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ESTUDIO DE INUNDABILIDAD REFERENTE A LA 
MODIFICACIÓN DEL PLAN GENERAL DE BRIVIESCA 4UE-7 

 
 
ANTECEDENTES 
 
 Con fecha 8 de Octubre de 2007 la CHE remitió al Ayuntamiento de Briviesca requerimiento 
para que se realizara el estudio de la afección de la modificación del Plan General al régimen 
hidráulico del Río Oca, solicitando la documentación suficiente para demostrar la no afección de dicha 
modificación o en su caso, qué obras serían realizadas para su corrección. 
 
 
ESTUDIO 
 
 Cálculo de caudales. 
 
 Se han acumulado los caudales para las avenidas de 25, 100 y 500 años, utilizando el 
método de J.R. Temez para pequeñas cuencas naturales, método preconizado por la Instrucción 5.2.I-
C. En dicho cálculo quedan justificados los coeficientes hidrológicos necesarios. 
 
 Cálculo hidráulico del tramo afectado. 
 
 Este estudio se realiza mediante el programa HEC-Ras con coeficiente de manning igual a 
0,03 al estar limpio el cauce y coeficientes de contracción que quedan reflejados en el informe de dicho 
programa, y que se refiere a transiciones graduales. 
 
 
CONCLUSIONES 
 
 Para el caudal máximo de la avenida de 500 años y según se aprecia en los perfiles de la 
linea de agua que se obtienen en el estudio hiraulico y que se adjuntan y que se refleja en el plano de 
inundación correspondiente, el río desborda por su margen derecha en la zona de la 4UE-7, donde la 
rivera está algo mas baja, no desbordando por la margen izquierda, con lo que se puede concluir que 



 
 
 
 
 
la edificación propuesta no altera en absoluto el régimen de avenidas. La venida de 100 años queda 
dentro del cauce y por lo tanto, aunque se calcula, no se adjuntan perfiles para la avenida de 25 años 
que como es lógico no es afectada por la modificación propuesta. Por lo tanto se respetarán las 
actuales cotas de la rivera en la zona ajardinada que rodea las edificaciones. 
 
 
 

Burgos Enero de 2.007 
 
 
 

Ingeniero de Caminos 
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CALCULO DE CAUDALES DE AVENIDA



 



 
 
 
 
 

CALCULOS HIDRÁULICOS 
 

CAUDALES EN LA 4-UE-7 BRIVIESCA. 
 
 
 
 Para la determinación del caudal máximo que permite comprobar la capacidad de desagüe de 
la sección del rio Oca a su paso por la 4-UE-/ de próxima ejecución en briviesca y la posibilidad de 
inundaciones en dicha zona y la interferencia de las edificaciones en la capacidad de desagüe nos 
basamos en el cálculo de pequeñas cuencas naturales. 
 
 Según J.R. Temez, el caudal que pasa por un punto determinado se expresa por la ecuación: 
 

k
IACQ ··

=  

 
Q =  caudal punta correspondiente a un periodo de retorno dado (m3/s) 
I =  intensidad media de precipitación correspondiente al periodo de retorno considerado y a un 

intervalo igual al tiempo de concentración. 
A =  superficie de la cuenca 
C = coeficiente medio de escorrentía de la cuenca o superficie drenada 
K = coeficiente que depende de Q y de A 
 
 
 
1.- SUPERFICIE DE LA CUENCA 
 
 
 

 La superficie de la cuenca se mide mediante la aplicación “Carta Digital v2.0” del Servicio 
Geográfico del Ejército. Esta medición arroja un valor de 236,20 km2. No obstante, el caudal del río 
Oca está regulado mediante la Presa de Alba, en la localidad de Villafranca Montes de Oca, lo que 
permite deducir esa parte de la cuenca (39,38 km2). 

 
Así pues, el área de la cuenca a considerar será de 196,82 km2. 



 
 
 
 
 

 
 

 
2.-  INTENSIDAD MEDIA 
 
 
 La expresión general de las curvas intensidad-duración se expresa por: 
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D = duración del aguacero, que se toma igual al tiempo de concentración Tc 
 
  



 
 
 
 
 
 El valor del tiempo de concentración es función de las características morfológicas de la 
cuenca y se estima mediante la fórmula: 
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Tc = tiempo de concentración en horas 
L = longitud del curso principal en Km. 
J = pendiente media del curso principal 
 
 En nuestro caso: 
 
 L = 31,97 km 
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 Del mapa de isolineas que se adjunta 
Id
I1  se obtiene 101 =
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 Obtenemos 225.210 3474.0 ==
Id
I  para un periodo de retorno de 10 años. 

 
 Del mapa de precipitaciones máximas anuales en 24 h para un periodo de retorno de 10 años 
se deduce: 
 
 Pd = 70 mm 
 
 Id = 70 / 24 = 2.92 mm / h 
 
 I = 2.225 · 2.92 = 6.497 mm / h para un periodo de retorno de 10 años 
 
 
3.- COEFICIENTE DE ESCORRENTÍA 
 
 
 El valor del coeficiente de escorrentía se obtiene por la fórmula: 
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Pd = máxima precipitación anual en 24 h 
P0 = parámetro igual a la precipitación acumulada desde el origen del aguacero hasta el instante 
considerado en mm. 
 
 La estimación inicial de P0 se realiza en función del tipo de uso de la tierra y características 
del terreno, según la tabla adjunta. 
 



 
 
 
 
 

 
 

 
  
 Pendiente menor de 3% y en terreno tipo C, luego consideramos P = 16 
 El multiplicador regional será = 2.50 
 



 
 
 
 
 
 P0 = 2.5 · 16 = 40 
 
 
 El coeficiente de escorrentía será: 
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4.- CAUDAL 
 
 
 Según la fórmula de J. R. Temez: 
 

59.48
3

497.682.196114.0
10 =

⋅⋅
=Q m3/s para un periodo de retorno de 10 años. 

 
Para el periodo de retorno de 100 años: 

 
( ) ( ) 33.12628.0159.48100log8.0110100 =⋅+⋅=+⋅= QQ m3/s 

 
 
Para el periodo de retorno de 500 años: 

 
( ) ( ) 51.153500log8.0159.48500log8.0110500 =+⋅=+⋅= QQ m3/s 

 
 



 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ESTUDIO HIDRAULICO 



 



informe de hec ras.rep.txt

                         HEC-RAS Version 3.1.1 May 2003 
                          U.S. Army Corp of Engineers   
                         Hydrologic Engineering Center  
                           609 Second Street, Suite D   
                          Davis, California 95616-4687  
                                 (916) 756-1104         

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: unidad de ejec. 4-UE-7.Briviesca
Project File : 4ue7.prj
Run Date and Time: 08/01/2008 19:22:20

Project in SI units

                                                                                

PLAN DATA

Plan Title: Plan 01
Plan File : C:\briv.4ue7\4ue7.p01

           Geometry Title: 4ue7 brivisca
           Geometry File : C:\briv.4ue7\4ue7.g01

           Flow Title    : 
           Flow File     : 

Plan Summary Information:
Number of:  Cross Sections =    6    Mulitple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance =  0.003 
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informe de hec ras.rep.txt
    Critical depth calculaton tolerance =  0.003 
    Maximum number of interations       =  20 
    Maximum difference tolerance        =  0.1 
    Flow tolerance factor               =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Mixed Flow

                                                                                

FLOW DATA

Flow Title: 
Flow File : 

Flow Data (m3/s)
                                                             
  River           Reach           RS                   PF 1  
                                                             

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
                                                                                                        

                                                                                

GEOMETRY DATA

Geometry Title: 4ue7 brivisca
Geometry File : C:\briv.4ue7\4ue7.g01

CROSS SECTION          

RIVER: oca             
REACH: princ.             RS: 12      

INPUT
Description: 1
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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informe de hec ras.rep.txt
       0  715.31       3  715.21     3.4  711.31    12.4  711.31    12.7  715.14
    22.7  715.34

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03     3.4     .03    12.4     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           3.4    12.4           137.15  137.15  137.15             .1       .3

CROSS SECTION OUTPUT  Profile #PF 1  
                                                                                           
  E.G. Elev (m)           713.68    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.37    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           713.31    Reach Len. (m)          137.15     137.15     137.15   
  Crit W.S. (m)           712.74    Flow Area (m2)            0.21      18.00       0.16   
  E.G. Slope (m/m)      0.002591    Area (m2)                 0.21      18.00       0.16   
  Q Total (m3/s)           48.59    Flow (m3/s)               0.08      48.47       0.05   
  Top Width (m)             9.36    Top Width (m)             0.21       9.00       0.16   
  Vel Total (m/s)           2.65    Avg. Vel. (m/s)           0.37       2.69       0.31   
  Max Chl Dpth (m)          2.00    Hydr. Depth (m)           1.00       2.00       1.00   
  Conv. Total (m3/s)       954.7    Conv. (m3/s)               1.5      952.2        1.0   
  Length Wtd. (m)         137.15    Wetted Per. (m)           2.01       9.00       2.01   
  Min Ch El (m)           711.31    Shear (N/m2)              2.59      50.80       1.99   
  Alpha                     1.03    Stream Power (N/m s)      0.96     136.81       0.62   
  Frctn Loss (m)            0.37    Cum Volume (1000 m3)      0.25       8.36       0.33   
  C & E Loss (m)            0.00    Cum SA (1000 m2)          0.28       4.57       0.36   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 2  
                                                                                           
  E.G. Elev (m)           715.63    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.80    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           714.84    Reach Len. (m)          137.15     137.15     137.15   
  Crit W.S. (m)           714.02    Flow Area (m2)            0.64      31.73       0.49   
  E.G. Slope (m/m)      0.002634    Area (m2)                 0.64      31.73       0.49   
  Q Total (m3/s)          126.33    Flow (m3/s)               0.35     125.76       0.22   
  Top Width (m)             9.64    Top Width (m)             0.36       9.00       0.28   
  Vel Total (m/s)           3.85    Avg. Vel. (m/s)           0.55       3.96       0.46   
  Max Chl Dpth (m)          3.53    Hydr. Depth (m)           1.76       3.53       1.76   
  Conv. Total (m3/s)      2461.3    Conv. (m3/s)               6.8     2450.2        4.3   
  Length Wtd. (m)         137.15    Wetted Per. (m)           3.54       9.00       3.54   
  Min Ch El (m)           711.31    Shear (N/m2)              4.65      91.09       3.56   
  Alpha                     1.06    Stream Power (N/m s)      2.53     361.01       1.62   
  Frctn Loss (m)            0.37    Cum Volume (1000 m3)      0.72      14.53       1.07   
  C & E Loss (m)            0.00    Cum SA (1000 m2)          0.48       4.57       1.65   
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informe de hec ras.rep.txt
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 3  
                                                                                           
  E.G. Elev (m)           716.20    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.94    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           715.26    Reach Len. (m)          137.15     137.15     137.15   
  Crit W.S. (m)           714.40    Flow Area (m2)            0.84      35.56       0.98   
  E.G. Slope (m/m)      0.002658    Area (m2)                 0.84      35.56       0.98   
  Q Total (m3/s)          153.51    Flow (m3/s)               0.41     152.74       0.36   
  Top Width (m)            17.30    Top Width (m)             1.93       9.00       6.36   
  Vel Total (m/s)           4.11    Avg. Vel. (m/s)           0.49       4.30       0.37   
  Max Chl Dpth (m)          3.95    Hydr. Depth (m)           0.43       3.95       0.15   
  Conv. Total (m3/s)      2977.7    Conv. (m3/s)               8.0     2962.7        7.0   
  Length Wtd. (m)         137.15    Wetted Per. (m)           5.46       9.00       9.91   
  Min Ch El (m)           711.31    Shear (N/m2)              4.01     102.99       2.58   
  Alpha                     1.09    Stream Power (N/m s)      1.98     442.32       0.95   
  Frctn Loss (m)            0.38    Cum Volume (1000 m3)      1.15      16.41       3.05   
  C & E Loss (m)            0.00    Cum SA (1000 m2)          2.05       4.57       4.66   
                                                                                           

CROSS SECTION          

RIVER: oca             
REACH: princ.             RS: 11      

INPUT
Description: 2
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  714.97       3  714.87     3.4  710.97    12.4  710.97    12.7   714.8
    22.7     715

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03     3.4     .03    12.4     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           3.4    12.4           115.39  115.39  115.39             .1       .3

CROSS SECTION OUTPUT  Profile #PF 1  
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informe de hec ras.rep.txt
  E.G. Elev (m)           713.30    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.39    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           712.91    Reach Len. (m)          115.39     115.39     115.39   
  Crit W.S. (m)                     Flow Area (m2)            0.19      17.48       0.15   
  E.G. Slope (m/m)      0.002855    Area (m2)                 0.19      17.48       0.15   
  Q Total (m3/s)           48.59    Flow (m3/s)               0.07      48.47       0.05   
  Top Width (m)             9.35    Top Width (m)             0.20       9.00       0.15   
  Vel Total (m/s)           2.73    Avg. Vel. (m/s)           0.38       2.77       0.32   
  Max Chl Dpth (m)          1.94    Hydr. Depth (m)           0.97       1.94       0.97   
  Conv. Total (m3/s)       909.4    Conv. (m3/s)               1.4      907.1        0.9   
  Length Wtd. (m)         115.39    Wetted Per. (m)           1.95       9.00       1.95   
  Min Ch El (m)           710.97    Shear (N/m2)              2.77      54.38       2.13   
  Alpha                     1.03    Stream Power (N/m s)      1.06     150.78       0.68   
  Frctn Loss (m)            0.43    Cum Volume (1000 m3)      0.22       5.92       0.31   
  C & E Loss (m)            0.02    Cum SA (1000 m2)          0.25       3.34       0.34   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 2  
                                                                                           
  E.G. Elev (m)           715.25    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.83    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           714.42    Reach Len. (m)          115.39     115.39     115.39   
  Crit W.S. (m)           713.68    Flow Area (m2)            0.61      31.09       0.47   
  E.G. Slope (m/m)      0.002820    Area (m2)                 0.61      31.09       0.47   
  Q Total (m3/s)          126.33    Flow (m3/s)               0.34     125.77       0.22   
  Top Width (m)             9.62    Top Width (m)             0.35       9.00       0.27   
  Vel Total (m/s)           3.93    Avg. Vel. (m/s)           0.56       4.05       0.47   
  Max Chl Dpth (m)          3.45    Hydr. Depth (m)           1.73       3.45       1.73   
  Conv. Total (m3/s)      2378.9    Conv. (m3/s)               6.4     2368.4        4.1   
  Length Wtd. (m)         115.39    Wetted Per. (m)           3.47       9.00       3.47   
  Min Ch El (m)           710.97    Shear (N/m2)              4.87      95.54       3.73   
  Alpha                     1.06    Stream Power (N/m s)      2.71     386.47       1.74   
  Frctn Loss (m)            0.47    Cum Volume (1000 m3)      0.64      10.23       1.01   
  C & E Loss (m)            0.05    Cum SA (1000 m2)          0.43       3.34       1.61   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 3  
                                                                                           
  E.G. Elev (m)           715.81    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.98    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           714.84    Reach Len. (m)          115.39     115.39     115.39   
  Crit W.S. (m)           714.06    Flow Area (m2)            0.77      34.79       0.62   
  E.G. Slope (m/m)      0.002862    Area (m2)                 0.77      34.79       0.62   
  Q Total (m3/s)          153.51    Flow (m3/s)               0.46     152.79       0.25   
  Top Width (m)            11.48    Top Width (m)             0.40       9.00       2.09   
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informe de hec ras.rep.txt
  Vel Total (m/s)           4.24    Avg. Vel. (m/s)           0.60       4.39       0.41   
  Max Chl Dpth (m)          3.87    Hydr. Depth (m)           1.93       3.87       0.30   
  Conv. Total (m3/s)      2869.7    Conv. (m3/s)               8.7     2856.3        4.7   
  Length Wtd. (m)         115.39    Wetted Per. (m)           3.89       9.00       5.63   
  Min Ch El (m)           710.97    Shear (N/m2)              5.53     108.48       3.08   
  Alpha                     1.07    Stream Power (N/m s)      3.34     476.42       1.26   
  Frctn Loss (m)            0.46    Cum Volume (1000 m3)      1.04      11.59       2.94   
  C & E Loss (m)            0.06    Cum SA (1000 m2)          1.90       3.34       4.08   
                                                                                           

CROSS SECTION          

RIVER: oca             
REACH: princ.             RS: 10      

INPUT
Description: 3
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  714.67       3  714.57     3.4  710.67    12.4  710.67    12.7   714.5
    22.7   714.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03     3.4     .03    12.4     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           3.4    12.4            55.83   55.83   55.83             .1       .3

CROSS SECTION OUTPUT  Profile #PF 1  
                                                                                           
  E.G. Elev (m)           712.86    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.55    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           712.31    Reach Len. (m)           55.83      55.83      55.83   
  Crit W.S. (m)                     Flow Area (m2)            0.14      14.72       0.10   
  E.G. Slope (m/m)      0.005066    Area (m2)                 0.14      14.72       0.10   
  Q Total (m3/s)           48.59    Flow (m3/s)               0.06      48.49       0.04   
  Top Width (m)             9.30    Top Width (m)             0.17       9.00       0.13   
  Vel Total (m/s)           3.25    Avg. Vel. (m/s)           0.45       3.29       0.38   
  Max Chl Dpth (m)          1.64    Hydr. Depth (m)           0.82       1.64       0.82   
  Conv. Total (m3/s)       682.6    Conv. (m3/s)               0.9      681.2        0.6   
  Length Wtd. (m)          55.83    Wetted Per. (m)           1.64       9.00       1.64   
  Min Ch El (m)           710.67    Shear (N/m2)              4.14      81.27       3.18   
  Alpha                     1.03    Stream Power (N/m s)      1.88     267.68       1.20   
  Frctn Loss (m)            0.15    Cum Volume (1000 m3)      0.20       4.06       0.29   
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informe de hec ras.rep.txt
  C & E Loss (m)            0.10    Cum SA (1000 m2)          0.23       2.30       0.33   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 2  
                                                                                           
  E.G. Elev (m)           714.73    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              1.36    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           713.38    Reach Len. (m)           55.83      55.83      55.83   
  Crit W.S. (m)           713.38    Flow Area (m2)            0.38      24.35       0.29   
  E.G. Slope (m/m)      0.006380    Area (m2)                 0.38      24.35       0.29   
  Q Total (m3/s)          126.33    Flow (m3/s)               0.27     125.89       0.17   
  Top Width (m)             9.49    Top Width (m)             0.28       9.00       0.21   
  Vel Total (m/s)           5.05    Avg. Vel. (m/s)           0.71       5.17       0.60   
  Max Chl Dpth (m)          2.71    Hydr. Depth (m)           1.35       2.71       1.35   
  Conv. Total (m3/s)      1581.6    Conv. (m3/s)               3.3     1576.1        2.1   
  Length Wtd. (m)          55.83    Wetted Per. (m)           2.72       9.00       2.71   
  Min Ch El (m)           710.67    Shear (N/m2)              8.63     169.29       6.61   
  Alpha                     1.04    Stream Power (N/m s)      6.14     875.23       3.94   
  Frctn Loss (m)            0.16    Cum Volume (1000 m3)      0.58       7.03       0.96   
  C & E Loss (m)            0.27    Cum SA (1000 m2)          0.39       2.30       1.58   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 3  
                                                                                           
  E.G. Elev (m)           715.29    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              1.54    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           713.76    Reach Len. (m)           55.83      55.83      55.83   
  Crit W.S. (m)           713.76    Flow Area (m2)            0.49      27.79       0.37   
  E.G. Slope (m/m)      0.006060    Area (m2)                 0.49      27.79       0.37   
  Q Total (m3/s)          153.51    Flow (m3/s)               0.37     152.90       0.24   
  Top Width (m)             9.56    Top Width (m)             0.32       9.00       0.24   
  Vel Total (m/s)           5.36    Avg. Vel. (m/s)           0.76       5.50       0.63   
  Max Chl Dpth (m)          3.09    Hydr. Depth (m)           1.54       3.09       1.54   
  Conv. Total (m3/s)      1972.0    Conv. (m3/s)               4.8     1964.2        3.0   
  Length Wtd. (m)          55.83    Wetted Per. (m)           3.10       9.00       3.10   
  Min Ch El (m)           710.67    Shear (N/m2)              9.36     183.50       7.17   
  Alpha                     1.05    Stream Power (N/m s)      7.08    1009.65       4.54   
  Frctn Loss (m)            0.17    Cum Volume (1000 m3)      0.96       7.97       2.89   
  C & E Loss (m)            0.30    Cum SA (1000 m2)          1.85       2.30       3.95   
                                                                                           

CROSS SECTION          
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RIVER: oca             
REACH: princ.             RS: 9       

INPUT
Description: 4
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  714.53       3  714.43     3.5  710.53    15.5  710.53    18.5  713.53
    28.5     714

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03     3.5     .03    15.5     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           3.5    15.5           105.54  105.54  105.54             .1       .3

CROSS SECTION OUTPUT  Profile #PF 1  
                                                                                           
  E.G. Elev (m)           712.60    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.22    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           712.38    Reach Len. (m)          105.54     105.54     105.54   
  Crit W.S. (m)                     Flow Area (m2)            0.22      22.26       1.72   
  E.G. Slope (m/m)      0.001740    Area (m2)                 0.22      22.26       1.72   
  Q Total (m3/s)           48.59    Flow (m3/s)               0.07      46.71       1.80   
  Top Width (m)            14.09    Top Width (m)             0.24      12.00       1.85   
  Vel Total (m/s)           2.01    Avg. Vel. (m/s)           0.33       2.10       1.05   
  Max Chl Dpth (m)          1.85    Hydr. Depth (m)           0.93       1.85       0.93   
  Conv. Total (m3/s)      1164.9    Conv. (m3/s)               1.8     1119.8       43.3   
  Length Wtd. (m)         105.54    Wetted Per. (m)           1.87      12.00       2.62   
  Min Ch El (m)           710.53    Shear (N/m2)              2.01      31.65      11.19   
  Alpha                     1.06    Stream Power (N/m s)      0.67      66.42      11.74   
  Frctn Loss (m)            0.23    Cum Volume (1000 m3)      0.19       3.03       0.24   
  C & E Loss (m)            0.01    Cum SA (1000 m2)          0.22       1.72       0.27   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 2  
                                                                                           
  E.G. Elev (m)           714.28    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.44    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           713.83    Reach Len. (m)          105.54     105.54     105.54   
  Crit W.S. (m)           712.72    Flow Area (m2)            0.70      39.66       6.40   
  E.G. Slope (m/m)      0.001669    Area (m2)                 0.70      39.66       6.40   
  Q Total (m3/s)          126.33    Flow (m3/s)               0.34     119.82       6.18   
  Top Width (m)            21.90    Top Width (m)             0.42      12.00       9.48   
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  Vel Total (m/s)           2.70    Avg. Vel. (m/s)           0.48       3.02       0.97   
  Max Chl Dpth (m)          3.30    Hydr. Depth (m)           1.65       3.30       0.68   
  Conv. Total (m3/s)      3092.1    Conv. (m3/s)               8.2     2932.7      151.2   
  Length Wtd. (m)         105.54    Wetted Per. (m)           3.33      12.00      10.73   
  Min Ch El (m)           710.53    Shear (N/m2)              3.44      54.09       9.76   
  Alpha                     1.19    Stream Power (N/m s)      1.65     163.43       9.42   
  Frctn Loss (m)            0.24    Cum Volume (1000 m3)      0.55       5.24       0.78   
  C & E Loss (m)            0.03    Cum SA (1000 m2)          0.37       1.72       1.31   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 3  
                                                                                           
  E.G. Elev (m)           714.62    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.54    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           714.08    Reach Len. (m)          105.54     105.54     105.54   
  Crit W.S. (m)           713.01    Flow Area (m2)            0.81      42.58       9.27   
  E.G. Slope (m/m)      0.001878    Area (m2)                 0.81      42.58       9.27   
  Q Total (m3/s)          153.51    Flow (m3/s)               0.43     143.06      10.02   
  Top Width (m)            25.45    Top Width (m)             0.45      12.00      13.00   
  Vel Total (m/s)           2.92    Avg. Vel. (m/s)           0.54       3.36       1.08   
  Max Chl Dpth (m)          3.55    Hydr. Depth (m)           1.77       3.55       0.71   
  Conv. Total (m3/s)      3542.7    Conv. (m3/s)              10.0     3301.5      231.2   
  Length Wtd. (m)         105.54    Wetted Per. (m)           3.58      12.00      14.33   
  Min Ch El (m)           710.53    Shear (N/m2)              4.15      65.33      11.91   
  Alpha                     1.25    Stream Power (N/m s)      2.22     219.51      12.87   
  Frctn Loss (m)            0.20    Cum Volume (1000 m3)      0.93       6.01       2.62   
  C & E Loss (m)            0.01    Cum SA (1000 m2)          1.83       1.72       3.58   
                                                                                           

CROSS SECTION          

RIVER: oca             
REACH: princ.             RS: 8       

INPUT
Description: 5
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  715.27       3  714.12      37  713.67    39.5  711.17    40.5  710.17
    49.5  710.17      52  713.17      82  713.42

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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       0     .03    40.5     .03    49.5     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          40.5    49.5            67.48   67.48   67.48             .1       .3

CROSS SECTION OUTPUT  Profile #PF 1  
                                                                                           
  E.G. Elev (m)           712.36    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.34    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           712.02    Reach Len. (m)           67.48      67.48      67.48   
  Crit W.S. (m)           711.56    Flow Area (m2)            1.70      16.61       1.42   
  E.G. Slope (m/m)      0.002859    Area (m2)                 1.70      16.61       1.42   
  Q Total (m3/s)           48.59    Flow (m3/s)               2.28      44.53       1.78   
  Top Width (m)            12.38    Top Width (m)             1.85       9.00       1.54   
  Vel Total (m/s)           2.46    Avg. Vel. (m/s)           1.34       2.68       1.25   
  Max Chl Dpth (m)          1.85    Hydr. Depth (m)           0.92       1.85       0.92   
  Conv. Total (m3/s)       908.7    Conv. (m3/s)              42.7      832.8       33.3   
  Length Wtd. (m)          67.48    Wetted Per. (m)           2.61       9.00       2.40   
  Min Ch El (m)           710.17    Shear (N/m2)             18.29      51.73      16.56   
  Alpha                     1.11    Stream Power (N/m s)     24.52     138.71      20.78   
  Frctn Loss (m)            0.30    Cum Volume (1000 m3)      0.09       0.98       0.07   
  C & E Loss (m)            0.03    Cum SA (1000 m2)          0.11       0.61       0.09   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 2  
                                                                                           
  E.G. Elev (m)           714.00    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.78    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           713.22    Reach Len. (m)           67.48      67.48      67.48   
  Crit W.S. (m)           712.72    Flow Area (m2)            4.65      27.45       4.03   
  E.G. Slope (m/m)      0.003416    Area (m2)                 4.65      27.45       4.03   
  Q Total (m3/s)          126.33    Flow (m3/s)               9.53     112.50       4.30   
  Top Width (m)            20.59    Top Width (m)             3.05       9.00       8.54   
  Vel Total (m/s)           3.50    Avg. Vel. (m/s)           2.05       4.10       1.07   
  Max Chl Dpth (m)          3.05    Hydr. Depth (m)           1.53       3.05       0.47   
  Conv. Total (m3/s)      2161.5    Conv. (m3/s)             163.1     1924.9       73.5   
  Length Wtd. (m)          67.48    Wetted Per. (m)           4.31       9.00       9.94   
  Min Ch El (m)           710.17    Shear (N/m2)             36.13     102.19      13.57   
  Alpha                     1.25    Stream Power (N/m s)     74.02     418.73      14.47   
  Frctn Loss (m)            0.30    Cum Volume (1000 m3)      0.27       1.70       0.23   
  C & E Loss (m)            0.03    Cum SA (1000 m2)          0.19       0.61       0.36   
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 3  
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  E.G. Elev (m)           714.41    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.52    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           713.89    Reach Len. (m)           67.48      67.48      67.48   
  Crit W.S. (m)           713.04    Flow Area (m2)            8.63      33.44      23.25   
  E.G. Slope (m/m)      0.002004    Area (m2)                 8.63      33.44      23.25   
  Q Total (m3/s)          153.51    Flow (m3/s)               7.07     119.70      26.74   
  Top Width (m)            61.29    Top Width (m)            19.79       9.00      32.50   
  Vel Total (m/s)           2.35    Avg. Vel. (m/s)           0.82       3.58       1.15   
  Max Chl Dpth (m)          3.72    Hydr. Depth (m)           0.44       3.72       0.72   
  Conv. Total (m3/s)      3429.1    Conv. (m3/s)             157.9     2674.0      597.2   
  Length Wtd. (m)          67.48    Wetted Per. (m)          21.24       9.00      34.37   
  Min Ch El (m)           710.17    Shear (N/m2)              7.99      73.02      13.29   
  Alpha                     1.86    Stream Power (N/m s)      6.54     261.38      15.29   
  Frctn Loss (m)            0.22    Cum Volume (1000 m3)      0.43       2.00       0.90   
  C & E Loss (m)            0.07    Cum SA (1000 m2)          0.76       0.61       1.18   
                                                                                           

CROSS SECTION          

RIVER: oca             
REACH: princ.             RS: 7       

INPUT
Description: 6
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   715.1       3  713.95      37   713.5    39.5     711    40.5     710
    49.5     710      52     713      82  713.25

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .03    40.5     .03    49.5     .03

Bank Sta: Left   Right    Coeff Contr.   Expan.
          40.5    49.5             .1       .3

CROSS SECTION OUTPUT  Profile #PF 1  
                                                                                           
  E.G. Elev (m)           712.03    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              0.64    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           711.39    Reach Len. (m)                                         
  Crit W.S. (m)           711.39    Flow Area (m2)            0.96      12.48       0.80   
  E.G. Slope (m/m)      0.007733    Area (m2)                 0.96      12.48       0.80   
  Q Total (m3/s)           48.59    Flow (m3/s)               1.75      45.47       1.37   
  Top Width (m)            11.54    Top Width (m)             1.39       9.00       1.16   
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  Vel Total (m/s)           3.41    Avg. Vel. (m/s)           1.82       3.64       1.71   
  Max Chl Dpth (m)          1.39    Hydr. Depth (m)           0.69       1.39       0.69   
  Conv. Total (m3/s)       552.5    Conv. (m3/s)              19.9      517.1       15.5   
  Length Wtd. (m)                   Wetted Per. (m)           1.96       9.00       1.80   
  Min Ch El (m)           710.00    Shear (N/m2)             37.17     105.13      33.65   
  Alpha                     1.08    Stream Power (N/m s)     67.73     383.17      57.39   
  Frctn Loss (m)                    Cum Volume (1000 m3)                                   
  C & E Loss (m)                    Cum SA (1000 m2)                                       
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 2  
                                                                                           
  E.G. Elev (m)           713.66    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              1.12    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           712.55    Reach Len. (m)                                         
  Crit W.S. (m)           712.55    Flow Area (m2)            3.24      22.93       2.70   
  E.G. Slope (m/m)      0.006195    Area (m2)                 3.24      22.93       2.70   
  Q Total (m3/s)          126.33    Flow (m3/s)               7.94     112.20       6.19   
  Top Width (m)            13.67    Top Width (m)             2.55       9.00       2.12   
  Vel Total (m/s)           4.37    Avg. Vel. (m/s)           2.45       4.89       2.29   
  Max Chl Dpth (m)          2.55    Hydr. Depth (m)           1.27       2.55       1.27   
  Conv. Total (m3/s)      1605.0    Conv. (m3/s)             100.9     1425.5       78.7   
  Length Wtd. (m)                   Wetted Per. (m)           3.60       9.00       3.32   
  Min Ch El (m)           710.00    Shear (N/m2)             54.72     154.76      49.54   
  Alpha                     1.14    Stream Power (N/m s)    133.89     757.38     113.43   
  Frctn Loss (m)                    Cum Volume (1000 m3)                                   
  C & E Loss (m)                    Cum SA (1000 m2)                                       
                                                                                           

CROSS SECTION OUTPUT  Profile #PF 3  
                                                                                           
  E.G. Elev (m)           714.12    Element                 Left OB    Channel   Right OB  
  Vel Head (m)              1.25    Wt. n-Val.               0.030      0.030      0.030   
  W.S. Elev (m)           712.87    Reach Len. (m)                                         
  Crit W.S. (m)           712.87    Flow Area (m2)            4.11      25.80       3.43   
  E.G. Slope (m/m)      0.005998    Area (m2)                 4.11      25.80       3.43   
  Q Total (m3/s)          153.51    Flow (m3/s)              10.71     134.45       8.35   
  Top Width (m)            14.26    Top Width (m)             2.87       9.00       2.39   
  Vel Total (m/s)           4.60    Avg. Vel. (m/s)           2.61       5.21       2.44   
  Max Chl Dpth (m)          2.87    Hydr. Depth (m)           1.43       2.87       1.43   
  Conv. Total (m3/s)      1982.1    Conv. (m3/s)             138.3     1736.0      107.8   
  Length Wtd. (m)                   Wetted Per. (m)           4.05       9.00       3.73   
  Min Ch El (m)           710.00    Shear (N/m2)             59.63     168.65      53.98   
  Alpha                     1.16    Stream Power (N/m s)    155.34     878.74     131.61   
  Frctn Loss (m)                    Cum Volume (1000 m3)                                   
  C & E Loss (m)                    Cum SA (1000 m2)                                       
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SUMMARY OF MANNING'S N VALUES 

River:oca             
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 princ.               12                 .03       .03       .03 
 princ.               11                 .03       .03       .03 
 princ.               10                 .03       .03       .03 
 princ.               9                  .03       .03       .03 
 princ.               8                  .03       .03       .03 
 princ.               7                  .03       .03       .03 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: oca             
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 princ.               12              137.15    137.15    137.15 
 princ.               11              115.39    115.39    115.39 
 princ.               10               55.83     55.83     55.83 
 princ.               9               105.54    105.54    105.54 
 princ.               8                67.48     67.48     67.48 
 princ.               7                                          
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: oca             

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 princ.               12              .1        .3 
 princ.               11              .1        .3 
 princ.               10              .1        .3 
 princ.               9               .1        .3 
 princ.               8               .1        .3 
 princ.               7               .1        .3 
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