7y 

Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foo t )  .01 
Manning's Roughness Coef f i c ien t  (n-value) 0.040 

Channel Side Slope - Left Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel B o t t m  Width ( fee t )  350 

*** RESULTS **' 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width f&f&- 9- 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
2.00 4631.6 5.15 0.709 0.41 2 .4  900.00 550.00 /ao SZ'' 

Enter Depth o f  Flaw, o r  Press the  < € s o  Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMPUTATION 

Channel Bottom Slope (feet per foo t )  .008 

a Manning's Roughness Coef f ic ient  (n-value) 0.040 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feat)  5 

*** RESULTS '** 
Depth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Tap Width BCEL( - cb 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.25 4.0 0.92 0.422 0.01 0.26 4.38 30.00 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottan Slope ( fee t  per foot) .008 

Manning's Roughness Coef f ic ient  (n-value) 0.040 

Channel Side Slope - Lef t  Side (horizonta7/vert ical) 0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottan Width ( fee t )  100 

*** RESULTS *** 
Depth Flow Rate Velocity Fmude Veloci ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq f t )  (ft) 

1.50 640.4 4.27 0.614 0.28 1.78 150.00 100.00 

Enter Depth of Flow, o r  Press t he  cEsc> Key t o  End 



. .. . CP 2-62 TO c..PZ7@ 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f ee t  per foot)  .008 
Manning's Roughness Coef f i c ien t  (n-value) 0.040 

Channel Slde Slope - Lef t  Side (hor lzonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel B o t t m  Width (feet) 100 

*'* RESULTS **" 
Oepth Flow Rate Veloc i ty  Froude Velocity Energy Flow Area Top Width - C? 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
2.00 1027.7 5.14 0.640 0.41 2.41 200.00 100.00 /oQ0 /67Z 

Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 



C f z h ~  C P Z c 3  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope (feet per foot)  .0044 
Manning's Roughness Coef f i c ien t  (n-value) 0.040 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottcm Width (feet) 5 

'** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude V e l d t y  Energy Flow Area Top Width 6 

( f t )  (cfs) (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
0.30 7.7 0.73 0.320 0.01 0.31 10.50 65.00 I@~.'' 

Enter Depth o f  Flow, o r  Press the  cEso  Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CWPUTATION 

Channel Bottom Slope ( fee t  per foo t )  ,0044 
Manning's Roughness Coeff i c i e n t  (n-value) 0.040 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izon ta l /ver t~ca l )  0 
Channel B o t t m  Width (feet) 120 

*** RESULTS "* 
Oepth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width S C E 2 / .  - a' 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

1.60 858.7 2.68 0.442 0.11 1.71 320.00 280.00 /hS& g&7 

Enter Depth of Flow, o r  Press the  <Escr Key to End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CWPUTATION 

Channel B o t t m  Slope ( fee t  per foot)  .0044 
Manning's Roughness Coeff icient (n-value) 0.040 
Channel Side S l o p  - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottan Width ( fee t )  600 

*** RESULTS *** 
Depth Flow Rate Ve lcc i ty  Fruude Velocity Energy Flow Area Top Width E* w G'. - 
(ft) (cfs)  (fps) Number ~ e a d ( f t j  Head(ft) (sq f t )  (ft) ,24u ya&q 
2.00 5001.6 3.57 0.476 0.20 2.20 1400.00 800.00 

Enter Depth of F l w ,  o r  Press the  <Esc> Key t o  End 



COMPUTATION DATA SHEET 

Subject W H z k  TAIUW/AGUA FfLa A O M f  Prepared by rsc Date 2- 1 - 9 /  



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMPUTATION 

Channel bttm Slope (feet per foot) .033 
Manning's Roughness Coef f i c ien t  (n-value) 0.040 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  36 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  50 
Channel Bottom Width ( feet)  20 

*'* RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy F l w  Area Top Width ECEJ 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
1.40 652.7 5.81 1.146 0.52 1.92 112.28 140.40 /05/-~/ 6 93 

Enter Depth of Flow, o r  Press the <Eso Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE RMPUTATION 

a Channel b t t a m  Slope ( f ee t  per f oo t )  .033 

Manning's Roughness Coef f ic ient  (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  75 
Channel Bottcm Width (feet) 200 

*"' RESULTS *** 
Depth Flow Rate Ve lcc i ty  Froude Velacity Energy F l w  Area Top Width FZLGV. Q, 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) - 
0.60 600.1 4.49 1.073 0.31 0.91 133.50 245.00 / O F 2  1753 

Enter Depth o f  F l w ,  o r  Press the  <Esc> Key t o  End 



- '  1 ' C P S 3  70 CP7?@ 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE CCMPUTATION 

a Channel Bottom Slope ( f ee t  per foot)  .033 
Manning's Roughness Coef f i c ien t  (n-value) 0.040 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottan Width ( feet)  250 

n** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Velac i ty  Energy Flow Area Top Width GLe-fl. - a>. 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) 
0.40 376.9 3.49 1.008 0.19 0.59 108.00 290.00 

Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottan Slope ( f ee t  per foot) .033 

Manning's Roughness Coef f ic ient  (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izon ta l /ver t i ca l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 

Channel Bottom Width ( feet)  1050 
*** RESULTS *** 

Depth Flow Rate Veloc i ty  Froude V e l o d t y  Energy Flow Area Top Width E M  & 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
1.60 15933.3 8.81 1.270 1.21 2.81 1808.00 1210.00 !gf;Lt' ITS3 

Enter Depth of Flow, o r  Press the  <Esc> Key t o  End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMPUTATION 

a Channel B a t t m  Slope (feet per foot) .022 
Manning's Roughness Coefficient (n-value) 0.040 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  90 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel B o t t m  Width (feet) 5 

*** RESULTS **f 
Depth Flow Rate Velocity Froude Velocity Energy F l w  Area Top Width 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.90 268.5 3.30 0.854 0.17 1.07 81.45 176.00 /05'-q s 9  

Enter Depth of Flow, o r  Press the  <Ex> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CMlPUTATION 

a Channel Bottom Slope ( fee t  per foot)  .022 
Manning's Roughness Coeff icient (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Right Side (hor izanta l /ver t ica l )  0 
Channel B o t t m  Width (feet) 220 

**' RESULTS *** 
Depth Flow Rate Velocity Froude Velocity Energy Flow Area Top Width E&L/. 0. -- 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.60 544.4 3.63 0.874 0.20 0.80 150.00 280.00 $13 

Enter Depth of Flow, o r  Press the <Esc> Key to End 



TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CCMPUTATION 

Channel Bottom Slope ( fee t  per foot)  ,022 
Manning's Roughness Coeff icient (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 
Channel Side Slope - Rtght Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( feet)  350 

*** RESULTS *** 
Depth Flow Rate V e l a d t y  Froude Velocity Energy Flow Area Top Width FLGV: 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
2.00 6869.8 7.63 1.052 0.90 2.90 900.00 550.00 

/H+f-O 7d3 

Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 



COMPUTATION DATA SHEET 

subject W H L R  T A W  /AM AbmJ Prepared by rsE Date-?/ 



i . , , .  ..I CP - Z u  P cr' a7 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( fee t  per fwt) .0031 

Manning's Roughness Ccef f i c ien t  (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  60 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feet)  10 

*** RESULTS *** 
Depth Flow Rate V e l o d t y  Froude V e l d t y  Energy Flow Area Top Width 
(ft) (cfs) ( fps)  Number Head(ft) Head(ft) (sq ft) (ft) 

1.20 193.3 1.52 0.337 0.04 1.24 127.20 202.00 b25m 173 

Enter Depth of Flow, o r  Press the <Escr Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottom Slope ( f ee t  per fwt) .0031 
Manning's Roughness Coef f i c ien t  (n-value) 0.040 

Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  60 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width (feet) 580 

+** RESULTS *** 
Depth Flow Rate Ve loc i ty  Froude Veloc i ty  Energy Flow Area Top Width & 

( f t )  (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.50 381.1 1.28 0.323 0.03 0.53 297.50 610.00 5'74 

Enter Depth of Flow, o r  Press the <Esc> Key t o  End 





TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottam Slope (feet per foot)  ,001 4 

Manning's Roughness Coef f i c ien t  (n-value) 0.040 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  2 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  2 
Channel Bottom Width (feet) 10 

*** RESULTS *** 
Depth Flow Rate Ve loc i ty  Froude V e l o d t y  Energy Flow Area Top Width 

( f t )  (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0 

1.70 37.6 1.65 0.250 0.04 1.74 22.78 16.80 @-ST 3 0  

Enter Depth o f  Flow, o r  Press the  <Eso Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

a Channel Bottan Slope ( fee t  per fwt) .0014 
Manning's Roughness Coef f i c ien t  (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  2 
Channel Bottan Width ( feet)  80 

*** RESULTS *** 
Depth Flow Rate Velac i ty  Froude Velocity Energy Flaw Area Top Width a 
(ft) (cfs)  (fps) Number Head(ft) Head(ft) (sq ft) ( f t )  
0.50 34.9 0.87 0.217 0.01 0.51 40.25 81.00 /O 26 73 

Enter Depth o f  Flow, o r  Press the  <Eso Key t o  End 



- .  .. 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COYPUTATION * Channel Bottom Slope ( fee t  per foot) .0014 
Manning's Roughness Coef f i c ien t  (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel Bottom Width ( feet)  90 

**" RESULTS *'* 
Depth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Top Width 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

0.90 129.5 1.07 0.229 0.02 0.92 121.50 180.00 /~2&?Ia4) 203 

Enter k p t h  o f  Flow, o r  Press t he  <Esc> Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COYPUTATION 

Channel Bottom Slope ( f ee t  per fwt) .0014 

Manning's Roughness Coef f i c ien t  (n-value) 0.040 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  100 
Channel B o t t m  Width ( feet)  500 

"* RESULTS *** 
Oepth Flow Rate Veloc i ty  Fmude Veloci ty  Energy Flow Area Top Width E&g 

( f t )  (c fs)  (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
s 

1.10 848.1 1.39 0.245 0.03 1.13 610.50 610.00 Iw/ 

Enter Depth o f  Flow, o r  Press the  <Esc> Key t o  End 



COMPUTATION DATA SHEET 

subiect W H L ~  TAAWLLALL(~ F I C ~  Abms Prepared by r5= Date Z-L ' " 



- 
CPz6-7  TO cPZ&y 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

a Channel Bottom Slope ( fee t  per foot) ,0025 

Manning 's Roughness Coef f ic ient  (n-value) 0.040 
Channel Side Slope - Lef t  Side (har izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  36 
Channel Bottom Width (feet) 10 

*** RESULTS *** 
Depth Flow Rate Velocity Froude V e l d t y  Energy Flow Area Top Width &&,!. Q - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
0.30 5.4 0.59 0.246 0.01 0.31 9.12 50.80 /offfj/ 5=7' 

Enter Depth o f  Flow, o r  Press t he  <Escr Key to End 

TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 

Channel Bottcm Slope ( fee t  per fwt) .0025 
Manning's Roughness Coef f ic ient  (n-value) 0.040 

Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  0 
Channel Side Slope - Right Side (hor izonta l /ver t ica l )  36 
Channel Bottom Width ( feet)  180 

*** RESULTS *** 
Depth Flow Rate Velocity Froude Veloc i ty  Enemy Flow Area Top Width fit&.$ - 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
1.10 407.1 1.85 0.326 0.05 1.15 219.78 219.60 l o lb  YiZ 

Enter Depth of Flow, o r  Press t he  <Esc> Key t o  End 



- 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE CWPUTATION * Channel Bottom Slope (feet per foot)  .a025 

Manning's Roughness Coef f i c ien t  (n-value) 0.040 
Channel Side Slope - Lef t  Side (hor izonta l /ver t ica l )  0 

Channel Side Slope - Right Side (ho r i r on ta l / ve r t~ca l )  100 

Channel Bottan Width (feet) 220 
*** RESULTS *** 

Depth Flaw Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width GGv 
(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

4 
2.00 1569.2 2.45 0.350 0.09 2.09 640.00 420.00 N e t  

Enter Depth o f  Flow. o r  Press the  < k c >  Key t o  End 



TRAPEZOIOAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( fee t  per foot)  ,0031 

t4anning.s Roughness Coef f ic ient  (n-value) 0.040 
Channel Side Slope - L e f t  Side (hor izonta l /ver t ica l )  100 

Channel Side Slope - Right Side (hor izonta l /ver t ica l )  0 
Channel Bottom Width ( feet)  5 

*** RESULTS *** 
Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 
% 

1.10 93.7 1.42 0.330 0.03 1.13 66.00 115.00 /0/6 9.-f 

Enter Depth of Flow, o r  Press the  <Escr Key t o  E d  

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel B o t t m  Slope ( fee t  per fwt) .0031 

Manning 's Roughness Coef f ic ient  (n-value) 0.040 

Channel Side 1 - e f t  Side (h r i zon ta l / ve r t i ca l )  100 
Channel Side S l o p  - Right Side (hor izanta l /ver t ica l )  0 

Channel Bottom Width ( feet)  150 
*** RESULTS **' 

Depth Flow Rate Veloc i ty  Froude Veloc i ty  Energy Flow Area Top Width 

(ft) (cfs) (fps) Number Head(ft) Head(ft) (sq ft) (ft) 

2.00 1306.8 2.61 0.385 0.11 2.11 500.00 350.00 10 1% ly0) 

Enter Depth of Flow, o r  Press the  <Eso Key t o  End 



COMPUTATION DATA SHEET 

subled W C I L k  TA%< /A&U F e a  A b m j  Prepared by rsE Date z- - 



D COMPUTATION DATA SHEET 

subject WaLX T A W  /A&U FFXA Abms Prepared by iSE Date 2- ' 

a 



COMPUTATION DATA SHEET 

e 
subject W H L k  T A M S  ./- Abmf Prepared by rSE Date 2' 1 ' 9 /  



D COMPUTATION DATA SHEET 

a 
Subjed WHLTE TAW /A&LIA FW ~ b m a  Prepared by sSz Date 2- 1 - 91 



COMPUTATION DATA SHEET 

Subject W H L k  TAkW-5 / ALUA F e d  Abmj  Prepared by Is= Date 2' ' 





COMPUTATION DATA SHEET 

Subject uk-t-!~ /&UA FkTjQ AQm5 Prepared by* Date 7- zG - 9 ~  





COMPUTATION DATA SHEET 

subject WHLTE; TANKS ./AGUA F- A Om3 Prepared by rsE I 3 a t e L 9 /  

Form 209 
~ ~~ 



COMPUTATION DATA SHEET 

subject W C l L k  TANKS /AGU F&- Abms Prepared by sE Date 2- I - 91 



D COMPUTATION DATA SHEET 

subject WHL'IE TAW ./&AM FRS;A Abma Prepared by rSE o a t e & l ~ k . - ~ /  



COMPUTATION DATA SHEET 

Subject WHLTE; TANILS/A&UA F- Abm3 Prepared by Date Z - / B  ' 9 /  

a 

Form 209 



COMPUTATION DATA SHEET 

subject WHLTE T A m  ./.&a F & H  Abms Prepared by rsE Date & / -  91 



D COMPUTATION DATA SHEET 

m 
subject WC(LTE T A W . / ~ U A  I=- AOma Prepared by rSE Date z / -  91 



COMPUTATION DATA SHEET 

subject WHLTE TANKS / A ~ U  I s E d  A bmf Prepared by TsE Date Z / - 9 /  

ye-... ,."A 
- -~ 



D COMPUTATION DATA SHEET 

subject 1L)e(LkfA=./~&U.4 I=- AOW3 Prepared by rsE Date z - Z L  91 



COMPUTATION DATA SHEET 

I > ~ S  Prepared by Tsc Date 2-22- 91 Subject W k i L E  TANK~/AGM A 



COMPUTATION DATA SHEET 

subject W H L .  TANY'/ AAUA FfLa AQm3 Prepared by rsc Date 2- I - 



D COMPUTATION DATA SHEET 

• &\~\~/l I"c D 3 
Prepared by rSE Date 1 -31 - 91 



COMPUTATION DATA SHEET 

Subject w e ( X s  T A m  / A & U  F- AOW3 Prepared by rsE Date 2- Zz- 91 



COMPUTATION DATA SHEET 

Subject Prepared by rSE Date 2-zt ?/ 



D COMPUTATION DATA SHEET 

& $ p n v l  bC r-A D 3 
subject WCILm T A ~ K S L ~ U A  FRrA AbmJ Prepared by rSE Date ) -31 - 91 



COMPUTATION DATA SHEET 



CIRCULAR CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

February 18, 1991 

PROGRAM INPUT DATA: 
DESCRIPTION VALUE 
------ ~ ----- ~ 

Channel B o t h  Slope ( fee t  per fmt) .................... 0.0013 
Manning's Roughness Coef f i c ien t  (n-value). .............. 0.0120 
Channel Diameter (feet).  ................................ 8.00 

=il=lll===i=S=i======I===========I.= 

PROGRAM RESULTS: 
Depth Flow Rate Velocity Fmude Veloci ty  Energy F la r  Area Top Width 
(ft) ( c f s l  ( ~ D s )  Number Head(ft) Headcft) (sq ft) (ft) 

=I====IISE===IIIII=EEEII====I.=================~=====~===~================ 
CIRCULAR CHANNEL ANALYSIS COMPUTER PROGRAM. Version 1.2 (c) 1986 
Dodson & Associates. Inc., 7015 W. T iduel l .  #107, Houston. TX 77092 
(713) 895-8322. A canplete program manual i s  avai lable. 



COMPUTATION DATA SHEET 

Prepared by zsc Date 2% 12- 91 



CPWbA fo C P 3 V 6 B  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  pe r  f o o t )  .0047 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel S ide Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel S ide Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  300 

$** RESULTS *** 
Deoth Flow Rate V e l o c i t v  Froude V e l o c i t v  Energy Flow Area Top Width a 6 

( k t )  (c fs)  ( f p s j  Number H e a d ( f t j  Head(??.) (sq f t )  ( f t )  
0.70 529.5 2.04 0.470 0.06 0.76 259.00 440.00 9 6 5 -  c% 

Enter  Depth o f  Flow, o r  Press t h e  <Esc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION @ Channel Bottom Slope ( f e e t  pe r  f o o t )  .0047 

Manning's Roughness C o e f f i c i e n t  (n-va lue)  .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  600 

*** RESULTS *** . . - . . - . . 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width Q,, 

( ft ( f p s )  Number Head( f t )  Head( f t )  (sq f t )  ( f t )  
- 

(cfs) 
0.50 557.9 1.79 0.454 0.05 0.55 312.50 650.00 9lb B80 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  
Manning's Roughness C o e f f i c i e n t  (n-val  ue) 
channel Side S l o ~ e  - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side s lope - R igh t  ~ide'(horizontal/verticai) 100 
Channel Bottom Width ( f e e t )  900 

*** RFSULTS *** . . - - - - . - 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width E@J L 
(ft) (cfs)  ( f ps )  Number Head(f t )  Head(f t )  (sq f t )  
1.00 2670.4 2.81 0.508 0.12 

(ft)- 
1.12 950.00 1000.00 917 3755 

Enter  Depth o f  Flow, o r  Press t h e  cEsc> Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  p e r  f o o t )  .0047 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Bottom Width ( f e e t )  1200 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width - 9. 

( f t )  (cfs) ( f p s )  Number Head(f t )  Head(ft)  (sq f t )  
1.00 3542.7 2.83 0.509 0.12 

( f t )  
1.12 1250.00 1300.00 9% 730/ 

Enter  Depth o f  Flow, o r  Press t h e  < E s o  Key t o  End 



C f 3 ~ 6 4  r o  c p w 7  
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0033 
Manning's Roughness C o e f f i c i e n t  (n-value) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width ( f e e t )  100 

*** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width 

( f t )  (c fs)  ( f p s )  Number Head(f t )  Head(ft)  (sq f t )  
84.8 1.36 0.371 0.03 0.53 

( f t )  
0.50 62.50 150.00 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 

TRAPEZOIDAL CHANNEL ANALYSIS 
RATING CURVE COMPUTATION 

Channel Bottom Slope ( f e e t  per  f o o t )  .0033 
Manning's Roughness C o e f f i c i e n t  (n -va l  ue) .035 
Channel Side Slope - L e f t  Side ( h o r i z o n t a l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i  ca l  ) 0 
Channel Bottom Width ( f e e t )  250 

*** RESULTS *** . . - . . - . . 
Depth Flow Rate V e l o c i t y  Froude V e l o c i t y  Energy Flow Area Top Width e. 

( f t )  (c fs)  ( f ps )  Number Head( f t )  Head(f t )  (sq f t )  
1 .OO 659.0 2.20 0.418 0.07 

( f t )  
1.07 300.00 3 5 0 . 0 0 9 1 7  'iusy 

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



- - , 
TRAPEZOIDAL CHANNEL ANALYSIS 

RATING CURVE COMPUTATION 
Channel Bottom Slope ( f e e t  per  f o o t )  .0033 
Mannina's Rou~hness C o e f f i c i e n t  In -va lue)  .035 
~ h a n n e i  Side Slope - L e f t  Side ( h o r i z o n t ~ l / v e r t i c a l )  100 
Channel Side Slope - R igh t  Side ( h o r i z o n t a l / v e r t i c a l )  0 
Channel Bottom Width [ f e e t )  450 

;** RESULTS *** 
Depth Flow Rate V e l o c i t y  Froude V e l o ~  

Enter  Depth o f  Flow, o r  Press t h e  t E s o  Key t o  End 



COMPUTATION DATA SHEET 

Prepared by rsE Date 7-zt- 91 



COMPUTATION DATA SHEET 

Subject WC~LTE TA- /AAU F E ~  A O ~ J  Prepared by zSc Date 1-31 - 91 



& \ P \ V * V r n  3 D COMPUTATION DATA SHEET 

1°C 

D 

Subject I*)HLTE /&M F t . d  Abms Prepared by rSE Date / - 3/- 91 

Form OnQ 



COMPUTATION DATA SHEET 

subject WHLTlZ T A N W  ./AAUA F E d  Abm3 Prepared by rSE Date 1-31- 91 



roup I"c 

COMPUTATION DATA SHEET 

Subject WflXTZ T A W  / AGUA F- A bm3 Prepared by rsc Elate 1 -3) - 91 



TRRPEZOIDRL CHRNNEL RNRLYSIS 
NURMRL DEPTH COMPUTRTIUN 

F l o w  Rate ( c u b i c  feet pet- s e c c n n d )  
C h a r t r ~ e l  Rot tors i  S l o p e  (feet pet- f u o t )  
Marwii r~g ' s R o u g l . ~ n e s s  C u e f  f i c i e n t  ( n - v a l ~ ~ e )  
C;hannel S i d e  S l o p e  - L e f t  S i d e  ( h o t - i z u n t a l / v e t - t  i c a l )  
C h a n r i e l  S i d e  S l o p e  --. R i q h t  S ide  ( h o t - i z o n t a l  / v e r t  i ca l )  
C h a r t r ~ e l  Rottorn W i d t h  ( feet )  

**.* RESULTS *+* 
NORMRL DEPTH (FEET)  
F l o w  V e l o c i t y  ( feet  pet- s e c o n d )  
Ft-octde Nl.lr~ibet-. 
V e l o c i t y  H e a d  ( fee t )  
E n e r g y  H e a d  (feet ) 
C t - o s s - - S e c t  i o n a l  Rt-ea of F l o w  ( s q u a r e  f e e t  ) 
T o p  W i d t h  o f  F l o w  ( f ee t )  

( E n t e r - )  : R e p e a t ,  ( R )  e p o t - t ,  or- { E s c )  : ~=,d 

TRRPEZOIDRL CHRNNEL RNRLYSIS 
NURMRL DE1:'Tl-i CUMPUTKTIUN 

F l o w  Rate ( c u b i c  feet pet-  s e c o n d )  
C h a n n e l  Hot tor11 S l o p e  t feet per .  f~ tgo t  ) 
M a n r t i n g ' s  R n u g h n e s s  C o e f  ficierst ( n - - v a l u e )  
C h a n n e l  S i d e  S l n p e  - L e f t  S i d e  ( h n r i  z o n t a l  / v e v t  ical  
C h a r i n e l  S i d e  S l o p e  -- R i g h t  S i c l e  ( h o t - i z o n t a % / v e ~ r r t i i c a l )  
C h a n n e l  B o t t o m  W i d t h  ( f e e t )  

*** RESULTS **x 
NORMRL DEPTH (FEET) 
F l o w  V e l o c i t y  (feet pet-  s e c o r ~ c l )  
F t - n u d e  N u m b e r  
V e l o c i t y  H e a d  ( feet)  
Enei-g y  H e a d  (feet ) 
C r o s s - S e c t  i o n a l  R r e a  of F l o w  ( s q u a p - e  f ee t )  
T o p  W i d t h  of F l o w  ( feet)  

80 
. C1067 
.03 
2 
'> 
L 

6 

I.. 80 
4.65 
0.717 
(I). 34 
2.13 

17.22 
13. 1.8 

< E n t e r >  : R e p e a - t  , ( R >  e p o t - t ,  o r  { E s c )  : E r ~ d  



. . 
TRRPEZOIDt?L CHRNNEL RhlRLYSIS 

NORMAL DEPTH COMPUTRTTON 
F l o w  Rate ( c u b i c  feet p e r  s e c o n d )  
C:hannel B o t t o m  S l o p e  (feet per- fc~ot  f 
Martrtirtg ' s R o u g h n e s s  C o e f f i c i e n t  ( n - v a l  lue) 

C h a n n e l  S i d e  S l o p e  - L e f t  S i d e  I h o r i z a n t a l / v e r t i c a l )  
Chanr i e l  S i d e  S l o p e  - R i g h t  S i d e  ( h c w i z o n t a l / v e r - t  i ca l )  
C h a n n e l  B o t t n m  W i d t h  f f ee t )  

*** RESULTS *** 
NDRMRL DEPTH (FEET) 
F l o w  V e l o c i t y  ( feet p e r  secc<r td)  
F r n u d e  Number 
V e l o c i t y  Head ( f e e t )  
E n e v g y  Head ( f e e t )  
C r o s s - S e c t  i o n a l  Rrea of F low ( s q u a r e  feet ) 
T o p  W i d t h  o f  F l o w  (feet) 

( E n t e r )  : R e p e a t ,  (R)  e p o r t  or (Ec,c) : Ergd 

TRRPEZOIDRL CHRWNEL R N R L - Y S I S  
NORMRL DEPTH COMPUTATION 

F l o w  Rate ( c u b i c  feet per- s e c o n d )  
C h a n n e l  Bctttorn S l o p e  (feet p e r  f o u t  ) 
Manrting ' s Rot.!ghrtess C a e f  fic2iertt ( n - v a l  i.te) 

Chaririel  S i d e  S l a p e  - L e f t  S i d e  ( h o l - i z o n t a l / v e r t  i c a l )  
C h a n n e l  S i d e  S l o p e  - R i g h t  S i d e  (hovizor t ta l /vev- t ica l . )  
C h a r ~ n e l  Hottom W i d t h  ( f e e t  

+K* RESULTS *I* 

NORMRL DEPTH (FEET) 
F l o w  V e l o c i t y  (feet p e r  r3ecorrd) 
F r o u d e  Number 
V e l a c i t y  Head ( f e e t )  
E n e r g y  Head (feet ) 
C r o s s - S e c t i o n a l  R r e a  of F l o w  i s q u a r e  fee t )  
Top  W i d t h  u f  F l a w  (feet)  

( E n t e r )  : R e p e a t ,  ( R )  e p o r t ,  or- ( E s c )  : End 



COMPUTATION DATA SHEET 

Prepared by rSE Date /-a- 91 





COMPUTATION DATA SHEET 

a 
Subject WHLTE TAN= /ALU FftsA Abnqa Prepared by SSc Date - - 91 



DYSART ROAD 

Loca t i on  

45' N. o f  Camelback Rd. 
c ross ing  Dysar t  Rd. 

165' S. o f  Camel back Rd. 
c ross ing  Dysar t  Rd. 

2632' S. o f  Thomas Rd. t o  2573' S. o f  
Thomas - E. s i d e  

82' S. o f  Thomas Rd. t o  40' S. o f  
Thomas Rd. - E. s i d e  

2031' N. o f  Thomas Rd. t o  2130' N. o f  
Thomas Rd. - W. s i d e  

42' S. o f  I n d i a n  School Rd. t o  40' 
N. o f  I n d i a n  School Rd. - E. s i d e  

Van Buren N. t o  1-10 Basin 

D e s c r i ~ t i o n  

2 - 4 3 " ~ 2 7 "  CMPA 

48" RCP 

30" CMP 

30" CMP 

30" CMP 

30" CMP 

48" SD 



a EL MIRAGE 

Location D e s c r i ~ t i o n  

1200' N. o f  Buckeye Canal 36" RGRCP 

2544' N. o f  Buckeye Canal 30" RGRCP 

1273' N. o f  Broadway 36" RGRCP 

1368' S. o f  Lower Buckeye R d .  - E.  side 30" RGRCP 

850' S. o f  McDowell R d .  30" RCP 



a GRAND AVENUE 

Locat ion 

.25 m i l e s  SE o f  Dysart  Rd. 



INDIAN SCHOOL ROAD REALIGNMENT 

Location 

L i t c h f i e l d  Rd. 1' t o  621' East 

621' E. t o  2340' E. 

2340' E. t o  Dysart Rd. 

160' W .  o f  Dysart Rd. 

500' W .  o f  E l  Mirage 

2896' E. o f  Reems Rd. 

600' W .  o f  Bu l l a rd  Ave. 

2886' E. o f  Bul l  ard Ave. 

Descr ip t ion  

42" SD 

36" SD 

24" SD 

4 - 18" CP 

36" RGRCP 

2 - 8'x4' BC 

36" CMP 

30" CP 



JACKRABBIT TRAIL 

Locat ion  

20' N. o f  Broadway 

1635' S. o f  Lower Buckeye Rd. 

2666' N. o f s  Broadway - E. s i de  

I n t .  o f  Lower Buckeye Rd. 

2587' N. o f  Lower Buckeye Rd. 

I n t .  o f  Buckeye Rd. - E. s i de  

2630' N. o f  Lower Buckeye Rd. - E. s i d e  

I n t .  o f  Buckeye Rd. /Per ryv i l le  - NW t o  SE 

24' N. o f  Buckeye Rd. 

3660' N. o f  Buckeye Rd. 

D e s c r i p t i o n  

36"x51" CMP 

30" CP 

30" CP 

36" CP 

30" CP 

4'x4' BC 

30" CP 

4'x4' BC 

36" CMP 

36" CP 



a LITCHFIELD ROAD 

Locat ion  

Western Ave. t o  97' N. 

97' N. o f  Western t o  2625' N. o f  Western 

2625' N. o f  Western t o  Van Buren S t .  

Van Buren St .  t o  1342' N. o f  Van Buren S t .  

Western Ave. t o  2000' S. 

2000' S. o f  Western Ave. t o  1600' N. o f  
Broadway Rd. ( t u r n s  E. i n t o  Agua F r i a )  

1530' S. o f  Glendale Ave. 

2300' S. o f  Nor thern  Ave. 

Van Buren N. t o  1-10 

a Van Buren t o  1/2 m i l e  S. 

223' S. o f  Glendale t o  5549' S. o f  Nor thern 

42" RCP 

Dysar t  D r a i n  Br idge 

36" SD 

48" SD 

42" CMP 

620' N. o f  Glendale Ave. t o  t h e  East 36" SD 

79' N. o f  Nor thern  t o  103' N. o f  Nor thern 24" CP . 

1110' N. o f  Glendale Ave. t o  t h e  West 42" SD 

Glendale Ave. t o  1500' S. 42" SD 

Glendale t o  1100' N. o f  Glendale - W. s i de  42" SD 

1100' N. o f  Glendale t o  1900' N. o f  Glendale - 24" SD 
W. s i d e  o f  Rd. 



a LOWER BUCKEYE ROAD 

Locat ion  D e s c r i p t i o n  

28' W.  o f  Cent ra l  Ave. 30" CP 

I n t .  o f  Lower Buckeye/El Mirage - 44' E. 30" CP 

I n t .  Lower Buckeye/Agua F r i a  R ive r  3 - ll1x6' BC 



a LUKE A I R  FORCE BASE 

Location Descript ion 

2000' W .  o f  L i t c h f i e l d  Rd. t o  L i t c h f i e l d  Rd. 42" SD 

620' N. o f  Glendale Ave. - L i t c h f i e l d  Rd. 36" SD 
t o  2400' E. 



MCDOWELL ROAD 

Locat ion  D e s c r i p t i o n  

McDowell Rd. - 60' W. o f  Jack rabb i t  Rd. 4 - lZ'x4.5' BC 

McDowell Rd. and Aqua F r i a  R i v e r  3 - 48" CMP Across McDowell Rd. 



a NORTHERN AVENUE 

Locat ion 

2642' E .  o f  Reems Rd. - N. s ide 

2964' E.  o f  Reems Rd. 

2 - 66" HWCP 

2 - 5 0 " x 3 I u  CMPA 



a OLIVE AVENUE 

Locat ion  D e s c r i p t i o n  

1/2 m i l e  W. o f  L i t c h f i e l d  Rd. - S. s i d e  lO'x4' BC 

I n t .  o f  Cot ton Lane - j u s t  S. o f  Cot ton Lane 36" CP 



PERRYVILLE ROAD 

Locat ion 

932' N. o f  S t a t e  Route 85 

1891' N. o f  S t a t e  Route 85 

2485' N. o f  S t a t e  Route 85 

4816' N. o f  S t a t e  Route 85 

40' N. o f  Southern Ave. 

300' S. o f  Broadway Rd. 

D e s c r i p t i o n  

30" RGRCP 

30" RGRCP 

30" RGRCP 

30" RGRCP 

30" RGRCP 

30" RGRCP 



REEMS ROAD 

Location Descri~tion 

100' N. of RID Canal 36" RGRCP 

Int. of Van Buren - 40' E. of Reems Rd. 36" RGRCP 

2650' N. of Van Buren - E. side 30" CP 

4000' N. of Van Buren - E. side 5'x4'  BC 

100' S. of Bell Road 36" CP 

100' S. of Union Hills 36" CP 



THOMAS ROAD 

Locat ion  

I n t .  Thomas Rd./Agua F r i a  R iver  

D e s c r i ~ t i o n  

2 - 36" CP I n t o  Agua F r i a  



VAN BUREN STREET 

Locat ion  

L i t c h f i e l d  Rd. t o  664' E. 

I n t .  o f  C i t r u s  - 55' E. o f  C i t r u s  

953' E. o f  C i t r u s  

120' W. o f  El Mirage - S. s i d e  

I n t .  o f  E l  Mirage 70' S. 

1300' E. o f  Dysar t  Rd. t o  Dysar t  Rd. 

Dysar t  Rd. E. t o  Agua F r i a  

I n t .  Van Buren/Agua F r i a  R i v e r  

D e s c r i p t i o n  

30" RGRCP 

36" RGRCP 

30" RGRCP 

30" CP 

30" CP 

42" SD 

48" SD 

1 - 30" CP I n t o  R i v e r  



e WESTERN AVENUE 

Locat ion 

L i t c h f i e l d  Rd. E .  t o  Cent ra l  Ave. 

L i t c h f i e l d  Rd. t o  1500' W .  

D e s c r i p t i o n  



SOUTHERN PACIFIC RAILROAD STRUCTURES 

S.P.R.R. CULVERTS 

LOCAT ION 
I n t .  S.P.R.R./Agua F r i a  R iver  

DESCRIPTION 
1 - 36" CP I n t o  R i v e r  

S a r i v a l  Avenue j u s t  N. o f  S.P.R.R. 1 - 24" CP 

S.P.R.R. j u s t  E.  o f  Jack rabb i t  T r a i l  1 - 24" CP 

1550' E. o f  J a c k r a b b i t  T r a i l  49"x3ZU HERCP 

S.P.R.R. Bridges 

LOCATION 
3800' E. o f  Reems Rd. 

1750' E. o f  Reems Rd. 

700' W. o f  Reeins Rd. 

1/2 m i l e  W .  o f  Reems Rd. 

S.P.R.R. Br idge j u s t  W. o f  Sa r i va l  Ave. 

2050' W. o f  S a r i v a l  Ave. 

3400' W. S a r i v a l  Ave. 

200' E. o f  Cot ton  Lane 

S.P.R.R. Br idge j u s t  E. o f  C i t r u s  Rd. 

1820' W. o f  P e r r y v i l l e  Rd. 

3050' W. o f  J a c k r a b b i t  T r a i l  

4000' W.  o f  J a c k r a b b i t  T r a i l  

750' E. o f  A i r p o r t  Rd. 

3150' W. o f  A i r p o r t  Rd. 

0 
700' E. o f  Dean Rd. 



6538t28 

6546+59 

6559+90 

6562tOO 

6577+15 

6603+86 t o  
6606+68 

6630t44 

6630+84 

6631+22 

6653+00 

6656t10 

6656+50 

6664+91 

6665+37 

6670+45 

6682+82 

6683t25 

6706+84 t o  
6708+86 

6750+35 t o  
6836+65 

6776+00 t o  
6777t14 

6789+18 
350' L t .  

1-24" CMP .0045 

1-24" CMP .0040 

1-24" CMP .0040 

5-29"x45" HERCP .00403 

2-36" CMP .0018 

4-Span Br idge .0018 
over  RID Canal ; 
BW = 50' SS = 2:l 

36" RGRCP .0020 

S a r i v a l  Avenue .0023 
Br idge;  BW = 68' 
SS = 2:l 

30" RGRCP .0020 

5-29"x45" HERCP .0054 

24" CMP .0054 

24" CMP .0054 

30" RGRCP .0010 

6'x4' BC .00028 

30" RGRCP .0020 

Reems Road Br idge ; .0028 
BW = 95' SS = 2:l 

7-Span Br idge .0028 
over  B u l l a r d  Wash 
BW = 165' SS = 2: 1 

Deten t i on  Basin - - - - -  

48'' RCP Between .000837 
Deten t i on  Basins 

2-77"~121" HERCP .000337 
Across L i t c h f i e l d  
Road Between Basins 



1-36" CMP 

1-36" CMP 

1-36" CMP 

1-36" CMP 

1-36" CMP 

4-lO'x8' BC 

1-12'~12' BC 

2-42" CMP 

2-36" CMP 

1-36" CMP 

2-36" CMP 

1-36" CMP 

2-36" CMP 

2-36" CMP 

2-36" CMP 

2-36" CMP 

3-36" CMP 

P e r r y v i  11 e Road 
B r i d g e ;  BW = 68' 
SS = 2:l 

4-36" RCP 

3-36" CMP 

C i t r u s  Road  
B r i d g e ;  BW = 68' 
SS = 2:l 

1-24" CMP 

4-36" CMP 



-0 1-10 DRAINAGE STRUCTURES 

Loca t i on  S t a t i o n s  

T u t h i l l  Road - Sta. 6367 + 50 
Jack rabb i t  T r a i l  - Sta. 6419 + 30 
P e r r y v i l l e  Road - Sta. 6472 + 14 
C i t r u s  Road - Sta. 6525 + 19 
Cotton Lane - Sta. 6578 + 09 
S a r i v a l  Avenue - Sta. 6630 + 84 
Reems Road - Sta. 6682 + 82 
B u l l a r d  Avenue - Sta. 6736 + 89 
L i t c h f i e l d  Road - Sta. 6789 + 18 
Dysar t  Road - Sta. 6841 + 45 

S t a t i o n  S t r u c t u r e  Slope Lenqth 
ft/ft f t 

6247+05 1-36" CMP .0156 244 

6255+85 1-30" CMP .0120 266 

6261+65 1-30" CMP .0112 240 

6267+60 1-30" CMP .0115 260 

6273+88 1-36" CMP .0146 287 

6288+25 2-36" CMP .0162 216 

6305+22 2-42" CMP .0075 200 

6315+00 2-36" CMP .0088 224 

6319+32 1-48" CMP .0098 234 

6321+33 1-48" CMP .0112 214 

6323+05 1-48" CMP .0078 218 

6324+32 2-48" CMP .0080 212 

6326+40 1-36" CMP .0096 208 

6330t50 1-36" CMP .0086 208 

6335+25 1-36" CMP .0098 204 

6340+10 1-36" CMP .0081 198 

6343+25 1-36" CMP .0081 200 

I n v e r t  
E l e v a t i o n  



COMPREHENSIVE TABLE OF EXISTING DRAINAGE STRUCTURES 

BULLARD AVENUE 

Locat ion  

942' N. o f  Buckeye Canal - E. s i de  

1706' N. o f  Buckeye Canal - E. s i de  

1850' N. o f  Buckeye Canal - E. s i d e  

2303' N. o f  Buckeye Canal - E. s i de  

1345' S. o f  Broadway Rd. - E. s i de  

I n t .  o f  Broadway Rd. - NW t o  SE 

100' S. o f  S t a t e  Route 85 

D e s c r i p t i o n  

57"x38' Arch Pipe 

57"x38" Arch Pipe 

57"x38 Arch Pipe 

57"x38" Arch Pipe 

57"x38" Arch Pipe 

42"x29" Arch Pipe 

36"x22" Arch Pipe 



a CAMELBACK ROAD 

Locat ion  

2620' E. o f  S a r i v a l  - N. s i d e f  

1663' W. o f  B u l l a r d  Ave. 

Dysar t  Rd. j u s t  N. o f  Camelback Rd. 

272' E. o f  Dysar t  Rd. - N. s i de  

1072' E. o f  Dysar t  Rd. - N. s i de  

2312' E. o f  Dysar t  Rd. - N. s ide  

2552' E. o f  Dysar t  Rd. - N. s i de  

I n t .  Camelback/El Mirage - N. s i de  

Sar i va l  Ave. 40' N. o f  Camelback 

• I n t .  Camelback/Citrus Rd. - 40' N. o f  
Camel back 

I n t .  Camelback/Cotton Lane - 40' N. o f  
Camel back 

1/2 m i l e  E. o f  S a r i v a l  Ave. - 40' N. o f  
Camel back 

Desc r ip t i on  

36" CP 

4 - 52" CP 

2 - 58" CMPA 

2 - 58" CMPA 

2 - 58" CMPA 

2 - 58" CMPA 

2 - 58" CMPA 

2 - 58" CMPA 

2 - 6OUx42" CMP 
2 - 36" CP 

2 - 48" CP 
3 - 6OUx42" CMP 

2550' E. o f  E l  Mirage Rd. 



a CENTRAL AVENUE 

Locat ion 

Western Ave. t o  1700' Nor th  



CITRUS ROAD 

Locat ion Descr ip t ion  

2643' N. o f  Yuma Rd. 30" RCP 

Van Buren t o  445'  N. o f  Van Buren - E. s i d e  36" RGRCP 

100' N. o f  RID Canal 30" RGRCP 



COTTON LANE 

Locat ion  D e s c r i ~ t i o n  

534' N. o f  Van Buren S t .  36" CP 

51' N. o f  VanBuren St .  36"x22" CMPA 

I n t .  o f  Cot ton Lane/Roosevelt I r r i g a t i o n  
D i s t r i c t  Canal 

E. s i d e  30" CMP 
W .  s i d e  30" CMP 

I n t .  o f  McDowell Rd. - W .  s ide  30" CP 

I n t .  o f  Cot ton Ln . / I - I0  1 - 36" CP-ef fect ive,  2 i n  p lace  



DEAN ROAD 

Locat ion 

RID Canal - W .  o f  Dean i n t o  Canal 

340' N. o f  RID Canal - W .  s i d e  

41' E .  on Lower Buckeye Rd. 

Descript ion 

36" CMP 

36" CMP 

36" CP 


