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PROYECTO RESIDENCIAL MONTE SIERRA
MAYAGUEZ, PUERTO RICO
Menar Hydrosystems Engineering
Mayo 2007
l. INTRODUCCION

General

El Sr. Orlando Pérez, desarrollador, esta planificando la construccion de un proyecto
residencial en una propiedad localizada en el kildbmetro 1.1 de la Carretera Estatal PR-
349, Bo. Quebrada Grande, del Municipio de Mayagliez. El area de la finca se estima
en 59.33 acres (ver la Figura 3). La Figura 1 presenta la localizacién de la finca en los

cuadrangulos topograficos de Mayagliez y Rosario, publicados por el Servicio

Geolodgico de los Estados Unidos [USGS, 1982].

Dos quebradas discurren a través de la propiedad, estas no se encuentran identificadas
con ningun nombre. La finca no esta clasificada como inundable durante el evento de
inundacion de 100-afios de frecuencia segin se indica en el Mapa de Seguros contra
Inundaciones Numero 985H publicado por la Agencia Federal para el Manejo de
Emergencias (FEMA por sus siglas en inglés). Copia parcial de este mapa se presenta
en la Figura 2. A pesar de esto, se presumidé que la finca es inundable durante el
evento de inundacion de 100-afios y se aplicaron los requerimientos del Reglamento de
Planificacion Numero 13 de la Junta de Planificacion (JP). Es decir, los niveles de
inundacion de 100 afios a lo largo de las quebradas a ser estudiadas no seran

aumentados mas de 0.15 metro por encima de los niveles existentes (presumiendo un
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area urbana) en ninguna seccién como consecuencia del proyecto propuesto. Ademas,

se hard un analisis de mitigacion de flujo en cumplimiento con el Reglamento de

Planificacién Nimero 3 de la Junta de Planificacion {JP).

El plano topografico existente y el plano conceptual del desarrollo propuesto se
incluyen en el Apéndice F. El plano conceptual del desarrollo propuesto fue preparado
previo a la realizacién de este estudio. Por esta razdn, dicho plano se incluye como
informacién general, pero no considera las recomendaciones de este estudio por lo

cual no constituye el desarrollo propuesto final.

Autorizacion
El Sr. Orlando Pérez, representante de Orlando Pérez Contratista, Inc, autorizd este
estudio, mediante un acuerdo con el Sr. Miguel Menar Figueroa, PE, representante de

Menar Hydrosystems Engineering P.S.C.

Alcance del Estudio
El alcance de este estudio incluye las siguientes tareas.
o Visita al area para determinar las condiciones hidroldgicas e hidraulicas
existentes.
e Simulacion hidrologica e hidraulica de las condiciones existentes y propuestas.
o Calculo del perfil hidraulico para la inundacién de 100-afios para cada condicion

en las quebradas existentes en la finca.
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¢ (Calculo de las velocidades de flujo en el valle inundable y en el canal principal
para cada condicion en ambas quebradas.

o Determinar las dimensiones minimas de las estructuras de mitigacion de flujo
requeridas, para cumplir con el Reglamento de Planificacién Nimero 3 de la

Junta de Planificacion (JP).

Este estudio se divide en dos fases: 1) andlisis hidroldgico 2) analisis hidraulico. Por lo
tanto, los resultados mostrados en la seccidn de Andlisis Hidroldgico seran descritos
para las sub-cuencas del proyecto, Proyecto 1 Norte (PRO1N), Proyecto 1 Sur
(PRO1S), Proyecto 2 (PROJ2}, Proyecto 3 (PROJ3), Proyecto 4 (PROJ4) y dos sub-
cuencas externas llamadas Externa 1 (EXT1) y Externa 2 (EXT2). E| analisis
hidraulico se divide en dos secciones: 1) perfiles de inundacién y, 2) andlisis de

mitigacion de flujo.

Il. ANALISIS HIDROLOGICO
Metodologia
Se realiz6 un analisis hidrologico para determinar las descargas correspondientes a los
evenios de lluvia de 2- y 100-afios de frecuencia. Este analisis empled el Método del
Hidrograma Unitario, desarrollado por el Servicio de Conservacion de Suelos de los
Estados Unidos, segin contenido en el programa de computadora HEC-1 (Version 4.1)
[USACE, 1998], desarrollado por el Cuerpo de Ingenieros de los Estados Unidos. Se

computé la descarga en la salida de cada una de las cuencas analizadas.
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Los niimeros de curva (NC) asociados con la cuenca total y la cuenca del proyecto se
determinaron usando la clasificacion y los mapas de suelo publicados en el Catastro de
Suelos de Mayagliez preparado por el Servicio Nacional de Conservacion de Suelos
[NSCS, 1977]. Los valores de NC estimados para cada cuenca se muestran en la

Tabla 2 (para la condicién de humedad antecedente Ii).

Descripcion de la Cuenca
La Figura 3 presenta los limites de las cuencas establecidas para las condiciones
existentes y propuestas. Las cuencas fueron delimitadas en los cuadrangulos

topograficos de Mayagliez y Rosario a escala 1:20,000.

Para las condiciones existentes y propuestas el area del proyecto recibe escorrentia
externa de dos cuencas. Estas fueron nombradas como Cuenca Externa 1 (EXT1) y
Cuenca Externa 2 (EXT2). E| area del proyecto fue dividida en 4 sub-cuencas estas
fueron Proyecto 1 Norte (PRO1N), Proyecto 1 Sur (PRO1S), Proyecto 2 (PROJ2),

Proyecto 3 (PROJ3) y Proyecto 4 (PROJ4).

Para las condicién Existente, las cuencas Proyecto 1 Norte y Proyecto 1 Sur se
combinan con la Cuenca Externa 1. De otro lado la cuenca Proyecto 2 recibe la
escorrentia de la Cuenca Externa 2. Las cuencas Proyecto 3 y Proyecto 4 drenan

fuera del area del proyecto.

10
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Durante la condicion propuesta la cuenca Proyecto 3 se combina con las cuencas
Proyecto 1 Norte y Proyecto 1 Sur, recibiendo igualmente la escorrentia de la
Cuenca Externa 1. Ademas, durante esta condicién, la cuenca Proyecto 4 se

combina con la Proyecto 2 y |la Cuenca Externa 2.

Historial de Inundacion

En la investigacion realizada durante la preparacion de este estudio no se identificd
ningln estudio hidrolégico-hidraulico preparado con anterioridad en el cual se
considerara el desarrollo de la finca en cuestion. Tampoco fueron identificadas ofras

publicaciones oficiales que documenten inundaciones histéricas.

Datos de Lluvia

Los datos de lluvia promedio para los eventos de 2- y 100-Afios fueron obtenidos del
Atlas 14, Volumen 3 del Servicio Nacional de Meteorologia (NOAA por sus siglas en
ingles), disponible en Internet [U.S. Department of Commerce, et. al 2006]. Estos datos

son incluidos en el Apéndice B.

Para el modelo hidrolégico se utilizé una tormenta hipotética utilizando los datos
presentados en la Tabla 1. La lluvia es distribuida automaticamente para cada
profundidad y duracién en cada una de las frecuencias para los eventos de 2- y 100-

Afos.

11
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Tabla 1. Profundidades de lluvia acumuladas usadas en el modelo HEC-1.

Lluvia (pulg.), 100-afies | 095 | 1.66 | 3.95 | 542 | 6.22 | 827 | 11.65 | 15.22

Liuvia (pulg.), 2-afios 0.61 1.08 | 256 } 322 |} 3.37 | 3.77 | 416 | 469

Tiempo de Concentracion

l.a descarga maxima depende del tiempo requerido para que la escorrentia llegue
desde el punio mas remoto de la cuenca hasta la salida de la cuenca. Este se define
como el tiempo de concentracion y fue estimado usando la ecuacion de Kirpich. El
Apéndice A incluye los calculos de este parametro para cada cuenca y condicion

analizada.

Descargas Maximas

El modelo de HEC-1 fue desarrollado usando: 1) las profundidades de liuvia; 2) el area
total; 3) los nimeros de curva y; 4) el tiempo de concentracion de cada cuenca. La
descarga maxima para los eventos de frecuencia de 2- y 100-afios fue calculada en la
salida de cada cuenca. lLas Tabla 2 y 3 presentan los resultados de este analisis para
las frecuencias de 2- y 100-afios respectivamente. Los resultados detallados del

modelo hidrologico se incluyen en el Apéndice C.

12
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Tabla 2. Descargas méaximas para el evento de 2-afios de frecuencia.

PRO1N 22.30 (0.0348) 76 5 85 (2.41)

PRO1S 20.11 (0.0314) 76 5 77 (2.18)

EXT1 23.90 (0.0373) 74 5 84 (2.38}

COMB1 PRO1N + PRO1S + EXT1 246 (6.97)

EXISTENTE PROJ2 6.14 (0.0096) 79 5 26 (0.73)
EXT2 54.17 (0.08486) 66 5 130 (3.68)

COMB2 PROJ2 + EXT2 157 (4.44)

PRQOJ3 7.38 (0.0115) 79 5 31(0.88)

PROJ4 3.40 (0.0053} 76 5 13 (0.37)

PRO1N 22.30 (0.0348) 91 5 132 (3.74)
PRO1S 20.11 (0.0314) 91 5 119 (3.37)
PROJ3 7.38 (0.0115) 92 5 44 (1.25)
COMBP1 PRO1N + PRO18 + PROJ3 205 (8.35)
EXT1 23.90 (0.0373) 74 5 84 (2.37)
PROPUESTA CcOoMB1 COMBP1 + EXT1 379 (10.73)
PRQOJZ 6.14 (0.00986) 92 5 37 (1.05)
PROJ4 3.40 (0.0053) 92 5 20 (0.57)
COMBP2 PROJ2 + PRJ4 58 (1.64)
EXT2 54.17 (0.08486) 66 5 130 (3.68)
COMB2 COMBP2 +EXT2 188 (5.32)

13
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Tabla 3.

Descargas maximas para el evento de 100-afios de frecuencia.

EXISTENTE

PRO1N 22.30 (0.0348) 76 205 (5.80)
PRO1S 20.11 (0.0314) 76 185 (5.24)
EXT1 23.90 (0.0373) 74 216 (6.12)
COMB1 PRO1N + PRO1S + EXT1 606 (17.16)
PROJ2 6.14 (0.0096) 79 58 (1.84)
EXT2 54.17 (0.0846) 66 446 (12.63)
COMB2 PROJ2 + EXT2 504 (14.27)
PROJ3 7.38 (0.0115) 79 70 (1.98)
PROJ4 3.40 (0.0053) 76 31 (0.87)

PROPUESTA

PRO1N 22.30 (0.0348) 91 224 (6.34)
PRO1S 20.11 (0.0314) 91 202 (5.72)
PROJ3 7.38 (0.0115) 92 74 (2.10)

COMBP1 PRO1N + PRO1S + PROJ3 500 (14.16)

EXT1 23.90 (0.0373) 74 216 (6.12)
COMB1 COMBP1 + EXT1 716 (20.27)
PROJ2 6.14 (0.0096) 92 82 (1.75)
PROJ4 3.40 (0.0053) 92 34 (0.96)

COMBP2 PROJ2 + PRJ4 96 (2.72)

EXT2 54.17 (0.0846) 66 446 (12.62)
COMB2 COMBP2 +EXT2 542 (15.35)

14
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Ili. ANALISIS HIDRAULICO
Metodologia
El analisis hidraulico fue realizado para las dos quebradas que drenan a través del

proyecto, estas fueron nombradas Quebrada 7y Quebrada 2.

La Quebrada 1 recoge la escorrentia de las sub-cuencas Externa 1, Proyecto 1 Norte
y Proyecto 1 Sur bajo la condicidn existente. Bajo la condicién propuesta, esta
guebrada recibe ademas la escorrentia de la sub-cuenca Proyecto 3, por lo tanto las
obras de mitigacion propuestas (siguiente seccidon), deben asegurar que el flujo de la

Quebrada 1 sea menor o igual al flujo existente.

En Ja condicidon existente la Quebrada 2 recibe la escorrentia de las sub-cuencas
Externa 2 y Proyecto 2. Para la condicion propuesta la sub-cuenca Proyecto 4
drenara también hacia esta quebrada. Igualmente las obras de mitigacidn propuestas
para estas sub-cuencas deberan asegurar un flujo menor o igual a la condicidn

existente.

El analisis hidraulico para ambas quebradas fue realizado usando el modelo de
computadora HEC-RAS, desarrollado por el Cuerpo de Ingenieros de los Estados

Unidos [USACE, 2005].

Dos modelos fueron hidraulicos fueron desatroliados para cada quebrada con el fin de

simular las condiciones existentes y propuestas. El nivel inicial de la superficie del

15
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agua en la seccion inicial para el evento de 100-afios fue presumido igual a la
profundidad critica para ambas condiciones, existente y propuesta en ambas

quebradas.

Un total de trece (13) secciones transversales fueron medidas en el campo para la
Quebrada 1. La seccién 9.5 fue interpolada entre las secciones 9 y 10. Para la
Quebrada 2 seis (6) secciones tiransversales fueron tomadas del cuadrangulo
topografico de Mayaguez. La Figura 4 presenta la localizacion de las secciones

transversales.

El Estudio de Campo fue realizado por el Agr. Wilfredo Cruzado Albi. Una copia

certificada de este estudio se incluye en el Apéndice F.

Coeficientes Hidraulicos

Los coeficientes de rugosidad de Manning fueron determinados de acuerdo a la
inspeccion visual del area. lLos valores utilizados para la condicién existente fueron
0.04 en el canal principal y 0.06 en la planicie inundable. En el caso de los coeficientes
de contraccién y expansién se utilizaron 0.1 y 0.3 respectivamente en transiciones

graduales y, 0.2 y 0.4 en transiciones abruptas (atarjeas).

16
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Quebrada 1

Modelo de Condicion Existente

La Quebrada 1 nace fuera del proyecto y esta caracterizada por un canal bien definido
y alguna vegetacién. Su cauce no es muy profundo y tiene una pendiente severa. No
existe ninguna estructura hidraulica a lo largo del tramo de quebrada estudiado. Los
niveles de agua y las velocidades calculadas en cada seccién transversal a lo largo de
la Quebrada 1 se presentan en la Tabla 4. La Figura 5 presenta el perfil de inundacion
para el evento de 100-afos. lLos datos de entrada y salida del modelo HEC-RAS

(geometria: Quebrada 1 EXIS) se incluyen en el Apéndice D.

Tabla 4. Resultados del modelo hidraulico para la Quebrada 1: 100-anos:

condicion existente.

1 17.16 64.91 65.96 4.81
2 17.16 66.83 67.53 5.65
3 17.16 68.71 69.72 6.09
4 17.16 71.35 72.29 5.43
5 17.16 73.43 74.03 4.96
6 17.16 77.04 77.52 11.28
7 17.16 85.05 86.25 2.71
8 17.16 86.17 87.09 474
9 17.16 89.03 89.88 4.66
9.5 17.16 92.90 93.20 6.63

17
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Tabla 4.

Resultados del modelo hidraulico para la Quebrada 1: 100-afos:

condicién existente (continuacion).

10 17.16 96.76 97.26 2.16
9.9 17.16 96.76 97.16 2.93
11 17.16 101.83 102.07 10.00
12 17.16 102.05 110.32 2.81
13 17.16 123.73 125.22 2.48

Modelo de Condicién Propuesta

El modelo de condicion existente para esta quebrada fue modificado para considerar la
atarjea propuesta entre las secciones 9.9y 9.5. Los niveles de inundacion calculados y
las velocidades en cada seccidn fransversal a lo largo de la quebrada se indican en la
Tabla 5. La Figura 6 muestra el perfil de inundacién para el evento de 100-afios. Los
datos de entrada y salida del modelo de HEC-RAS (geometria: Quebrada 1 PROP) se

incluyen en el Apéndice D.

La estructura propuesta consiste de dos atarjeas rectangulares de hormigén de 3.66 x

1.83m (largo x alto) entre las secciones 9.5 y 9.9. La Figura 8 presenta la localizacion

de esta estructura.

18
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Para asegurar el nivel de operacion de las atarjeas propuestas durante el evento de
inundacion de 100-afios es necesario proveer alerones en la entrada de la atarjea

(seccibn 6) y suavizar los bordes 1/12 de la dimension de |a caja segtin corresponda.

Tabla 5. Resultados del modelo hidraulico para la Quebrada 1: 100-afios:

condicion propuesta.

1 17.16 64.91 65.96 4.81
2 17.16 66.83 67.53 5.65
3 17.16 68.71 69.72 6.09
4 17.16 71.35 72.29 5.43
5 17.16 73.43 74.03 4.96
) 17.16 77.04 77.52 11.27
7 17.16 85.05 86.24 272
8 17.16 86.17 87.17 4.15
9 17.16 89.03 89.69 6.56
9.5 17.16 92.40 93.19 2.37
9.8 Atarjea
9.9 17.16 95.76 97.18 0.66
10 17.16 96.76 97.16 2.93
11 17.16 101.83 102.07 10.00
12 17.16 109.05 110.32 2.81
13 17.16 123.73 125.22 248

19
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El remanso en la Quebrada 1 provocado por el proyecto propuesto es menor que 0.15
metro (0.08m seccion 8.0) que es el maximo permitido por el Reglamento de
Planificacion Numero 13 de la JP. Aungue la quebrada analizada no esta clasificada
como inundable se aplico dicho reglamento segin lo requiere el Departamento de

Recursos Naturales y Ambientales (DRNA) para estos casos.

Quebrada 2

Modelo de Condicion Existente

La Quebrada 2 nace en el lado este de |a finca y esta caracterizada por un canal bien
definido y alguna vegetacion. Su cauce no es muy profundo y tiene una pendiente
considerada como severa. No existe ninguna estructura hidraulica a lo largo del tramo

de quebrada estudiado.

Tabla 6. Resultados del modelo hidraulico para la Quebrada 2: 100-afios:

condicién existente.

0 14.27 45.00 46.13 4.49
1 14.27 50.00 51.13 6.22
2 14.27 65.00 65.71 10.19
3 14.27 80.00 90.90 4.52
4 14.27 105.00 105.83 7.36
5 14.27 110.00 111.32 2.55
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Los niveles de agua calculados y las velocidades en cada seccion transversal a lo largo
de la Quebrada 2 se indican en la Tabla 8. La Figura 7 presenta el perfil de inundacion
para el evento de 100-afios. Los datos de entrada y salida del modelo HEC-RAS para

esta condicion (geometria: Quebrada 2 EXIS) se incluyen en el Apéndice D.

Modelo de Condicion Propuesta

El desarrollo propuesto no contempla obra de canalizacidn alguna a lo largo del tramo
de la quebrada que pasa por la propiedad. Por lo tanto, el modelo hidraulico para esta
condicion es el mismo que el modelo de la condicién existente. Los datos de entrada y
salida del modelo de HEC-RAS para esta condicién (geometria: Quebrada 2 EXIS) se

incluyen en el Apéndice D.

IV. ANALISIS DE MITIGACION DE FLUJO
Para el disefio del sistema pluvial del proyecto se considerd un 100 por ciento de
desarrollo en las cuencas del proyecto, esto es aproximadamente 59.33 acres. La

mitigacién fue dividida en Oeste y Este.

Para este andlisis se desarrolld un segundo modelo usando el programa de
computadora HydroCAD. La razdén para usar este programa fue aprovechar las
opciones y recursos graficos disponibles para el disefio de una estructura de detencion

de flujo. Por ejemplo, el volumen de almacenaje requerido puede ser determinado sin
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la necesidad de calculos externos directos o indirectos.

describe a continuacion.

El primer paso fue reproducir los modelos de HEC-1 desarrollados en el analisis
original (s6lo los resultados del modelo de condicién propuesta fueron reproducidos).
Debido a que HydroCAD no incluye la opcidn de distribuir fa profundidad de Huvia
utilizando la distribucion balanceada fue necesario modificar los nimeros de curva para

reproducir los resultados de HEC-1.

presentan en la Tabla 7.

Tabla 7.

El uso de este modelo se

Los valores de NC usados en HydroCAD se

Numero de curva equivalente entre los modelos HEC-1 y HydroCAD.

PRO1N PROPUESTA 91 91 40 89
PRO1S PROPUESTA 91 91 40 89

EXT1 EXISTENTE 74 74 38 72
PROJ 2 PROPUESTA 92 92 40 89

EXT2 EXISTENTE 66 66 36 64
PROJ 3 PROPUESTA 92 92 40 89
PROJ 4 PROPUESTA 92 92 40 88

Mitigacion Oeste

Este analisis de mitigacién fue conceptualizado como la combinacién de los flujos de

las cuencas PRO1TN, PRO1S y PROJ3 drenando en un punto localizado al sur de la
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cuenca PRO1TN. El incremento de flujo es de 606 a 716 pcs y de 295 a 379 pcs para
las frecuencias de 2- y 100-afios respectivamente en la combinacién de los flujos al sur
de la cuenca PRO1S (COMB1}. Por esta razon, sera necesario proveer una estructura
de mitigacion de flujo dentro de los limites del area. Las dimensiones de dicha
estructura seran determinadas con la aplicacion del programa de computadora

HydroCAD.

Con ese objetivo, una estructura de mitigacién (charca abierta) fue dimensionada en el
extremo sur de la cuenca PRO1TN dentro de los limites de la propiedad (ver Figura 8).
Dicha estructura fue disefiada considerando las elevaciones existentes y la elevacion
del nivel de agua calculado para la Quebrada 1 en la seccidon 2 para la condicion
propuesta (67.53m “ms!l”). Esta estructura fue dimensionada en funcién de la

estructura de salida y con una profundidad de 3.5 metros.

La estructura resultante es una charca abierta de forma irregular con un area en el tope
de 0.668 acre y un area de fondo de 0.325 acre. Las estructuras de salida se
componen de un orificio vertical de 2.0 x 2.0 pies (ancho x alto), un orificio horizontal
4.00 x 4.00 pies (ancho x largo) vy dos tuberias paralelas de hormigén de 48 pulgadas
de didmetro (D.L.) con una pendiente minima de 1 por ciento. La Tabla 8 muestra los
resultados del analisis de mitigacién. La Figura 9 muestra un esquema conceptual de

esta estructura.
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Tabla 8. Resuitados del analisis de mitigacién Oeste.

charca irregular
(295) [606]
(379) [716]
(245) [470]
0.668
0.325
3.5
7,031
(70.05) [70.62]

Orificio Vertical de 2.00'x2.00’
Invertida = 68.11m

Orificio Horizontales de 4.00'x 4.00° @ Invertida
= 70.20m

(2) Tubos de Hormigén de 48",
pendiente 1%, Invertida = 68.11m

Todos los datos de entrada y salida generados por el modelo de HydroCAD se incluyen

en el apendice E.

Mitigacién Este

Este analisis de mitigacién fue conceptualizado como la combinacién de los flujos de
las cuencas PROJ2, y PROJ4 drenando en un punto localizado al sur de la cuenca
PROJ2. El aumento es de 504 a 542 pcs y de 157 a 188 pcs para las condiciones de
2- y 100-afios respectivamente en la combinacion de los flujos al sur de la cuenca

PROJ2 (COMB2). Por esta razén, sera necesario proveer una estructura de mitigacion
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de flujo dentro de los limites del area. Las dimensiones de dicha estructura fueron

determinadas con la aplicacion del programa de computadora HydroCAD.

Con ese objetivo, una estructura de mitigacion (charca abierta) fue dimensionada en el
extremo sur de la cuenca PROJ2 dentro de los limites de la propiedad (ver la Figura 8).
Dicha estructura fue disefiada considerando las elevaciones existentes y la elevacion
en la seccion 1 para la Quebrada 2, durante la condicion propuesta (50.00m “msl™). La
charca fue dimensionada en funcién de la estructura de salida y con una profundidad

de 3 metros.

La estructura resultante es una charca abierta de forma irregular con un area en el tope
de 0.272 acre y un area de fondo de 0.116 acre. Las estructuras de salida se
componen de un orificio vertical de 1.50 x 1.50 pies (ancho x alto), un orificio horizontal
de 2.00 x 2.00 pies (ancho x largo) y una tuberia de hormigén de 48 pulgadas de
diametro (D.l.) con pendiente minima de 1 por ciento. La Tabla 9 presenta los
resuitados del analisis de mitigaciéon para la charca Este. La Figura 10 presenta un

esquema conceptual de esta estructura.

Tabla 9. Resultados del analisis de mitigacion Este.

charca irregular
(157) [504]
(188) [542]
(156) [479]
0.272
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Tabla 9. Resultados del andlisis de mitigacion Este (continuacion).

0.1186
3
2,355

(51.73) [52.30]

Orificio Vertical de 1.50'x1.50'
Invertida = 50.26m

Orificio Horizontales de 2.00'x 2.00°
Inveriida = 52.07m

(1) Tubo Hormigén de 48", pendiente
1%, Invertida = 50.26m

Todos los datos de entrada y salida generados por el modelo de HydroCAD se incluyen

en el apéndice E.
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V. CONCLUSIONES Y RECOMENDACIONES

Conclusiones

1.

El desarrollo propuesto aumentara las descargas existentes que se producen en
la finca que se propone desarrollar. Los aumentos seran de 295 a 379 pcs y de
608 a 716 pcs para los eventos de 2- y 100-afios de frecuencia respectivamente
en el lado Oeste. Para el lado Este seran de 157 a 188 pcs y 504 a 542 para 2-
y 100-afios respectivamente. Por lo tanto, dos estructuras de mitigacién de flujo

deberan ser construidas dentro de los limites de la finca.

El aumento méaximo en los niveles de las quebradas analizadas durante la
condicion propuesta es menor a 0.15 metro que es el maximo permitido por el
Reglamento de Planificacion Nimero 13 de la Junta de Planificacién. Aunque
las areas estudiadas no se clasifican como inundables, los requerimientos de
dicha reglamentacion fueron aplicados segun requerido por el Departamento de

Recursos Naturales y Ambientales (DRNA).

La estructura de mitigacién recomendada para el lado Oeste reducira la
descarga de flujo maximo de 716 a 470 pcs, que es menor que los 606 pcs que
se generan durante la condicidn existente. En el caso del evento de 2-afios se
reducira de 379 a 245 pcs, que es menor que los 295 pcs que se generan

durante la condicidn existente. Por lo tanto, la mitigacién propuesta cumple con
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el Reglamento de Planificacidn Namero 3 de la Junta de Planificacion. Las

especificaciones de esta estructura se indican en la Tabla 8.

4. La estructura de mitigacion recomendada para el lado Este reducira la descarga
de flujo maximo de 542 a 479 pcs, que es menor que los 504 pcs que se
generan durante la condicion existente. En el caso del evento de 2-afios se
reduce de 188 a 156 pcs, que es menor que los 157 pcs que se generan durante
la condicién existente. Por lo tanto, la mitigacién propuesta cumple con el
Reglamento de Planificacion Numero 3 de la Junta de Planificacion. Las

especificaciones de esta estructura se indican en la Tabla 9.

Recomendaciones

1. La estructura de mitigacidn minima requerida en el lado Oeste es una charca
abierta de forma irregular con un area en el tope de 0.668 acre y un area de
fondo de 0.325 acre. Las estructuras de salida son un orificio vertical de 2.00 x
2.00 pies (ancho x alto), un orificio horizontal 4.00 x 4.00 pies (ancho x largo) y
dos tuberias paralelas de hormigdn de 48 pulgadas de diametro (D.l.) con una

pendiente minima de 1 por ciento.
2. La esfructura de mitigacidon minima requerida en el lado Este es una charca

~ abierta de forma irregular con un area en el tope de 0.272 acre y un érea de

fondo de 0.116 acre. lLas estructuras de salida son un orificio vertical de 1.50 x
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1.50 pies (ancho x alto), un orificio horizontal de 2.00 x 2.00 pies (ancho x largo)
y una tuberia de hormigdén de 48 pulgadas de diametro (D.l.) con pendiente

minima de 1 por ciento.

3. Las estructuras de detencidn recomendadas deberan tener las especificaciones
gue se indican en las Tablas 8 y 9. Sus localizaciones se indican en la Figura 8.

Las Figuras 9 y 10 presentan los esquemas conceptuales de cada estructura.

4. Las dimensiones de la charca propuesta para el lado Oeste pueden ser
modificadas segln lo requiera el disefiador civil del proyecto. Sin embargo, se
debera proveer el volumen de almacenaje minimo recomendado (7,031 m®). Se
debera consultar con nuestra oficina, de surgir algin cambio, para obtener

nuestra recomendacion.

5. Las dimensiones de la charca propuesta para el lado Este pueden ser
modificadas segln lo requiera el disefiador civil del proyecto. Sin embargo, se
debera proveer el volumen de almacenaje minimo recomendado (2,355 m®). Se
debera consultar con nuestra oficina, de surgir algun cambio, para obtener

nuestra recomendacion.

6. El modelo de condicion existente para la Quebrada 1 fue modificado para
considerar la atarjea propuesta. Esta consiste de dos cajas rectangulares de

hormigén reforzado de 3.66 x 1.83m (largo x aito). El largo de la atarjea es de
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aproximadamente 25 metros. La localizacién de la atarjea se presenta en la

Figura 8.

7. Para asegurar el nivel de operacién de la atarjea propuesta durante el evento de
inundacién de 100-afios es necesario proveer alerones en su entrada y suavizar
los bordes 1/12 de la dimension de la caja, segln corresponda. También se
debera proveer una proteccidn contra la socavacién en la entrada y salida de la
atarjea. Dicha proteccién debe proveerse por un largo minimo de § metros

antes de la entrada y después de |a salida.

8. El nivel final de piso minimo de las residencias propuestas en el area del
proyecto deberd ser establecida a un minimo de 0.6 metro por encima de la
elevacion para el flujo de 100-afios, es decir, 71.62 metros (“msl”) en el lado
Oeste y 53.18 metros (“msl”) en el lado Este. En las calles y areas comunes los
niveles finales deben ser determinados afiadiendo 0.30 metro al nivel de
inundacién de 100-afios en cada seccién transversal de las quebradas segtn

corresponda.

9. El disefio del sistema pluvial debera proveer pocetos con suficiente capacidad

de entrada al sistema para minimizar la inundacion en las calles durante eventos

de inundacién extremos.
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10.El relleno a lo largo de las quebradas debera ser limitado a una distancia minima
de 5 metros medidos desde los bancos del canal en todas las secciones

(exigencia de franja verde del DRNA).

11.Los planos finales para el proyecto propuesto deben fomar en consideracién

fodas las recomendaciones de este estudio.

12.El Municipio de Mayagliez debera establecer un programa de inspeccion y de
mantenimiento rutinario una vez que las instalaciones hayan sido completadas y
puestas en servicio. Las inspecciones deberan ser conducidas en periodos
anuales o semestrales, asi como después de eventos de lluvia extremos. Estas
deben ser debidamenie documentadas. Se debera registrar la fecha de la
inspeccion, deficiencias, tanto menores como mayores, y areas donde se
podrian registrar problemas futuros. Cuando se realice cualquier trabajo de

reparacion éste debera ser documentado.

Limitaciones del Estudio

Todas las recomendaciones indicadas deben ser puestas en practica para asegurar el
nivel de operacion de las estructuras hidraulicas recomendadas. Los resultados de
este estudio estan basados en condiciones de flujo libre a través de las estructuras
hidraulicas recomendadas. Se requiere un mantenimiento apropiado para gque se
garantice esta condicion. La acumulacion de basura y/o escombros puede obstruir el

fibre flujo de las aguas pluviales, produciendo un remanso mayor que el indicado en
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este estudio. Este analisis esta basado en el estudio de campo realizado por el Agr.
Wilfredo Cruzado Albi. Variaciones en dicho estudio podrian invalidar total o

parcialmente los resultados y recomendaciones indicadas en este estudio.
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VI. CERTIFICACION
Certifico que el estudio hidrologico hidraulico presentado aqui fue realizado por mi y la
informacién es verdadera, correcta, y completa segin mi conocimiento. Conozco vy
acepto las consecuencias de incluir y someter informacion incompleta, inconclusa o
falsa en este documento. Para que asi conste, firmo la presente certificacién en

Carolina, Puerto Rico, el 30 de mayo de 2007.

Miguel Menar Figueroa, MSCE, PE
Licencia #13051
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Figura 1. Localizacion del proyecto en los
cuadrangulos topograficos de
Mayagliez y Rosario
(escala 1:20,000).
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MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ¢ HYDRAULICS © SEDIMENT TRANSPORT

HOJA DE CALCULO: NUMERO DE CURVA

Projecto: Monte Sierra  Por: LHR Fecha: 18de mayo de 2006

Localizacion: Mayagliez Verificado. MMF Fecha: 18 de mayo de 2006
CUENCA: PROYECTO 3 CONDICION: PROPUESTA

AREA (Ac) =  7.38

AREA (mi®)= 0.0115

Mucara clay (MxEZ2), D Residencial 92 3.69 339.48
Serpentenite outcrop (So), D Residencial 92 3.69 339.48
Totals 7.38 678.96

NC 92

* Condicion de humedad antecedente li



MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ¢ HYDRAULICS e SEDIMENT TRANSPORT

HOJA DE CALCULO: NUMERO DE CURVA

Projecto: Monte Sierra  Por: LHR Fecha: 18 de mayo de 2006

Localizacién:  Mayaglez Verificado: MMF Fecha: 18 de mayo de 2006

CUENCA: PROYECTO 4 CONDICION: PROPUESTA
AREA (Ac) = 3.40
AREA (mi®)= 0.0053

Quebrada silty clay (QuE2), C Residencial 90 0.78 70.2
Serpentenite outcrop (So), D Residencial 92 2.62 241.04
Totals 34 311.24
NC 92

: Condicion de humedad antecedente i



MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ¢ HYDRAULICS © SEDIMENT TRANSPORT

HOJA DE CALCULO: TIEMPO DE CONCENTRACION (Tc)

CONDICION: EXISTENTE CUENCA: EXTERNA1
L = 2071 meters x 3.28 = 67946 feet
S = 2116 (top) -~ 1569 (bottom) = 5470 =+ 2071 = 0.2641
Equation

Tc = 0.00013L.%77

80.385
Tc = 0.00013 x ( 67948 %7
( 02641 %%

Total = 0033 x 60 = 1.98 minutes*
Tc= 5 minutes

*si el total es menor de 5 minutos, se utiliza 5 min.

LLUVIA EN PULGADAS

Latitud: 18.19118333N l.ongitud: 67.12842222W

Lluvia, pulg. 100 YR 0.95 1.66 3.95 5.42 6.22 827 | 1165 | 15.22

Lluvia pulg. 2 YR 0.61 1.08 2.56 3.22 3.37 3.77 4.16 4.69




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ¢ HYDRAULICS © SEDIMENT TRANSPORT

HOJA DE CALCULO: TIEMPO DE CONCENTRACION (Tc)

CONDICION: EXISTENTE CUENCA: EXTERNA 2
L = 2614 meters x 328 = 857.61 feet
S = 2705 (top) ~ 119.7 (bottom) = 150.80 =+ 2614 = 0.5769
Equation

Tc = 0.00013L%7

80.385
Te = 0.00013 x ( 85761 )°7
( 0.5769 ) &-980

Total = 0.029 x 60 = 1.74 minutes™®
Te= 5 minutes

*si el total es menor de 5 minutos, se utiliza 5 min.

LLUVIA EN PULGADAS

Latitud: 18.19118333N l.ongitud: 67.12842222W

Lluvia, pulg. 100 YR 0.95 1.66 3.95 5.42 6.22 8.27 | 11.65 | 156.22

Lluvia pulg. 2 YR 0.61 1.08 2.56 3.22 3.37 3.77 | 416 | 4.69




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ¢ HYDRAULICS ¢ SEDIMENT TRANSPORT

HOJA DE CALCULO: TIEMPO DE CONCENTRACION (Tc)

CONDICION: EXISTENTE CUENCA: PROYECTO1
L = 4763 meters x 3.28 = 1,562.66 feet
S = 1187 (top) -~ 67 (bottom) = 51.70 +~ 476.3 = 0.1085
Equation

Tc = 0.00013L%77

80.385
Te = 0.00013 «x ( 156266 )%
( 0.1085 ) 0355

Total = 0.088 X 60 = 5.28 minutes®
Tec= 5 minutes

*si el total es menor de 5 minutos, se utiliza 5 min.

LLUVIA EN PULGADAS

Latitud: 18.19118333N Longitud: 67.12842222W

Lluvia, pulg. 100 YR 0.95 1.66 3.95 5.42 6.22 8.27 § 1165 | 15.22

Liuvia pulg. 2 YR 0.61 1.08 2.56 3.22 3.37 3.77 § 416 | 4.69




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ¢ HYDRAULICS ® SEDIMENT TRANSPORT

HOJA DE CALCULO: TIEMPO DE CONCENTRACION (Tc)

CONDICION: EXISTENTE CUENCA: PROYECTO 2
L = 2627 meters x 3.28 = 82907 feet
S = 1194 (top) - 78.7 (bottom) = 4070 <+ 2527 = 0.1611
Equation

Tc = 0.00013L%77

80‘385
Tc = 0.00013 «x (  820.07 o7
( 0.1611 ) 0989

Total = 0.046 X 60 = 2.76 minutes*
Tc= 5 minutes

*si el total es menor de 5 minutos, se utiliza 5 min.

LLUVIA EN PULGADAS

Latitud: 18.19118333N Longitud: 67.12842222W

Liuvia, pulg. 100 YR 0.95 1.66 3.95 542 6.22 8.27 | 11.65 | 15.22

Lluvia pulg. 2 YR 0.61 1.08 2.56 3.22 3.37 3.77 416 4.69




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ¢ HYDRAULICS @ SEDIMENT TRANSPORT

HOJA DE CALCULO: TIEMPO DE CONCENTRACION (Tc)

CONDICION: EXISTENTE CUENCA: PROYECTO 3
L = 1499 meters x 328 = 491.80 feet
S= 829 (top) - 60.9 (bottom) = 2200 =+ 1499 = 0.1468
Equation

Tec = 0.00013L%"7

80.385
Tc = 0.00013 x (49180 H)°©
( 01468 )%

Total = 0.032 Xx 60 = 1.02 minutes*
Te= 5 minutes

*si el total es menor de 5 minutos, se utiliza 5 min.

LLUVIA EN PULGADAS

Latitud: 18.19118333N Longitud: 67.12842222W

Lluvia, pulg. 100 YR

Lluvia pulg. 2 YR 0.61 1.08 2.56 3.22 3.37 3.77 | 416 | 4.69




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY e HYDRAULICS ® SEDIMENT TRANSPORT

HOJA DE CALCULO: TIEMPO DE CONCENTRACION (Tc)
CONDICION: EXISTENTE CUENCA: PROYECTO 4

L = 554 meters x 3.28 = 181.76 feet

S = 752 (top) - 59.2 (bottom) = 16.00 <+ 554 = 0.2888
Equation

Tc = 0.00013L°%77

80.385
Tc = 0.00013 x (  181.71 ) o7
( 02888 )O

Total = 0.012 x B0 = 072 minutes?*
Tc= 5 minutes

*si el {otal es menor de 5 minutos, se utiliza 5 min.

LLUVIA EN PULGADAS

Latitud: 18.19118333N Longitud: 67.12842222W

Lluvia, pulg. 100 YR 0.95 1.66 3.95 5.42 6.22 827 § 11.65 | 15.22

Liuvia pulg. 2 YR 0.61 1.08 2.56 3.22 3.37 3.77 4.16 4.69




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.

HYDROLOGY @ HYDRAULICS ® SEDIMENT TRANSPORT

PROJECTO:
LOCALIZACION:

FECHA:

Monte Sierra

Mayagiiez

18 de mayo de 2006

HYDROLOGIC DATA RESULTS
EXISTENTE 100 ANOS

EXISTENTE

PRO1TN 22.30 (0.0348) 76 205 (5.80)
PRO1S 20.11 (0.0314) 76 185 (5.24)
EXTA1 23.90 (0.0373) 74 216 (6.12)
COMB1 PRO1N + PRO1S + EXT1 606 (17.16)
PROJ2 6.14 (0.00986) 79 58 (1.64)
EXT2 54.17 (0.0846) 66 446 (12.63)
COMB2 PROJ2 + EXT2 504 (14.27)
PROJ3 7.38 (0.0115) 79 70 (1.98)
PROJ4 3.40 (0.0053) 76 31(0.87)




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ¢ HYDRAULICS @ SEDIMENT TRANSPORT

PROJECTO: Monte Sierra
LOCALIZACION: Mayagiiez

FECHA: 18 de mayo de 2006

HYDROLOGIC DATA RESULTS
PROPUESTO 100 ANOS

PROTN 22.30 (0.0348) 91 5 224 (6.34)
PRO1S 20.11 (0.0314) 91 5 202 (5.72)
PROJ3 7.38 (0.0115) 92 5 74 (2.10)
COMBP1 PRO1N + PRO1S + PROJ3 500 (14.16)
EXT1 23.90 (0.0373) 74 5 216 (6.12)
PROPUESTA COMB1 COMBP1 + EXT1 716 (20.27)
PROJ2 6.14 (0.00986) 92 5 62 (1.75)
PROJ4 3.40 (0.0053) 92 5 34 (0.96)
COMBP2 PROJZ + PRJ4 96 (2.72)
EXT2 54.17 (0.0846) 66 5 446 (12.62)
COMB2 COMBP2 +EXT2 542 (15.35)




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ® HYDRAULICS © SEDIMENT TRANSPORT

PROJECTO:
LOCALIZACION:

FECHA:

Monte Sierra
Mayagiiez

18 de mayo de 2006

HYDROLOGIC DATA RESULTS
ANOS

EXISTENTE 2

EXISTENTE

PROIN 22.30 (0.0348) 76 85 (2.41)
PRO1S 20.11 (0.0314) 76 77 (2.18)
EXT1 23.90 (0.0373) 74 84 (2.38)
COMB1 PROTN + PRO1S + EXT1 246 (6.97)
PROJ2 6.14 (0.0096) 79 26 (0.73)
EXT2 54.17 (0.0846) 66 130 (3.68)
COMB2 PROJ2 + EXT2 157 (4.44)
PROJ3 7.38 (0.0115) 79 31 (0.88)
PROJ4 3.40 (0.0053) 76 13 (0.37)




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.

HYDROLOGY ¢ HYDRAULICS @ SEDIMENT TRANSPORT

PROJECTO:
LOCALIZACION:

FECHA:

Monte Sierra

Mayagliez

18 de mayo de 2006

HYDROLOGIC DATA RESULTS
PROPUESTO 2 ANOS

PROPUESTA

PRO1N 22.30 (0.0348) 91 132 (3.74)
PRO1S 20.11 (0.0314) 91 119 (3.37)
PROJ3 7.38 (0.0115) 92 44 (1.25)

COMBP1 PRO1N + PRO1S + PROJ3 295 (8.35)

EXT1 23.90 (0.0373) 74 84 (2.37)
COMBH1 COMBP1 + EXT1 379 (10.73)
PROJ2 6.14 (0.0096) 92 37 (1.05)
PROJ4 3.40 (0.0053) 92 20 (0.57)

COMBP2 PROJ2 + PRJ4 58 (1.64)

EXT2 54.17 (0.0846) 66 130 (3.68)
COMB2 COMBP2 +EXT2 188 (5.32)




APENDICEB

Datos de Precipitacion
(NOAA ATLAS 14, VOL 3, VERSION 3.0)



HH Monte Sierra, Mayaguez, Puerto Rico

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Puerto Rico 18.19118333 N 67.12842222 W 269 feet
from "Precipitation-Fraquency Atlas of the United States" NOAA Atlas 14, Volume 3, Version 3
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M. Yekta, and D, Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006

Extracted: Tue May 29 2007

[ Confidence Limits | Seasonality ]{ Location Maps ][ OtherInfo. )| GIS data ][ Maps || Help | Docs ][ U.5. Map |
| Precipitation Frequency Estimates (inches)

ARI* || 5 10| 15| 30 [ 60 {120} 3 6 12 || 24 || 48 4 7 10 [ 20 |[30 |[ 45 | 60
(years)|imin||min|{min|minjimin{iminj| hr || hr || hr || hr || hr || day || day || day || day (| day || day || day

1 Jlo.51][0.69][0.89][1.42]2.10][2.65][2.75][3.03 |[3.26 |[3.63 ][4.49 1[5.07 |[6.33 ][7.39 ][10.69][13.69][18.08][22.33
2 |lo.61]0.84][1.08][1.72]|2.56][3.22][3.37][3.77 ||4.16 ]i4.69 |[5.74 |l6.46 ][7.98 |[0.27 |[13.29][17.00][22.34][27.57
5 ||0.67][0.92]|1.18]{1.891|2.80|3.61][3.85{4.56 ||5.35 |l6.39 |[7.60 |i8.38 |[10.00][11.44][15.82]{20.03|[25.78][31.49
|10 Jj0.73]]1.00][1.28]12.05{[3.04|[3.96][4.31]|5.30 {l6.51 |[7.99 |[9.37 ][10.16][11.81][13.33][17.97][22.57|[28.59][34.64]
25 J[0.81][1.11][1.43][2-28][3.38][4.52][5.03][6.38 {[8.31 ][10.50][12.13][12.81|[12.47][16.02][20.92][26.04][32.27|[38.70
50 llo.88||1.20}[1.54)12.47}[3.67|14.97||5.61}{7.30 l[9.89 |[12.72][14.57][15.10|[16.72][18.23][23.27|[28.77|[35.10][41.79
100 _|[|0.95][1.30][1.66[2.66[3.95][5.42]16.22](8.27 |[11.65]}15.22][17.29][17.65][19.14][20.58][25.66]|[31.52][37.87|[44.76
200 |[1.02|{1.39]1.79]}2.86|(4.25][5.90]}6.85](9.33 |[13.60]18.05][20.36[20.51][21.79|[23.10][28.15][34.37)[40.69][47.76
500 |[1.12][1.53|[1.96][3.14][4.66][6.55]17.75][10.83][16.53][22.32][24.98][25.23][25.85][27.01][31 .64][38.22][44.40][51.65

1000 [1.19][1.63][2-10](3:35][4.98][7.05]8.46][12.06][18.99][25.97)[28.93][29.22][29.51][30.18][34.39}41 .30]|47.24][54.59

[ B Text )f,ers_io_,n of table * These precipitation frequancy estimates are based on a partial duration series. AR Is the Average Recurrence Intesval,

;) Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero 1o appear as zero.
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HH Monte Sierra, Mayaguez, Puerto Rico

Partial duration based Point Precipitation Frequency Estimates Versian: 3
18.19118333 N 67.12842222 M 289 ft
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HH Monte Sierra, Mayaguez, Puerto Rico

Partial duration based Point Precipitation Fregquency Estimates Yersion: 3
18.19118333 N 67, 12842222 L 269 f+%
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Confidence Limits -
* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)
ARI=*|| 5 (104 15|[30 |60 (120 3 || 6 {12 24 [Jas8 |[ 4 || 7 [ 10 ] 20 [ 30 |[ 45 |[ 60
(years)| min |[min||min|imin|min[imir|| hr || br || hr || hr || hr || day || day || day || day || day || day || day
1 |j0.53]}0.73][0.94][1.50][2.22][2.80][2.94 ][3.31 |[3.67 J[4.11 |[5.01 |[5.58 Jl6.86 |[7.96 {11.42][14.61][19.14][23.60
2 |j0.63](0.88][1.14{[1.82]}2.70[3.51|[3.69 ||4.24 |[4.63 ][5.29 ][6.40 |[7.127][8.69 |[10.04|[14.24][18.16][23.73][29.20
[ 5 {lo.74][1.02][1.31][2.09]}3.10][3.99][4.30 ][5.23 ][6.00 ][7.23 ][8-52 J[o.28 |[10.91][12.41][16.97][21.41][27.40][33.35
10 _110.78]{1.07]|1.37][2.20][3.26][4.43][4.88 ][6.15 ][7.35 |[0-06 |[10.56][11.29][12.93][14.49][15.31][24.18][30.43]36.73
25 |[0.88]/1.20]1.53([2.46][3.65|[5.14]|5.79 |[7.58 |[8.39 |[12.03][13.86][14.41][16.00][17.56][22.65][28.08][34.52][41 25
|50 |0.o5|[1.30][1.68][2.68][3.98][5.74[6.57 |[8.85 [[9.99 |[14.73][16.88][17.21][18.70][20.18][25.34|[31.22][37.72][4.72
100 _|[1.04])1.42][1.83][2.92][4.34][6.38][7.43 ][10.26][11.76][17.83][20.39][20.42][21.68][23.02][28.18][34.47][40.99][8.18
200 _|[1.13]{1.54]11.98]13.17]|4.71][7.06{[8.37 |[11.86][13.74][21.42][24.42]24.67][25.01]26.11|[31.24][37.94|[45.41|[51.75
500_||1.26{1.72][2.20][3.53|[5.24][8.00][9.72 [[14.19[16.69][26.95|[30.64][30.94|[3 1.25)[31.57|[35.58][42.79][48.97][56.55
| 1000 |[1.36][1.85}[2.38]}3.81][3.66][8.77)[10.82][16.15][19.18][31.73][36.08][36.44] 36.80][37.17][39.09][46.73][52.59][60.23]

* The upper bound of the confidence Interval at 50% confidence level is the value whick 5% of the simufated quantile values for a given frequency &re greater than.
** These precipitation frequency estimates are based on a partial duration series. ARI is the Average Recumence interval.

Piease refer 1o the decumentation for more information. NOTE: Farmatting prevents estimales near zero io appear as zero,

Menar Hydrosystems Engineering




HH Monte Sierra, Mayaguez, Puerto Rico

* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

AR« 5 lwo|f1s]30]eolf1zofl 3|6 |fz2] 24 ] 48] 4 || 7 |[10]20] 30| 45] 60
(years)||min |jmin||min{min|[min|min}l hr || be || he || hr || hr || day || day || day || day || day || day || day
1 l0.48]j0.65][0.84]]1.34][1.99][2.49]}2.58][2.80][2.93 |[3.26 |[4.07 |[4.66 ||5.88 ]6.88 |[10.04][12.89][17.08][21.14]

2 J[o.58jo.79][1.01][1.62][2.40][3.03][3.15][3.47
5 |lo.67]0.91][1.17][1.87][2.77|[3.38]3.57][.16

3.72 [i4.21 |[5.18 |[5.93 |[7.40 |[8.64 |[12.48

16.01

[21.14][26.10]

4.74 |I5.66 ||6.81 ||7.63 ||9.22 ||10.62][14.82]

18.81

24.34{|29.76

10 |0.72 0.99](1.27|12.03{3.0113.693.96]|4.76

5.67 ||6.99 ||8.28 (|9.14

10.79(112.27

16.73121.09][26.89|[32.62]

25 }10.76}|1.03][1.33[2.13);3.16||4.17}|4.55

|l5.62]

[7.04 {l8.96 [l10.45|[11.29][12.99][14.55

19.25

24.06)130.12|36.22

50 10.81]|1.11|[1.43(]2.29]13.40)|4.54}|5.02{|6.30

8.18 [10.65]112.28][13.08](14.79][16.37

21.22

26.35{132.56|{38.90

100 }|0.87;{1.19|[1.52){2.44)i3.62||4.90}(5.48]|6.99

9.37 [112.48]114.24/[14.99{[16.66][18.23

23.17|28.621{34.89||41.43]

200 |[0.92][1.26][1.62][2.60]13.85][5.28][5.96][7.73]

[10.67][14.50]16.38][17.07][18.68][20.17

25.16

30.901137.20){43.90

500 ||1.00{|1.36)|1.75[{2.80]|4.161|5.77||6.60|[8.75
1000 [11.06]{1.44){1.85|12.97(4.40](6.14||7.10|]9.54

12.51](17.41][19.49][20.08][21.67][23.12]

27.82

33.85(40.15]147.02

13.97)|19.81}[22.02][22.50][24.03][25.47][29.83][36.16][42.34][49.35

* The lower bound of the confidence inferval at 30% confidence level is the value which 5% of the simulated

** These precipitation frequency estimates are based on a partial duration maxima series. ARl is the Average Recurrence Interval,

Piease rafer to the documentation for more information. NOTE: Formatiing prevents eslimates near zero {o appear as zefo.

Maps -

AR™W A77l
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quantie values for & given frequency are less than.
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These maps were produced using a direct map request from the
1.8, Census Bureau Magping and Carlographic Resources

Tiger Map Server.

Please read disclgimer for more information.




HH Monte Sierra, Mayaguez, Puerto Rico
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Other Maps/Photographs -

View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain relief and camera tilts
has been removed. It combines the image characteristics of a photograph with the geometric qualities of 2 map. Visit the USGS for more
information.

Watershed/Stream Flow Information -

Find the Watershed for this locatien using the U.S. Environmental Protection Agency's site.

Climate Data Souirces -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The Jollowing links provide general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study,
please refer to our documentation.

Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:

[ #-30minutes ] oR... *+-1degree | of this location (18.19118333/-67.12842222). Digital ASCII data can be obtained directly

from NCDC.

Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway

Silver Spring, MD 20910

{301) 713-1669
Questions?: HDSC Questions@noaa, pov

Bisclaimer

Menar Hydrosystems Engineering



APENDICE C
Datos de Entrada y Salida de HEC-1



CONDICION EXISTENTE (2-ANOS): EXIS2.DAT



likkbkkkkkdkhkrb bbbkttt rFrFLrrxTRTrrCTTETRIE

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 29MAY07 TIME 13:24:29 *
* &

A e L L S e s el

X X X000oXX xoooi x
X X X X x X
x X X X X
KRXXAXN XK X oo X
X X X * X
k4 X X X x X
X X X0o0ooox pas00d KX

Thkkkhkhkkhkhkhkhkhkhkhkhrhbrhhbkkhkkkhhhkkdkdhhkkrdr

*
U.5. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *
603 SECOND STREET *
DAVIS, CALIFORNIA 95616 *
{916) 755-1104 *

*

*

N N

drdrkhhdhkddkdkhhk ko kddrkbdkddhrh AT A

THIS PROGRAM REPLACES ALL PREVIQUS VERSICHS OF HEC-1 KNOWHN AS HEC1 (JAN 73), HECLGS, HECIDB, AND HECLKW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIQOR- HAVE CHANGED FROM THOSE USED WITH THE 1573-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMEREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATICN INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

-1 0 Lok R

10
11
iz

13
14
15
18

17
]
i9
20

21
22

23
24
z5
z26

LIRE

27
28
25
30

31
32

32

HEC-1 INPUT PAGE 1
D, S URUUUIE- TN N DD JOUUPUIY - Tarannnn 8....... 9.t 10
6! ANALYSIS HIDROLOGICO PARA MONTE SIERRA, IRC.,MAYAGUEZ
i CONDICION EXISTENTE
o ABRIL 2006: FILENAME=EXIS2.DAT: MENAR HYDROSYSTEMS
wn 24-HOUR BALANCED STORM DISTRIBUTION : AMC II
i 2-YEAR FREQUENCY STORM
17 1 18ABROS 0 300 1BABROS 2400
I0 4
*
*DIAGRAMA
*
* CUENCA PROYECTO 1 NORTE
KK  PROIN
EA 0.0348
Ls 0 76
Up  0.05
PH 0 o o.61 1,08 2.5  3.22  3.37  3.77 4.1  4.69
*
* CUENCA PROYECTO 1 SUR
*
KK PROLS
BA 0.0314
Ls 0 76
up  0.08
-
* CUENCA EXTERNA 1
*
KK EXT1
BA 0.0373
S 0 74
uD  0.05
*
KK COoMBl
HC 3
*
* CUENGA PROYECTO 2
*
KK PROQJ2
BA 0.0096
LS 2 79
up 608
*
% CUENCA EXTERNA 2
*
HEC-1 INFUT PAGE 2
(- TR, DY SPDUUIE: FOUIY. P, E: [T N - SN TR 1
KK EXT2
BA 0,0846
Ls 0 66
us  0.05
*
KK  COMBZ
HE 2

*
*  CUENCA PROYECTC 3

*

KK PROJ3



34 BA 0.0115

35 Ls 0 79
36 ue .05
*
*  CUANCA PROYECTO 4
*
37 o524 PROJY
38 BA 0.00353
35 Ls o 76
4G un 0.08
*
*
a1 p44
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE {V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR {€=--) REYURN OF DIVERTED OR PUMPED FLOW
;| PROLIN
13 . PRC1B
17 B . EXT1
21 L
23 . PROJ2
27 - . EXT2
31 . COMBE...vivnuanns
33 . . PROJ2
37 . . . PROJ4

(**%) RUNOFF ALSO COMPUTED AT THIS LOCATION
IhwEhERkERFEEFEA bbbk hd ke dkkkkkkk khkkkkhkhd A hAm R bR Rk kR kb kb kokok
* * *
FLOOD HYDROGRAPH PACKAGE (HEC-1}  * *  U.S. ARMY CORPS OF ENGINEERS
JUN 1998 * *  HYDROLOGIC ENGINEERING CENTER
VERSION 4.1 * * 60% SECOND STREET
* * DAVIS, CALIFORNIA G5616
* *
* *
*

RUN DATE 29MAY07 TIME 13:24:29 {G16) 756-1104

4 % %X % %

*
*
*
*
13
x

dkkkdkdhkbhkb bk AR RA ANk pd e R bbbkt hkdkkddkkhkhkkhkdhrrhkhkkRemrkmbbkkkkikhkdddd

AMALYSIS HIDROLOGICC PARA MONTE SIERRA, INC.,MAYAGUEZ
CONDICICR EXISTENTE

ABRIL 2006: FILENAME=EXIS2.DAT: MENAR HYDROSYSTEMS
24-HOUR BALANCED STORM DISTRIBUTION : AMC II

2~YEAR FREQUENCY STORM

7 10 QUTPUT CONTROL VARIABLES
IPRNT 4 PRINT CONTROL
IrLoT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IiT HYDROGRAPH TIME DATA
NMIN i MINUTES IN COMPUTATION INTERVAL
IDATE 1BABR 6 STARTING DATE
ITIME 0000 STARTING TIME
HO 1441 WUMBER OF HYDROGRAPH ORDIMATES
RDDATE 19 6 ENDING DATE
NDTIME 0000 ENDING TIME
ICENT 15 CENTURY MARK
COMPUTATICON IRTERVAL .02 ROURS

TOYAL TIME BASE  24.00 EOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATICON DEPTH INCHES

LENGTH, ELEVATICN FEET

FLOW CUBIC FEET PER SECOND
STORAGE YOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

dekk kkk kdkok dkdkok ok bk dkkd kdkk dkkdk kded dkdd ddrd kkk ko Rk kdkd kkk kkk KAY O RAX Whk bk dkkk kkk kkk kokk kkk kkk kkk kkk kkk kkk kkok

E3 22222222 L1 LS
* *
8 KK * PROIN  *
* *

kkkkhkkErrrt A KK



SUBBASIN RUNOFF DATA

9 BA SUBBASIN CHARACTERISTICS
TEREA .03 SUBRASIN AREA
PRECIPITATION DATA
12 PE DEPTHE FOR 0-PERCENT HYPOTHETICAL STCORM
veen. HYDRO-3S ...... 4 < L T -
E-MIN 15-MIN 60-MIN 2-HR 3-HR 6-~HR 12-HR 24-HR 2-DAY 4-DAY ?~DAY 10-DAY
.61 1.08 2.56 3.22 3.37 3.77 4.186 4.69 .00 .00 .00 .00
STORM AREA = .03
10 LS 5CS LOSS RATE
STRTL .63 INITIAL ABSTRACTION
CRVHBR 76.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
11 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .05 LAG
dkk
VALUE EXCEEDS TABLE IN LOGLOG LO1667 .0l667 24.,00000
UNIT HYDROGRAFH
17 END-OF-PERIOD OQRDINATES
51. 175. 278. 278, 217, 130. 1. 52. 33. 20,
13, B. 5. 3. 2. 1. a.

dkdk drdkdk drddk kdkk Axk kkk kwk kkw kkk kkdk drdd ok ko

Wk hkkkkkkkkkokk
* *
13 KK * PROLS  *
* *
ol ol o e ol ok ok ok o o ok

SUBBASIN RUNOFF DATA

dkk ok ok dhdd kkdk kkk kkk kkk kkk kkdk KAk kwk drkk ko Ak dddk kdkk kkdk kEkwk

14 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA
PRECIPITATICN DATA
12 BH DEPTHS FOR 0-PERCENT HYPQTHETICAL STORM
..... HYDRO-35 ...... rrerarrereresse TP=40 L oivnnia... crrennaaaes TP-49 Lo aaaaas
5-MIN 15-MIN 60-MIN 2-ER 3-HR 6-ER 12-BR  24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.61 1.08 2.56 3,22 3,37 3.77 4.186 4.69 s ls) .00 .00 .00
STORM AREA = .03
15 Ls SCS LOSS RATE
STRTL .63  INITIAL ABSTRACTION
CRVNER 76.00 CURVE NUMBER
RTIMP .80 PERCENT IMPERVIQUS AREA
is UD SCS DIMENSIONLESS UNITGRAPH
TLAG .05 LAG
kkk
VALUE EXCEEDS TAELE IN LOGLOG .01667 .01867 24.00000
UNIT HYDROGRAPH
17 END-QF-PERIOD ORDINATES
46. i58. 251. 251. 196, 117. 73. 47, 29. 18,
12. 7. 5. 3. 2. 1, o.

ki

Khk kkd Rk kkk kkk kkk kb kkdk dkkd kddr Wk wkw kv kdkok kkd kdk ok kb kk kkk kkk kAkk RAd ko kkk hkk ok hkk kkd cdeded dkd hkk hAh

kkkkkkddhhkrry
* *
17 KX * EXT1 *
* *
*hkkk kR kkk
SUBBASIN RUNOFE DATA
18 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECTPITATION DATA
12 PH DEPTHS FOR 0-PERCENT EYPOTHETICAL STORM
caene HYDRO-B5 L.icin ciiiiiinanannnn TP=40 ...vitiinrnnrnn deessaanaa. TP=48 ...l
5-MIN 15-MIN 60-MIN 2~HR 3-HR 6-ER 12-HR 24-HR 2-DAY 4-DAY T«DAY 10-DAY
.61 1.08 2.56 3.22 3.37 3.77 4,18 4.69 .00 .00 .00 .00
STORM AREA = .04
ig LS SCS LOSS RATE
STRTL .70 INITIAL ABSTRACTION
CRVNBR 74.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
Z0 Up SCS DIMERSIONLESS UNITGRAPH

TLAG 05 LAG



VALUE EXCEEDS TABLE IN LOGLOG

dkd wkd dkd kEF wAw wwxw krk kkk kkk ok wkk kkd k%

.01667 01667 24.00000
UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES
55. 187. 298, 298, 232. 139, 87,
4. 9. 5. 3. 2. 1. 0.

% ik ke ke e de e

*

21 KK *
*

&

COMBL
*

etk ki de e dde

22 HC

dddk dkdkdk kkd AdkA kA kXX KEk wdkdk ko kkd bk kdkk ek kb kb ke bk bk kk kAR ok Rk Rkkk hkk ok Ak ARk hkk kkdk dkkd ek W

HYDROGRAPH COMBINATION

1coMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

ko

Fkhhhhkhkdkddk

*
23 KK *

*

*
PROJ2 *

*

Fkhkkkkhkkhkkhkkk

24 BAa

12 PH

25 1Ls

25 UD

VALUE EXCEEDS TABLE IN LOGLOG

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TARER .01 SUBBASIN AREA

PRECIPITATION DATA

whE HEE kkk kkk dkkk ddk ddd ko dkh kAhk kkdk Awk Rk WA kkdk ko hkd hkk dkkk ki

dkikhkkhkkhkhkddd

*

27 KK *
*

*

EXT2
*

L2222 LR L]

28 BA

12 PBE

29 Lg

30 D

VALUE EXCEEDS TABLE IN LOGLOG

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .08 SUBBASIN AREA

PRECIPITATION DATA

56. 35. 2z,

hdkd kdkd dddk RAX AAK REK Fkk kkk hkk kkk kkk kkk kkk kkk kik vk wkk kkk kkk ddkd

ok

DEPTHS FCR 0-PERCENT HYPCTHETICAL STORM
..... HYDRO-35 ...... wrrrerrererrere TR0 suuiiiiiaiiiens .- TP=4% ...........
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6~HR 12-HR 24-HR 2-DAY A=DAY T-DAY 10-DA
.81 1.08 2,56 3,22 3.37 3.77 4.16 4.89 .00 .00 .00 .00
STORM AREA = .01
8C8 LOSS RATE
STRTL .53 INITIAL ABSTRACTION
CRVNER 79,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
SCS DIMENSIOHLESS UNITGRAPH
TLAG .05 LAG
Tk
01667 01667 24.00000
UNIT HEYDROGRAPH
17 END-OF-PFERIOD ORDINATES
i4. 48. 7. 7. 60, 36. 22, 14. 9. 5.
4. z. 1. 1. 1. 0. 0.

dwd dkw wkok ke kkk dkdkk hkk kkk kkk kkE kkk kkk Rk

DEPTHS FOR 0-PERCENT HYPQTHETICAL STORM
.v... HYDRO-3S5 .,,,., srassrerasaanes TP40 (il heieiieenas TP-49 ..... [P
BuMIN  15«MIN  60-MIN 2-HR 3-HR 6-HR 12-HR 24-ER 2-DAY 4-DAY T-DAY  1D-DAY
.B1 1.08 2.58 3.22 3.37 3.77 4,16 4.69 .00 i) .00 .oo
STORM AREA = .08
SCS LOSS RATE
STRTL 1.03 INITIAL ABSTRACTION
CRVNBR 66.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
8C5 DIMENSIONLESS IRITGRAPH
TLAG .05 LAG
(12
.01887 .01667 24.,00000



UNIT HYDROGRAPH
17 END-OF-PERICD ORDINATES
1z4. 425, €76. 676. 527. 318, 196, 127, 79. 50,
31. 20. 1z. 8. 5. 3. 1.

drdd hdd Kk hhk kkk k&% kkdk khkk kkk kkd kkk Fhd wAd owork wdkk wwd bk ko ek bk bk bk kkd kkk bk kkk kkk kkdk kA dkk kkk kkk kkd

hkkkkdkhkhdhhd
* *
31 KK * coMB2  *
* *
kkdkkkkkhkbhdhokd
32 HC HYDROGRAPH COMBINATION
ICOMP 2 NWUMBER OF HYDRCGRAFHS TC COMBINE

xx*

kkk kdkk kkdk kikk kkdk dddk khd ddd kkd kT kkk kkk kkk kkk XKk KkT kXX AKX FAX Akd hkk kkk kkk kdkk kkk dkkk kkdk kkk kkk kkdk ddkk kkk kkk

kkkkkkkdktktit
* *

33 XX * PROJ3 *
* *
e e e ke ekl ok ke k

SUBRASIN RUNCFF DATA

34 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

FRECIPITATION DATA

12 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRC-35 ...... cessencssencoce TP=40 L.uivnrnrerrnnn P e
5-MIN 15-MIN 60-MIN Z-BR 3«HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.61 1.08 2.56 3.2z 3.37 2.77 4.1 4,69 .00 .00 .00 .00
STORM AREA = .01
35 Ls SC5 LOSS RATE
STRTL »53 INITIAL ABSTRACTION
CRVNER 79.00 CURVE NUMBER
RIIMD .00 PERCENT IMPERVIOQUS AREA
35 UD 8CS DIMENSIONLESS UNITGRAPH
TLAG 05 LaG
ik
VALUE EXCEEDS TABLE IN LOGLOG 016867 01667 24.00000

UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES
17. 58. 9Z. 92, 7z, 43, 27. 17. 11. 7.
q. 3. Zz. 1. 1. 0. 0.

TEE XXX KXKX kkk kkk hkkk Akdk khkk dkkk dkhdk khkk XXk AXE KAX Akk Akdk hkok kkk kkw kkd ok ok okokdk kb bk ke kkk kkk kkk Rk kkdk kkk kkk

TREFEkkikdkkdk
* *

37 KK * PROFL *
* *
A e gk i ke e e g de e e e ke

SUBBASIN RUNOFF DATA

3B BA SUBBASIN CHARACTERISTICS
TAREA .01  SUBBASIN AREA

PRECIPITATION DATA

1z pH DEPTHS FOR {-PERCENT EYPOTHETICAL STORM
..... BYDRO~35 ...... crnrenranaeeaes TR0 v iirrrarn nraasaaaass TP-4% (Lol
5-MIN 15-MIN 60-MIN 2=HR 3«HR 6-HR 12-BR 24-HR 2-DAY 4~DAY 7-DAY 10-DAY
81 1.08 2,56 3,22 2.37 3.77 4.18 4.69 .00 .00 .00 00
STORM ARER = .01
39 LS 3C38 LOSS RATE
ETRTL .63 INITIAL ABSTRACTION
CRVNER 76,00 CURVE NUMBER
RYIMP .00 PERCERT IMPERVIOUS AREA
40 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .05 LaG
drdr e
VALUE EXCEEDS TABLE IN LOGLOG .01667 01667 24.00000

URIT EYDROGRAPH
17 END-OF-PERIOD ORDINATES
8. 27. 42, 42. 33. 20. iz, 8, 5. 3.
2. 1. 1. 8, G, 0. 0.



QPERATION

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

3 COMEINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAFPH

*%% NORMAL END OF HEC-1

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

PROLN

PRO1S

EXT1

corBl

PRCJ2

EXT2

coMB2

PROJZ

PROJ4

kE

PEAX
Frow

85,

17,

B4.

2486,

26.

130,

157,

31,

13,

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
FEAX

12.07

i2.07

x2.07

iz2.07

iz2.07

1z.07

1z.07

12,07

12.07

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

S«HOUR

12.

14.

24-HOUR

2.

72-HOUR

BASIN
AREA

.03

.03

.04

.10

.01

.09

.0

.0l

MAXTMUIM
STAGE

TIME OF
MAX STAGE



CONDICION PROPUESTA (2-ANOS): PROP2.DAT



pE R e e L e L S e e L]
*
FLOCD HYDRCGRAPH PACKAGE
JUN 1998
VERSION 4.1

+ {HEC-1})
+
»
*
*

RUN DATE

*
*
*
*
*
258MAY0T7 TIME 13:26:34 *
*
*

dkkkkkkhkkkkkkrkikhbbhbbdhdrhhhddhhhhdds

X ROOXY XxXxxx
X X
X X
KXXXRXK XXX
X X
X X
K RXKKRXX X0

e
HEMHEN
Exxxxgix

XK ¥

dkkkk kb rhkkkkk kbbb bk hdhdkdhhdddddd

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

k3
*
*
*
*
* {916) 756-1104
*

*

*
&
*
&
*
&
*
&

dhdhdkhkkhdrkhk kb kkbrhkddhhhdhds

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-i KNOWR AS HEC1 (JAN 73), HECLGS, HECLIDB, AND HECLKW.

THE DEFINITICNS CF VARIABLES -RTIMP~ AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISICNS DAYED 28 SEP 81, THIS IS THE FORTRAN77 VERSION

HEW OPTICHS: DAMBREAK CUTFIOW

SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATICON, DSS

WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE 4 TR U ST U B [- 6..... [ AP - SO - TP 1
i D ANALYSIS HIDROLOGICO PARR MONTE SIERRA, INC. MAYAGUEZ
2 i COMDICION PROPUESTA
3 ip ABRIL 2006: FILENAME=PROPZ.DAT: MENAR HYDROSYSTEMS
4 bei] 24-EOUR BALANCED STORM DISTRIEBUTION : AMC IT
5 D 2-YEAR FREQUENCY STORM
[ I 1 1BABROG L 360 1BAEROS 240D
7 10 4
*
*DIAGREMA
*
* CUENCA PROYECTO 1 NORTE
*
8 KK  PROLN
9 BA £.0348
10 LS o 21
11 up ¢.05
12 PH 0 0 0,51 1.08 2.56 3,22 3.3 3.77 4,16 4,69
*
¥ CUENCA PROYEGTO 1 SUR
*
13 KK  PROLS
14 BA 0.0314
15 LS 0 91
16 uo 0.05
*
* CUENCA PROYECTO 3 NORTE
*
17 KK PROJ3
18 BA 0.,0115
19 LS 0 92
20 uD 0.05
*
21 KK COMERY
22 HC 3
*
¥ CUENCA EXTERNA 1
*
23 KK EXTL
24 BA 0,0373
25 is 0 74
26 uD 0,05
*
27 KK COMBL
28 HC 2
*
* CUENCA PROYECTO 2
*
b HEC-1 INPUT PAGE 2
LINE IDi.veuenlenen... 2o, T F T T - PP SUE : B T 10
29 KK  PROJZ
30 BA 0.0096
31 s 0 92
3z uD 0.05

*
+* CUENCA PROYECTO 4
*

33 KK PROJ4



34 Ba  0.0053

35 Ls 0

38 un 0.08
*

a7 KK coMBPR2

as HC 2
*

G2

% CUENCA EXTERNA 2

39 KK EXT2
40 BA  0,0846
41 LS a 68
4z L] .05
*
43 KK coMBR
44 HC 2
*
45 Z2
1
SCHEMATIC DIAGRERM OF STREAM NETHORK
INBUT
LINE {V} ROUTING {~~->} DIVERSICN CR PUMP FLOW
RO, {.} CONNECTOR {<~-=} RETURN OF DIVERTED CR PUMPED FLOW
8 PROLIN
13 . PROLS
17 . . FROJ3
21 COMBPL. . .vennneennnanannnnnnns
23 . BEXT1
27 COMBL.......000nn
2% B PROJZ
33 . . PROJ4
37 B COMBP2. s ninnnnnres
39 . . EXT2
43 - COMBZ............

(*%%) RUNOEFF ALSO COMPUTED AT THIS LOCATION

ek ek ok ok ok v ok ok ok 3ok gk ok ok ok i ok gk ok ok e e e ke b

* *
* FLODD HYDROGRAFPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSICN 4.1 *
* *
*  RUN DATE 29MAY0DT7 TIME 13:26:34 *
* *

2233222222 2R R st st sttt std

ANALYSIS BIDROLOGICO PARA MONTE SIERRA, INC.,MAYAGUEEZ

CONDICION
ABRIL 200

PROPUESTA
6: FILENAME=PROPZ.DAT: MENAR HYDROSYSTEMS

24-EOUR BALANCED STORM DISTRIBUTION : AMC II
2=YEAR FREQUENCY STORM

7 10 QUTPUT CONTROL VARIABLES
IPRNT 4 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPE PLOT SCALE
iT HYDROGRAPH TIME DATA
BMIN 1 MINUTES IN COMPUTATION INTERVAL
IDATE 18ABR & STARTIRG DATE
ITIME 0000  STARTING TIME
8O 1441 NUMBER OF HYDROGRAPE ORDINATES
NDDATE 19 & EHNDING DATE
HWDTIME 0000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .02 HOURS
TOTAL TIME BASE 24,00 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FILOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES

kel kb kkkkokk kb kb kb kb kb bk bk ekkkkx

U.5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
649 SECOND STREET
DAVIS, CALIFORNIA $5616
{9l6) 756~1184

X F ok X A R
A AR REF

ddkkkkbbkk kb kb kh ko hkk ik



TEMPERATURE

dedde kkok dkokdk bk ek bk ok dkokd wkd kb ek ki ko dkd dkdk Ak ko ok ko dkkk dkkd ke ke Gk kwkk kkd

AR RRART
* ¥
8 KX * PROIN *
* *
kAR RKER KKK KK

SUBBASIN RUNOFF DATA

DEGREES FAERENEELT

ddkk dkdkdk dkkk dkkk kkk ok dedd

9 BA SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA
PRECEIPITATION DATA
12 PH DEPTHS FOR C-FERCERT HYPOTHETICAL STORM
senes HYDRO-35 (..., craaaasaaaaaaas P40 LLLuiiiei i e wearnanwsess TP-4S L.,
B-MIN 15-MIN 60-MIN 2-HR 3-HR &-HER 12-ER 24-ER  2-DAY 4-DAY 7-DAY 10-DAY
.61 1.08 2.56 3.22 3.37 3.77 4.186 4.869 .Q0 i) .00 .00
STORM AREA = .03
10 Ls 5CS 10SS RATE
BTRTL .20 INITIAL ABSTRACTION
CRVNBR 91.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
11 UD ECE DIMENSIONLESS UNITGRAPH
TLAG .05 LAG
k%
VALUE EXCEEDS TABLE IN LOGLOG .01667 01667 24,00000
UNIT HYDRQGRAPH
17 END-OF-FERIOD ORDINATES
51. 175. 278, 278. 217. 136. Bl. bz, 33. 20.
13, 8. 5. 3. 2, 1. 0.

*EE KKK FEK kkE kkEk kkk khk Ak kdh Ak RhE kkk kkk

e dede dode dededodododk ook
* *

13 KK * PROlS *
* *

dodkokokdeddek bk d

SUBBASIN RUNOFF DATA

kkk kEk kkw wAA wkd hdkk kkk

ddek kkk Kkk dkk Rk k Fkh Rk Rkk ARk W dkwd ek bk

i4 Ba SUBBASIN CHARACTERISTICS
TAREA .43 SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-38 ...... feienaaeeena.s TP-40 Ll serneeennas TR L.l
5-MIN 15-MIR &0~MIN 2«HR 3«HR 6-HR 12-HR 24-KER 2-DAY 4-DAY 7-DAY 10-DAY
.61 i.08 2.56 3.22 3.37 3.77 4.16 4.69 .00 .00 .00 .ao
STORM AREA = i)
15 L8 SCS LOSS RATE
STRTL .20 INITIAL ABSTRACTION
CRVNER 91.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
16 UD ECS DIMERSIONLESS UNITGRAPH
TLAG .05 LAG
1113
VALUE EXCEEDS TABLE IN LOGLOG 81667 QL1667 24.00000
UNIT HYDROGRAPE
17 END-OF-PERIOD ORDIMATES
46. 188. 281, 251. i96. 117. 73. 47, 29, 18,
1z, 7. 5. 3. 2. 1. 0.

dedde ek deddr drdrde dkdrdr dkdrok dhokdk dhokok drdkok rv ek ek bk

dkkkkkkkhkhhdd
* *
17 KK * FROJ3 *
* *
Sk ko

SUBBASIN RUNOFF DATA

dkk kkk kkh Ahk hdkk kkk ki

18 BA SUBBASIN CHARACTERISTICE
TAREA {1 SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR

kEkh kAT whkE kdd kkd kkk kkd kkdk kkE kkd kkk kkE kkk

{-PERCENT HYPOTHETICAL STCORM



..... HYDRO-35 ,.,,.. P T & A L vrereaeneas TP-49 Ll
S5-MIN 15-MIN 6&0-MIN 2-HR 3~HR €-HR 12-HR 24-HR 2-DRY 4-DRY 7-DAY 10-DAY
.6l 1.08 2.56 3.22 3.37 3,77 4,16 4,69 i 08 .00 .00
STORM AREA = .01
19 LS SCS LOSS RATE
STRTL .17 INITIAL ABSTRACTION
CRVNER 92.480 CURVE NUMBER
RTIMP .80 PERCENT IMPERVIQUS AREA
20 UD 5C5 DIMENSIONLESS UNITGRAPH
TLAG .85 LAG
*kk
VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 24.00060
UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES
17. 58, 82, - T2, 43. 27. 17. 11, 7.
4. 3. 2. 1. 1. Q. G.

dkk kdk hdk ek ik ok Wk Wk kb okl kb ek okt bk ok bk bbb ek kb kb kb bk kb ok Ak ok hkk hdkk kdrd kdrd ke hd o wdw

dhkhkhkhkhktkhrhdtx
- *
21 XX * COMBPL  *
* *
ARAAARAEE XA AL >
22 HC HYDROGRAPH COMBINATION
cOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

dkk

ddd kkk kkh Rdk Akh hhE kkk kkk kkk bk bkt dkd dkd hkd kdkd ddd khk kdkk kkk kR ok dd ok ek drdrdk ek drdede ke kkd ke ek dedkd Ak

AhhhkkkhkkkhAkd
& *

23 KK * EXT1 =
* *
Ahhkhhhhdhkkik

SUBBASIN RUNOFF DATA

24 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FCR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... F P 1 ceerraaaaas TRP=A8 L
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR  24-HR 2-DAY 4-DAY 7-~DAY 10-DAY
.61 1.08 2.56 3.22 3.37 3.77 4.18 4,69 oo .00 .00 .00
STCRM AREA = .04
25 LS 5CS LOSS RATE
STRTL .70 INITIAL ABSTRACTICN
CRVNBR 74.00 CURVE NUMBER
RTIMP .00 PERCENT IMFERVICUS AREA
26 Ub 5C5 DIMENSIONLESS UNITGRAPH
TLAG .05 Lac
*kk
VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 24.,00008
UNIT HYDROGRAPH
17 END-CF-PERICD ORDINATES
55, 187. 298. 298. 232, 139, 7. 56, 35. 2z.
14. 9. 5. 3. 2, 1. 0.

dhk hhkh hhh kkdk kkdk kkk kkk kkk kkk kb k ko kb kb ok kkk kkk kkdk kkw AAd Add dkdk kb k TR XXX RAX XXX AWH wwk kdw hdkk kdkd ok

LAER S22 222222 ]]
* *
27 KK * CcoMBL %
* *
khkkkkkkhkkkkkkk
28 HC HYDROGRAPH COMBINATION
TCOMP 2

!

NUMBER OF HYDROGRAFHS TO COMBINE

*kok

hAk hhkk kkk kkk kkk kkk khkk kkk kkk kokok ok ko bk kkk kkk kkEk kkk kAKX AAK kkh o RET AKX XXT WWW wwk bk dkk ke bk hkdk Rk kkd kkR

EENAKRRELTRERE
* *
29 KK * PROJ2 =*



& *
LEEEER SR 200 2]

SUBBASIN RUNOFF DATA

30 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBRASIN ARRA

PRECIPITATION DATA

12 PH DEPTHS FOR 0-PERCERT HYPOTHETICAL STORM
veaes HYDRO-35 ...... o X TP-49 ...........
5-MIN 15-MIN S0-MIN 2-HR 3-HR 6-HR. i2+-HR 24«HR  2«DAY 4-DAY T-DAY 10-DAY
.61 1.08 2.56 3.22 3.37 3.77 4.16 4.69 .00 .00 .00 .00
STORM AREA = .01
31 Ls 5C5 LOSS RATE
STRTL .17 INITIAL ABSTRACTION
CRVNEBR 92.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
2w SCS DIMENSICNLESS UMITGRAPH
TLAG .05 LAG
*kk
VALUE EXCEELS TABLE IN LOGLOG 01667 .01667 24.00000

UNIT HYDROGRAPH
17 END-DF-PERIOD CORDINATES
14. 4B. 77. 77. 60, 36, 22. 14. 9, 6.
4. 2, 1. 1. . Q. 0.

e ek ddkk kb ek bk I e drokar W ke ke kb dekk bk kkk dkd ek ek kb ek ek ke bk bk Rk kb bk Rk kdkk ko kkk kkd

*hkdkkdddddhdtr
* *
33 ¥ * PROJ4 *
* *
Fkdddkkkdkddhhr

SUBBASIN RUNCFF DATA

34 BA SUBBASIN CHARACTERISTICS
TAREA .01l SUBBASIN AREA

PRECIPITATICH DATA

12 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
+a+.. HYDRG-35 ... ... 4 ] vaasasaneas TP-49 ool
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DRY 7-DRY 18-DAY
.61 1.08 2.56 3.22 3.37 3.77 4.186 4,69 .Qo .00 88 80
STORM AREA = .0
35 1Ls SCS LDOSS RATE
STRTL .17 INITIAL ABSTRACTION
CRVNER $2.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
36 UD 5CS DIMENSIQNLESS UNITGRAPH
TLAG .05 1as
ok
VALUE EXCEEDS TABLE IN LOGLOG 01667 01667 24.00000

UNLT HYDROGRAFPH
17 EWD-OF-PERICD ORDINATES
B, 27, 42. 42, 33. 20, 1z, a. &. 3.
i. 0. 0. 0. 0.

[~
pa

kdkdk kdkdk kokk kdkdk bk wdkw kW WHT WY ANT ARk kkk wkk kkk kkk kkk b ok ke kkk kkk Ak kEk ARk dddk hhkdk hhkd hkk hkk kkk kkk kkk hid

dkdkkk ko kkd ko
* *
37 KX * COMBE2 =+
* *
HhhRRAIIEFHTER
38 HC HYDROGRAPH COMBINATION
ICOHP 2 NUMBER OF HYDROGRAPHE 10 COMBINE

XK

dedek dhdkk ok bk ko ko ok kR kkk kkk kkk kkk kkk kkk kkdk wwx xwk kkk kkE RAR XXX ko kkk kkw kAR kkk ko kR XX XXT kAN AR

*hkkkFEEERNTRART
* *
39 KX * EXT2 *
* *
k2222222238228 )

SUBBASIN RUNCFE DATA



40 BA SUBBASIN CHARACTERISTICS
TAREA .08 SUBBASIN AREA

PRECIPITATION DATA

12 py DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
saaaa. HYDRO-35 ...... P 1 - 1 TP-4% .....oiunn..
S5-MIR I5-MIN 60-MIN Z-ER 3-ER &6-HR 12-ER  24-HR  2-DAY 4-DAY T-DAY  10-DAY
.61 1.08 2,56 3,22 3.37 3.717 4.18 4.69 .00 .00 .00 .00
STORM AREA = .08
41 Ls 5CS LOSS RATE
STRTL 1.03 INITIAL ABSTRACTION
CRVNBR 66.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
42 Up 5C5 DIMENSIONLESS UNITGRAPH
TLAG .05 LAG
L1
VALUE EXCEEDPS TABLE IN LOGLOG LGlEET Q1667 24.00000

INIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES
124. 425, 676, 676, 527. 316, 196. 127. 79. 50.
31. 20. 1z, 8. 5. 3, i,

drddk kdedk ek kddk kddk kdk ik hkdk hdd kkdk kkk bkk kb kkk kdk kkk kdkdk kkd kkd hddk Ak ddrd drdrk ke hdkk dkk kkk kkdk o dkdkr kkk kkdk kdkdk kkd

dkkkhkkhhhhdhd
* *
43 KK * coMB2  *
* *
ekt e v ok
44 HC HEYDROGRAPH COMBINATION
1coMpP 2 NUMBER OF HYDROGRAPHS TO COMBINE
k%
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAX TIME CF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN AT TIME OF
QOPERATION STATION FLOW PEAX AREM STAGE MAX STAGE
+ S-HOUR 24-HOUR 72-HQUR
HYDROGRAFH AT
+ PROLN 132, 12.07 12, 3. 3. .03
HYDROGRAFH AT
PRO1S 119. 12.07 11. 3, 3. .03
HEYDROGRAPH AT
+ PROJ3 44. 12,07 4, 1. 1. .01
3 COMBINED AT
COMBPL 295, 12.07 27. a. e, .08
HYDROGRAPH AT
EXT1 84. 12,07 8. 2. 2. .04
2 COMBINED AT
COMBEL 379, 12.07 34. 14, 10, .12
HYDROGRAPH AT
+ PROJZ2 37. 1z.07 3, 1. 1. .01
HYDROGRAPH AT
PROJ4 20, 12.07 2. 1. 1. .01
2 COMBINED AT
COMEPZ 58. 12.07 5. 2. 2. .01
HYDROGRAPH AT
EXT2 130. 12.07 12, a. 3. .08
2 COMBINED AT
COMB2 183. 12.07 17. 5, 5. .10

*%% NORMAL END OF HEC-1 **x*



CONDICION EXISTENTE (100-ANOS): EXIS.DAT



PR L e Ty AARAAR AR R IR R AR A AR RN R RN ARN AR I AN AR h ks
* * *
FLOOD HYDROGRAPH PACKAGE (HEC~1) * * U.S. ARMY CORPS OF ENGINEERS *
JUN  19%8 * * HYDROLOGIC ENGINEERING CENTER *

VERSION 4.1 * * 609 SECOND STREET *
* * DAVIS, CALIFORNIA 95616 *

* * *
* *
* *

RUN DATE 29MAY07  PIME 13:23;11 (916) 756-1104

*
*
*
*
*
*
*

e e ke ke e e e ke ok ke ke ok i e e ke e ke e ek o e ke ke ke e ke ke Rk kR A AR AR NI AN NN A A AN NI AN NN N A dE

X L S e ddé el 2000 X
x X X X X xx
X X X X X
KERXKRR 2000 X KXXXX X
X X X X X
x X X X X X
X X XoDDoooC 200K XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLGS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES ~RTIMP~ AND ~RTIQR- HAVE CHANGED FRCM THOSE USED WITH THE 1%73-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK~ ON RM~CARD WAS CHANGED WITRE REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN?77 VERSIOR
HEW OPTIONS: DAMAREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STACE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE 3 JENUU. DU DU B, T [T [ P Teennnn g....... [ T 10
1 b ANALYSIS HIDROLOGICO PARA MONTE SIERRA, INC.,MAYAGUEZ
2 1D CONDICION EXISTENTE
3 b ABRIL 2006: FILENAME=EXIS.DAT: MENMAR HYDROSYSTEMS
4 D 24~HOUR BALANCED STORM DISTRIBUTION : AMC II
5 D 1C0-YEAR FREQUENCY STORM
6 iT 1 1BABRGE [ 300 1BABROS 2400
7 10 1
*
*DIAGRAMA
&

* CUENCA PROYECTO 1 NORTE

a KK PROLN
G BA {.0349
it LS kil 76
i1 [4)2] 4.05
iz PH 9 Q 0.95 1,66 3,85 5.42 5.22 8.27 11.65 15.22

* CUENCA PROYECTO 1 SUR

13 KK PROLS
14 BA 0.0314
15 LS 0 76
16 U 0.05

*
*  CUENCA EXTERNA 1
*

17 fs:9 EXT1
18 BA 0.0373
13 LS 0 74
20 up 0.05
*
21 KK coMBl
22 HC 3

* CUENCA PROYECTCO 2

23 KK PRCJZ2
24 BA 0.0096
25 Ls o 79
26 ub  0.05
*
*  CUENCA EXTERMA 2
*
1 HEC-1 INPUT PAGE 2
LINE <> VIR SO SO S UTOr DUDUDURY. S - R 8....... 9...... 10
2% jie g EXT2
28 BA 0,0846
29 1s 0 66
30 up  0.05
*
31 KK COoMB2
32 He 2

* CUENCA PROYECTO 3

33 KR BROG3



34 BA  0.0115
35 LS ] 7%
38 uD 0.05
*
* CUANCA PROYECTO 4
*
2 KK PROJA
38 BA 0.0083
35 Ls ¢ 76
4c oD 0.0E
*
*
41 ZZ
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE {V} ROUTING {~--») DIVERSION OR PUMP FLOW
wO, {.} CONNECTOR {(<---)} RETURN OF DIVERTED OR PUMPED FLOW
| FRO1N
12 . PRO1S
17 . . EXT1
21 COMBL. . ovvvvnnrrnnnnrannnnns
23 . PROJ2
27 . . EXT2
3l . COMBZ....0vvnnnns
a3 . . PROJ3
37 . . B PROJ4
{*¥%%} RUNOFF ALSO COMPUTEC AT THIS LOCATION
ekl ook e e ke ek ok ok e T T L L]
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* gl 1558 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION £,1 * * £09 SECOND STREET *
* * * DAVIS, CALIFORWIA 55616 *
* RUN DATE 25MAY07 TIME 13:23:11 * * {916) 756-1104 *
* * *
* *

ek ok ok e ok o ke e v o ok ke e o o ke ok ke o o e e e o o o e e e kb ok ok dhkkkkkkkd kb kb kbbb bk bk bk kbt

ANALYSIS HIDRCLOCGICC PARA MONTE SIERRA, INC. MAYAGUEZ
CONDICICH EXISTERIE

ABRIL 2006: FILERAME=EXIS.DAT: MENAR HYDROSYSTEMS
24-HOUR BALANCED STORM DISTRIBUTION : AMC II
100~YEAR FREQUENCY STORM

7 I0 CUTFUT CONTROL VARTABLES
IPRNT 4 FRINT GCONTRCL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAFH FLOT SCALE
iT HYDRCGRAPH TIME DATA
NMIR 1 MINUTES IN COMPUTATION INTERVAL
IDATE 18ABR & STARTING DATE
ITIME 0o0C  STARTING TIME
2 (e] 14431 NUMBER OF HYDROGRAPH ORDINATES

RDDATE 19 & ENDING DATE

RDTIME 0000 ENDING TIiME

ICENT 19 CENTURY MARK

COMPUTATIOR INTERVAL .02 HOURS

TOTAL TIME BASE 24 .00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHEB

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECCRD
STORAGE VOLUME ACRE~FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHREWHEIT

dhk hkk hhk hdhk hkk dhkk hkk dkdk kkk kkk kkk dkdkk khkk kkk XX x kkd kkk kkk AkA hhk kkk Kkkk o wwX AAk kkdk wkdk wkw kkk kkk kkdk kEd Ndkk KRN

Akkkhkkhokkhkkkk
* *
B KK * PROIN #
* L

EEEEEEEEEEEE S ]



SUBBASIN RUNOFF DATA

% BA SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FOR 0-PERCERT BYPQTHETICAL STORM
cre.. HYDRO-35 ...... ...c..... wrrres TR0 L vaiaraaaaaas P9 Ll
5-MIN 15-MIN 60-MiN 2-HR 3-HR 6~HR 12-HBR 24-HR 2-DAY 4-DaY 7-DAY 10-DAY
.95 1.§6 3.85 5.42 6.22 8.27 11.85 15.22 .0G .00 .00 .00
STORM AREA = .03
10 L8 SCS 0SS RATE
STRTL .63 INITIAL ABSTRACTION
CRVHBR 76,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
11 up 8CE DIMENSTIONLESS UNITGRAPH
TLAG .05 LAG
*kk
VALUE EXCEEDS TABLE IN LOGLOG .01667 01667 24.00000

UNIT HYDROGRAPH
17 EWD-DF-PERICD CRDINATES
51. 175, 278, 278, 217. 130. B1. 52. 33, Z0.
13. 8. 5. 3. 2. 1. a,

ddk hkk hkk ok ok hkk khkk drkk kkk hkk dhdk kkk kkhk dhkk kdkk khE hAR kkd hkk kkk kkk KAk kA Akd hkk hkdk hdkdk khkdk KXk KKk kkk XXX KKK

Ak hhhhhhdrkkh
* *

13 KK * PRO1S *
* *
EEEEEEEEEEEEEE ]

SUBBASIN RUNOFF DATA

14 BA SUBBASIN CRARACTERISTICS
TAREA .03 SUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
seaa. HYDRO-35 ...... F e 4 L ¢ TP-4% ...........
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-ER 12-HR  24-HR 2=DAY A«DAY 7-DAY 10-DAY
.95 1.68 3,95 5.42 6.22 8.27 11.65 15.22 00 .oe .00 .00
STORM AREA = .03
15 L8 5CS LOSE RATE
STRTL .63 INITIAL ABSTRACTION
CRVHER 76.00 CURVE NUMBER
RIIMP .00 PERCENT IMPERYIOUS AREA
16 LD 2CS DIMENSIOHNLESS UNITGRAPH
TLAG .05 Lac
dede ke
VALUE EXCEEDS TABLE IN LOGLOG 01667 01667 24 .00000

UNIT HYDROGRAPH
17 ENMD-OF-PERIOD ORDINATES
46, 158, as1, 251, 186, 117. 73. 47. 29, 1e.
1z, 7. 5. 3. 2. 1. 0.

dhk kkk kdkk kdkk Rk kkk Rk kol ke el Rk bk kkk kkk kkk kk A kdk hohkh kdk ko kb kkk kb dk kkk Rk WA Akk hkd Ak bk kkk kW REE kR R

EER AL LR L LSS
& *
17 KK * EXT1 *
* *
ok e ok ok ok ok ok ok ok ok ok

SUBBASIN RUNOFF DATA

18 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATICN DATA

12 PH DEPTHS FCR 0-PERCENT HYPOTHETICAL STORM
vanss HYDRO-3S ...... F T 1 1 TP-49 .. ....... ..
5-MIN 15-MIN S0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY £-DAY 7<DAY 10-DAY
.95 1.66 3.95 5.42 6.22 8.27 11.65 15.22 .00 il .60 .00
STORM AREA = .04
19 L8 SCS 1SS RATE
STRTL .70 INITIAL ABSTRACTICN
CRVNER 74.00 CURVE NUMBER
RTIMP .00 FPERCENT IMPERVICUS ARSA
20 Up 5C5 DIMENSICHLESS UNITGRAPH

TLAG .05 LaG



VALUE EXCEEDS TABLE IN LOGLOG .B1667 01667 24 .00000

HIT EYDROGRAPH
17 END-QF-PERICD ORDINATES
55, 187. 2%8. 298. 232, 13%. a7. 56. 35. 22.
iq. g. 5. 3, 2. 1. 0.

Fhh kkd kkk kb kkdk kRw NRR Ak Ahk kkk kkk kkdk kkdk bkk kkk ek Ak hdkdk hkk kkk kkodk kdkk hkk kokk kkdk kkdk kkE kdkk khkk kkk kkk kkk kR

khkkkhkkkE kA
1 4 *
21 KK * COMBL *
* *
L3322 322232 2]
22 HC HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

dkk

wHF Ok w kdkk kkk kkk kkk bk kb Rk kkk dkk ke sk ke bk kkk khk ko d ddrd dkw wdk ok ke ke ke bk kkk kkk kkk ke k kkk

dkkkhkkkk bk
* *

23 KK * PROJZ *
+ *
ke ek ko ok

SUBBASIN RUNOFF DATA

24 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATICN DATA

12 PH DEPTHS FOR G-PERCENT HYPOTHETICAL STORM
veses HYDRO-3S ...... vasannanaaaaaas TP-40 Liiiiiiiiiiiiee ceieeeaaa TP-49 .....ie.a..
5-MIN 15-MIN 60-MIN 2-HR 3~HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DAY 10-DAY
.95 1.66 3.95 5.42 6,22 8.27 11.65 15.22 Rili] .00 .00 .00
STORM AREA = .01
25 LB ECS LCSS RATE
STRTL .53 IRITIAL ABSTRACTICN
CRYNER 79.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
26 UD SCS5 DIMENSICNLESS UNITGRAPH
TLAG .05 1AG
*hok
VALUE EXCEEDS TABLE IH LOGLOG 01667 01667 24,00000

UNIT HYDROGRAPH
17 END-OF-PERICD ORDINMATES
14. 48. 77. 77. 60, 36. 22, 14. 9. 8,
4, 2. 1. 1. 1. 0. C.

kkk kkk Ak khk hkdk kkk kkdk kkk kkk kkd kwk kdkd kddk dkdk kkk kkk dkdk bk kkk kkdk hokk dkk kkdk kdedk ko ko bk dkk dkk kkd RkRkh kkk kdk

e e o o e e e e e e de de de ke
* L4
27 KK * EXTZ *
* *
LEEEEEEEEEEEE L]

SUBBASIN RUNOFF DATA

28 BA SURBASIN CHARACTERISTICS
TAREA, .08 SUBBASIN AREA

PRECIPITATION DATA

12 P8 DEPTHS FOR G-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 .,.... crererrsrereses TR0 L.l iieiaaaa FAPIPIPR A ¢ S L |- S
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.85 1.66 3.65 5.42 6.22 B.27 11.865 15.22 .00 .00 il il
S5TORM AREZ = )
25 LS SCS LOSS RATE
STRTL 1.03 INITIAL ABSTRACTION
CRVNER 66.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
30 U SCS DIMENSIONLESS UNITGRAPH
TLAG .05 LAG
dkk

VALUE EXCEEDS TABLE IN LOGLOG L01667 01667 24.00000



UNIT HYDROGRAPH
17 END-OF-PERIOD ORDIMNATES
124. 428. 676. 875, 527. 316. 196, 127, 79, 50.
31. 20, 1z, 8. 5. 3. 1.

kdkk kkk ek Aok Ak WA Rk Rk ek bk bk bk R bk bk kkk A h A kddk hdk kdkk bk krk kb ok krk kwd ko dwd dkd kkok bk ko kkw

EEE RS2 2R EE S RS
* *
31 KX * COMB2 %
* *
kkEhAAkkkkkkkk
32 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

*kk

dddk kkk kkk kkd ek bk kkd bkdk kdkdk dkdd ddd kdd dkd Kk kb kkk kkk Ak Ak kkk kXK XXX XXX KT XXX XXX XXX XXX ARk Ak F FkEk kXK KAk

1233333333333
* *

33 KX * PROJA *
* *
Rkkkkkkkkkkkkk

SUBBASIN RUNOFF DATA

34 an SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

12 Py DEFTHS EFCR 0-FPERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... 1 rreraaaanas P49 LLLLLaaaa,
5-MIN 15<MIN §0-MIN 2«HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DARY 10~DAY
.95 1.68 3.9% 5.42 6.22 8.27 11.65 15,22 -ao .00 .00 .oo
STORM AREA = .91
35 Ls SCS LOSS RATE
STRTL .53 IHITIAL ABSTRACTICN
CRVHBR 79.00 CURVE NUMBER
RTIME .00 PERCENT IMPERVICUS AREA
36 UD SCS DIMENSICHLESS UNITGRAPH
TLAG .05 LAG
*dk
VALUE EXCEEDS TABLE IN LCGLGG 01667 .01667 24 ,00C¢C0

UNIT HYDROGRAPH
17 END-OF-FERICD ORDINATES
17. S58. 9z, 9z, 2. 43. 27. 7. 1. 7.
4, 3, 2. 1. 1. 0. 0.

dededk ok AEE AAE KA E ARA AwE kA kA kkk kkk kkk kkdk kkk kkk kkk kkk kkk kxk Akk kkk kkE XXK XXT AKX RAF kwk ok ek kkk bk dhdkdk ke kk s

EEEXXKREETRKTRTS
* *
37 KK * PROJA *
* *
kkkkkkkkhkkhkkhkd

EUBBASIN RUNOFF DATA

38 BA SUBBASIN CHARACTERISTICS
TAREA .01  SUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FOR O0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... T 1 N ceenaaeaas TPEAS L.
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DAY 10-DAY
.95 1.66 3.95 5.42 6.22 8.27 11.65 15.22 -00 -q0 .ao .ag
STORM AREA = .01
3% Ls SC5 LOSS RATE
STRTL .63 INITIAL ABSTRACTION
CRVNBR 76.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
49 Uz SCS DIMENSIOHLESS UNITGRAPH
TLAG .05 LaAG



VALUE EXCEEDS TABLE IH LOGLOG

a. 27.
2. i
OPERATION STATION

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HEYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

**% HORMAL END QF HEC-] **%

PROLN

PROL1S

EXT1

coMB1

PROJ2

EXT2

coMB2

PROJ3

PROJY

01667

4z,
1.

PEAK
FLOW

205.

185,

216.

6G6.

58.

44€,

504.

79.

3l.

.01667 24.9000090
URIT HYDROGRAPH
17 END«QF~PERIOD ORDINATES
4z, 33, 20. 12, a.
o, . Q. 0.
RUNCFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME TN HOURS, AREA IN SQUARE MILES
TIME OF AVERAGE FLCH FOR MAXIMUM PERIOD
PEAK
6-HOUR 24-HOUR 12-HOUR
12.07 28. 11, 11,
12.07 25, 10. 10.
12.07 29, 12, 1z,
12,07 8z, 33. 33.
12.47 1 3. 3.
12,47 6l. 24, 24.
12,07 69. 27. 27.
12.97 9, 4. 4.
12.07 4. 2. 2.

BASIN
AREA

.93

.93

.04

.19

.01

.08

.08

.01

.01

MAXIMUM
STAGE

TIME OF
MAX STAGE



CONDICION PROPUESTA (100-ANOS): PROP.DAT



E R L L P e T
*
FLOCD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

{HEC-1)

RUN DATE 29MAY0T TIME

*
*
*
*
* 13:25:36
*

*
*
*
*
*
*
*
*

dkkkd Rk Rk AT khh ke dhkkkokkhdoddr ke ko

X X Xoooohx 200X X
X X X X x XX
x X X x X
KOOOOK 00t X 20000 X
x X X x X
X X X X X X
x X ooooo OO XXX

kkkdkhkdhhbkhhhbd kb kbbb kbbb h kbbb

U.5. ARMY CORFS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 55816

*
*
*
*
*
* (516} 756-1104
*

*

*
*
*
*
*
*
*
*

EEE R R R EEEEEELEREEEER R R RS LSS 20

THIS PROGRAM REPLACES ALL PREVIOQUS VERSIONS OF HEC-)} KNOWN AS HEC] (JAN 73}, HEC1GS, EECLIDEB, AND HECLKW.

THE DEFINITIONS OF VARIABLES ~RTIMP~ AND ~RTIOR~ HAVE CHANGED FROM THOSE USED WITH THE 1873-STYLE INPUT STRUCTURE,
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 61. THIS IS THE FORTRANT? VERSION

WEW QPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT

DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

b HEC-1 INPUT PAGE 1
LINE ID....... | - 3., Ao, [ S [ Teeeann [T S...... 10
1 D ANALYSIS HIDROLOGICO PARA MONTE SIERRA, INC.,MAYAGUEZ
2 D CONDICION PROPUESTA
3 D ABRIL 20806: FILENAME=PROP,DAT: MERAR HYDROSYSTEMS
4 D 24-HOUR BALANCED STORM DISTRIBUTION : AMC IT
5 o 100~YEAR FREQUENCY STORM
6 17 1 18ABROE & 300 1BABROS 2400
7 10 4
*x
*DIAGRAMA
*
* CUENCA PROYECTO 1 NORTE
*
8 KK  PROIN
5 BA 0.0348
10 LS 0 51
i1 up 0.05
12 PH [ o o.95 1.66 3.95 5.42 6.22 8.27 11.65 15.22
*
* CUENCA PROYECTO 1 SUR
*
13 KK  PROLS
14 BA 0.0314
15 H o o1
16 uD 0,05
-
* CUENCA DROYECTO 3 NORTE
*
17 KK  PROJ3
18 BA 0.0115
19 LS 0 9z
20 up 0.05
*
21 KK COMBPL
22 HC 3
*
* CUENCA EXTERNA 1
*
23 KK  EXT:
24 BA  0.0373
25 LS [ 74
28 up D.0S
a*
27 KK CCHBL
28 HC 2
*
* CUENGA PROYECTO 2
*
1 HEC-1 IWPUT PAGE 2
LINE 0 e . e e - R R - S« P X o]
28 KK PROJ2
20 A 0.0096
31 L3 0 92
32 up 0.05
*
+ CUENCA PROYECTG 4
*

a3 XK  PROM4



IR2UT

{*x*x) RUNOFF ALSO

LIRE

HG.

i3

17

21

23

27

29

a3

ar

39

43

{<-~--} RETURN OF DIVERTED OR PUMPED FLOW

34 BRA 0,0053
35 LS 1] G2
36 un 0.05
*
37 KK CoMBRZ
3B HC 4
*
* CUENCA EXTERRA 2
*
39 KK EXT2
40 Ba 0.0846
41 LS 0 6E
42 un 0.0%
*
43 KK CoMB2
44 HC 2
*
45 2z
SCHEMATIC DIAGRMM OF STREAM NETWORK
(V) ROUTING {-—->)} DIVERSION OR PUMP FLOW
(.) CONNECTOR
PROLN
. PRO1S
. . PROJ3
COMBPL....ieeereennnnnnannnnns
. EXT1
COMBL....ovvvrunn
. PROJZ
. . PROJ4
- COMBPZ. . covsnnnnns
. EXT2
. COMBZ, . .iuiinuaans

Takkdiecddeidokkkkd ki dddhd o dhddddhhhhdhkd

*

*
*
*
*
*
*

FLOCD HYDROGRAPH PACKAGE

JUN 1998

VERSION 4.1

RUN DATE

{BEC-1}

25MAY07 TIME 13:25:36

Ea SRR Rt a i i a ittt tl]

ic

IT

ANALYSIS EIDROLOGICO PARA MORTE SIERRA, INC. MAYAGUEZ

*

*
*
*
*
X
*
*

COMPUTED AT THIS LOCATION

CONDICION PROPUESTA

ABRIL 2006: FILENAME=PROP.DAT: MENAR HYDROSYSTEMS

24-HOQUR BALANCED STORM DISTRIBUTION : AMC IX
100-YEAR FREQUENCY STORM

QUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

HYDROGRAPH TIME

MMIN

IDATE

ITIME

NQ

NDDATE

HDTIME
ICENT

a
[}
0.

DATA
1
1BABR 6
o000
1441
19 6
oQoo
19

COMPUTATION INTERVAL
TGTAL TIME BASE

ERGLISH UNITS

DRAINAGE AREA
PRECIPITATICN DEF
LENGTH, ELEVATIGN
FLCH

STORAGE VOLUME
SURFACE AREA

PRIKT CONTROL
PLOT CONTROL
HYDROGRAFPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF EYDROGRAPE ORDINATES
ENDING DATE

FHDING TIME

CENTURY MARK

.02 BOURS
24.00 HOURS

SQUARE MILES
TH  INCHES

FEET

CUBIC EEET PER SECOND
ACRE~FEET
ACRES

909 ok e ok o ok o ok o ok o ok ok ok ok ok ok ok ok ok ok ok ok ok o vk o o sk v ok ok o

U.8. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916} 756-1104

o A ok A A%
R

e b o ok ol ok o ok ok o vk o ok ok ke ok ok e ke ke e ke e ke e e e ek ek



TEMPERATURE DEGREES FAHRENHEIT

drdek drded dedk ek kdkk ke ik dkdkd ddd kkdk ko bk dekok gk ok kkk dkkdk dkkk kbR kbd kKE kEE kkE kK% EEE kkk hkd Rtk kkk AKX AAA ERk kkdk

hhhkkkhh AR AAAKE
* "
8 KK * PRO1IN ¥
* *
dhkkkhhh kNN
SUBBASIN RUNOFF DATA
9 BA SUBRASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREAR
PRECIPITATION DATA
1z PE DEPTHS FOR Q~PERCENT HYPOTHETICAL STORM
v HYDRO-3IS ..., 1 srnaaaaeaas P9 L0
5-MIR  15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-Day 7-DAY 10-DAY
.95 1.66 3,95 5.42 6.22 8.27 11.65 15.22 B0 0o .00 .00
STORM AREA = .03
10 LS BSCE LOSS RATE
STRTL .20 INITIAL ABSTRACTION
CRVNBR 91.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
11 UD 5CS DIMENSIONLESS UNITGRAPH
TLAG .05 LAG
(2123
VALUE. EXCEEDS TABLE IR LOGLOG ,01887 .01667 24.0C000
UNIT HYDROGRAPH
17 END-QOF-~PERIOD ORDINATES
51, 175. 278. 278, 217, 130, 6l. 52. 33. 20.
13, 4. 5. 3. 2. 1. 0.

deded drdk ok kddk ik dkdkd dkdkd kdd kkd kb kobok ke ek ek kkdke ke ki kdkk kA Khh ddd ddrdk kb kdhk kkd Ak k kkk Kkk kX% kkk KRR Kkk kkk

Ahdhkhkhkkkkkkk
* *
13 KK * PROLE *
* *
EEEEL LT EL L]
SUBBASIN RUNOFF DATA
14 BA SUEBASIN CHARACTERISTICS
TAREA, .03 SUBRASIN AREA
PRECIPITATION DATA
12 BH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
vevvs HYDRO-35 ittt samvsanaensnaes TPr80 iiiiiinvinenes aarennanees TP-49 L.l
5-MIR 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.95  1.66  3.85  5.42  6.22  8.27 11,65 15,22 .00 .00 .00 .00
STORM AREA = .03
15 18 SCS LOSS RATE
STRTL .20 INITIAL ABSTRACTION
CRVNBR 91.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
16 1D SCS DIMENSIONLESS UNITGRAPH
TLAG .05 1AG
ko
VALUE EXCEEDS TABLE IN LOGLOG 01667 01667 24.00000
UNIT HYDROGRAPE
17 END-OF-PERIOD ORDINATES
46. 158, 251. 251. 196. 117. 73. 47, 29, 18.
12. 7. 5. a. 2. 1. a,

krdk kkk kwk kkk kdkk kdkd hdd Fdd Ak Ahh wwk kwE kR ok N o ek ek ke Ak bk dkobdk kb ke kkk kkk kkk kdkdk kkdk kkd dkh kdkd ddkd

17 KK

i8 Ba

i2 FH

Ekk kAR k kA kk
i *
* PROJZ *
* *
o dddodke e deode g e
SUBRASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS EOR 0-PERCENT HYPOTHETICAL STORM



seaa. HYDRO-35 ..., N 1 TP-49 ...,
5-MIN 15-MIN E0-MIN 2-HR 3-HR 6-HR. 12~HR  24«HR  Z«DAY 4~DAY 7-DAY 10-DAY
.95 1.66 3.95 5.42 6.22 B8.27 11.65 15.22 .00 .00 .00 .00
STCRM AREAM = .01
1% Ls BCS LOSS RATE
STRTL .17 INITIAL ABSTRACTICN
CRVNBR 92.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
20 UD SCS DIMENSIONLESS UNITGRAFH
TLAG .05 LAG
wkk
VALUE EXCEEDS TABLE IN LOGLOG .D3667 .01667 24.00000
UNIT HYDRCGRAFH
17 END~CF-PERICD CRDINATES
7. 58, 92, 9z, 72, 43, 27. 17, 11. 7.
4. 3. 2. 1. 1. 0. 0.

ddk Wk ek ol dkd bkl bk Rk bk rbar ok kWl R dedkd ek bk kb drdkde ek bk kkk bk bk kb kb kkk kb kb Rk kkk kb

HRANEE kR EE

* *

21 KK * COMBP1 *

® *

LR e

22 HC HYDROGRAPH COMBINATICH
TCOHP

3 WUMBER OF HYDROGRAPHS TC CCMBINE

KK

ok

hkk hkh kkk kkk dkk dkdk ddkd bk Aok ddk ok kkk kkk kkk kkk kXA Rk T kEkE kkd kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kdkk

1333332222252 )
* *
23 RK * XL+
* *
133333322222 223

SUBRASIN RUNOEF DATA

24 RA SUBEBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA
PRECIPITATION DATA
i2 PH DEPTHS ¥OR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-3%5 ...... 2 L veareareres TRP9 L s
5«MIN  15«MIN  §0~MIR 2«HR 3«HR 5-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.95 1.86 3.95 5.42 6,22 a.27 11.6% 15.22 .00 .80 .00 .00
STORM AREA = .04
25 LS 5C5 LOSS RATE
STRTL .70  INITIAL ABSTRACTION
CRVNBR 74.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
26 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .05 LAG
*hk
VALUE EXCEEDS TABLE IN LOGLCG 01667 .0x667 24.00000
UNIT HYDROCGRAPH
17 END~QF~PERICD ORDIMATES
55, 187, 294, 298, 232. 139. 87. Se. 35, 2z,
14, 9. 3. 3. 2. 1. ¢.

kkk kkk kkk bk kkk kkk ddd kkd bk hdk dhdr worw dkwk kkd ko hkk kkk kdkk kkdk Ak kahk kkd kdkk kkdk kkk kkk kkk KRkv wwk rEE kkk

kkkkkkkkkkkkkk

* *

27 KK * coMBL *

* *

EEE RS2 2 222

26 HC HYDROGRAPH COMBINATION
1COMP

2 NUMBER OF HYDROGRAPHS TO COMBINE

(323

Tkd

hkk kkk kkk kkdk kkk kkk kkk kkk kkdk dkkk ko khk kkd kkd kdkk kkdk kkk kkk Ekw kkk kdkk kkk ki kddk ok kkdk kokdk kRw kkk ok ok wER www

ARNEIRERRRR L LR
& *
2% KR ¥ PROJ2 %



* *
EEREI TR 22203 2]

SUBBASIN RUNOFF DATA

30 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA
12 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STCRM

vran. HYDRO-35 ...... T & e [ D . 1
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12Z-HR 24-HR 2-DRY 4-~DAY 7-DAY  10-DAY

.95 1.66 3.95 5.42 6.22 B8.27 11.65 15.22 .00 .00 .00 .00
STORM AREA = .01
31 LS SC8 LOSS RATE
STRIL 217  IRITIAL ABSTRACTION
CRVNER 92.00 CURVE WUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
32 o SCS DIMEHWSICNLESS UMITGRAPH
TLAG .05 LAG
"k
VALUE EXCEEDS TABLE IN LOGLOG 01667 01667 24.00000

UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES
14. 44, T7. 7. 60, 36, 2z, i4. 9. 5.
4. 2. 1. 1. 1, 0. o,

Fhd kkk kkk kkd kAR RTE kkk kkk kkk drdedk drdrdk Ak hAd hkh ok hddh hdkd kdkk dkk kdkk kEkk ATX AEE RWA wWw ok kb Wk ks R R

kkkkdkdkkhhkhkkhikk
* x
33 KK * PROJ4 *
* &
kkdkkkkkhkhkkhkkkk

SUBBASIN RUNOFF DATA

34 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FOR O-PERCENT EYPOTHETICAL STORM
vvwes HYDRO-35 ...... P 1 ] TP-49 ...........
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 1Z-ER  24-HR 2«DAY 4-DAY 7-DAY 10-DAY
.95 1.66 3.85 5.42 6.22 B.27 11.65 15.22 .00 .00 .00 .00
STORM AREA = .01
35 LS SCS LOSS RATE
STRTL .17 INITIAL ABSTRACTION
CRVNER $2,80 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
36 UD SCS DIMENSIOQNLESE UNITGRAPH
TLAG .85 LAG
Tkk
VALUE EXCEEDS TABLE IN LOGLOG LOLl667 L01E667 24.60000
UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES
8 27. 42. 42, a3, 20, 1z. a. 5. 3.
2. 1. 1. a. Q. G. 0.

Ak drded dededr deded dedrdk ok ok drdrdk kdkdk ek ok bk kkk kkk kkk kkk kkk ko ke Adkd khkw khE EEE wwd WAk ko Wk s kb s kb o W

Akhhdkhhthdhhdk
t 4 *
37 KK * COMBPZ  *
* *
drdddedehrhhdrhkkdkd
38 BC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TQ COMBINE

kkk

deddk ik ke Ak kdd ke Ak kdkd ek ko kkok dedkk ko bk bk bk bk ok drdedk hdd ek kR kkdr kkt b Rk ok kdd okt dkkk kdkdk kb ok

2211223211123
* *
39 KK * EXT2 *
x *
AARRAIKERIEFER

SUBBASIN RUNOFF DATA



40 BA

SUBBASIN CHARMBCTERISTICS

TAREA .08 SUBBASIR AREA

PRECIPITATION DATA

1% PH DEPTHS FCR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-36 ...... B ¥ - 1 veasereasss TPeR9 LLLLuaiiaa,
S-MIN 15-MIN 60-MIN 2~HR 3«HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.85 1.66 3.95 5.42 6.22 B.27 11.65 15,22 .00 .00 .00 .00
STORM AREA = .08
41 LS SCS LOSS RATE
STRTL 1.03 INITIAL ABSTRACTION
CRVNER 66.00 CURVE WUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
42 Up 8CS DIMENSICNLESS UMITGRAPH
TLAG 05 LAG
okk
VALUE EXCEEDS TABLE IN LOGLOG 01667 01667 24.00000
UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES
124, 425, E7E. 676, 527. 316. i96. 127, 19. 50.
31. 20, 1z. a. 5. 3. i.

ddkd kokk kkd kkk kkk

dkdk wkk kkk kkk ek kdk hkk hkk dhkh ek Akd hdhk khkh kkk kkk

FhtEEERATRKEKNTRK
* "
43 KK * coMBz  *
* *
EAXEXXEETF TN
44 HC HYDROGRAPH COMBINATION

OPERATION

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

3 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

EYDROGRAPH

2 COMBINED

HYDROGRAFH

2 COMBINED

Ak kkx kkk kkk TkEX XX* XXk KAE AAkxX *AX *XA XXX KKT

TCOMP 2 NUMBER OF HYDROGRAFHS TO COMBINE
hhk
RUNOFF SRMARY
FLOW IX CUBIC FEET PER SECOND
TIME IR HOURS, AREA IN SQUARE MILES
PEAK TIME QF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTIMUM TIME OF
STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24~EOUR T2~HOUR

AT
PRO1R 224, 12.07 a1, 13, 13, .03

AT
PROLS 202, 12.07 28, 12. 1z. .03

AT
PROJ3 4. 12.07 10. 4, 4. .01

AT
COMBPL 500, 12.07 68, 29, 29, .08

AT
EXTY 216. 12.07 29. 12, 1z, .04

AT
COMB1 T16. 12,07 97, 41. 41. .iz

AT
PROJ2 62, 12.07 8. 4. 4. .0

AT
PROJS 34. 1z2.07 5. 2, 2z, .01

AT
COMBP2 96. 12,07 13. 6. 5. .0z

AT
EXT2 446, 12.07 61. 24, 24, .oB

AT
coMB2 542, 12.07 4. 29, 29. 3]

%% NORMAL END OF HEC-1 #*#*+



APENDICE D

Datos de Entrada y Salida de HEC-RAS
Archivo: Sierra.prj



GEOMETRIA: QUEBRADA 1 EXIS



HEC~RAS Version 3.1,3 May Z005
U.5, Army Corp of Engineers
Hydrologic Engineering Center
609 Sguond Street
bavis, California

x XXX oo XX XX peeed
x X X X X X X X X X

X X X X X x X x X

EXXKXXKK  XXXX X X XooX FRKARAK HREX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX HX¥K x X x X X000

FER TR ER AR I N RN AR N Rl sk sk bbbk bbbk bbbk bk kb b hhkkk ke
PROJECT DATA

Project Title: Analisis Hidrdulico para Monte Sierra

Projesct File : Sierra.prj

Run Date and Time: 5/2%/2007 3:29:47 PM

Project in SI units

Project Description:

& Ranalisis Hidraaulico Monte Sierra, Mayaguez

L T Ty Ly L L g 2 L L T L B g S ey

PLAN DATA

Plan Title: Quebrada 1 EXIS
Plan File : C:\Trabajoa an proceso\Sierra‘\RAS\Z00T\Sierra.p07

Gacmatry Title: Cuebrada I EXIS
Gaometry File : C:\Tzabajos en procaso\Sierra\RAS\2007\Sierra.g07

Flow Tifle
flow File

Quebrada 1 EXIS
C:\Trabajos en proceso\Sierra\RAS\2007\Sierra,f07

Pian Summary Information:
Rumbar of: Cross Sections = 15 Multiple Openings = 0

Culverts = o] Inlire Structures = 0
Bridges = o] Lataeral Structures = ]
Computational Information

Water surface calculation tolerance = {0,003

Critical depth calculation tolarance = {,083

Maximum number of iterations = 20

Maximum difference tolaranca = 0,1

Flow tolerancae factor = {.001

Computation Optionz
Critical depth computed only whergs necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Mathod: Avarage Cohveyance
Computational Flow Regime: Mixed Flow

dododedededoddedokodededdkokkk kb kbbb kR kR AR AN R AWk khkk

FLOR DATA

Flow Title: Quaebrada 1 EXIS
Flow File : C:\Trabajes en proceso\Sierra\RAS\2007\Sierra.f07

Flow Data {m3/4)
B e L T T e e e s e
* Rivaer Reach RS * 100-¥R *

* Quebrada 1 Quebrada 1 i3 * 17.16 *
EE e I s 2 T3]

Boundary Conditions
EE RS R R EE LR E L2 a2 ey e Y R e R R R R R R E L R s R RS S s IR TS

* River Reach Profile * Upstream Downstraam *
EEREEE R R LR R a2 22 e L L e Y Y R R R R R 2222 2222222 2]
* Quebrada 1 Quebrada 1 100-¥R * Critical Critical *

EEERER R EE R R R 2R 22t bl g R Lty Y R R R R R R R s e 222 2L
Ak kN Ak kk Ak kkhkkkkkkkkk ko kb Ak T A A WA ARk Rk Hhrd bk wh ke r ek bk k
GECMETRY DATA

Geometry Title: Quebrada 1 EXIS
Geoemetry File : C:\Trabajes en preoceso\Sierra\RAS\2007\Sierra.g07

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: 13

INPUT

Descripticn: XS5-13

Station Elevaticon Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev

LR e L R e e Y
0 129.22 10 128.22 208 124.72 30 123.81 31 123.73
32 124.44 40 125.B1 46 126,56 58 127.06

Manning's n Values num= a

Sta n Val Sta n Val Sta n Val



Kk kb kb ke ke bk bk ko A Ak

0 .08 10 04 40 .0&
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan.
10 40 54.4 44 .38 26.68 .1 .3

CROSS SECTIOH CUTPUT Profile #100-¥R
R L e e e e e e T L

* £.G. Elav (m) * 125.53 * Elament * Left OB * Channel * Right OB *
* Vel Head (m) * 0.31 * W{, n-Val, * 5. p40 *
* H.5. Elaev [m) * 125.22 * Reach Len. {m) * 54,46 * 44.38 * 26.6B *
* Crit W.5. (m) * 125.22 * Flow Area (m2) * * 6.53 *
* E.G. Slape {n/m) %*0,019698 ¥ Area (m2) * * 6.93 * *
* O Total {m3/s) * 17.16 * Flow (m3/s) * * 17.16 ¥ *
* Top Width {m) * 11.14 ¥ Top Width {(m}) * * 11.14 * *
* Vel Total {m/s) * 2.4B * Avg. Vel., (m/s} * * 2.48 # *
* Max Chl Dpth {m) * 1.49 * Hydr. Capth (m} * * 9.62 * *
* Conv. Total (m3/s) * 122.3 * Conv. (m3/s} * * 122.3 = *
* Langth Wid. {(m) *  44.38 * Wetted Per. (m} * * 11.68 * *
* Min Ch E1 {(m) * 123.73 * gshear (N/m2} * * 114.56 ¢ *
* Alpha * 1.0 * Straam Power (N/m s} * * 293,74 ¢+ *
* Fretn Loss (m) * 0.B5 * Cum Veolume {1000 m3) * * 1,66 * *
* C & F Loss {m) * £.01 * Cum SA (1000 m2} * * 3.45 + *
B Lt e e T T T T T L L L et ids]

Warning: The energy eguation could not be balanced within the specified number of iterations. The
program used oritical depth for the water surface and continued on with the calculations.

Warning: The energy loss was greater than 1.0 £t (0.3 m}. between the current and previous cross
section, This may indicate the nead for additional cross sections.

Warning: During the standard step iterations, when the assumad water surface was set equal to critical
depth, the calculated water surface came back below eritical depth. This indigates that thexe
is rot a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 Re: 12
INPUT
Dascription: XS-12
Station Elgvation Data num= 10
Sta Elav Sta Elev Sta Elav Sta Elav Sta Elav
FhAhAd A d kR ko A A A AT AN XWX AR N RN T N TR RN F W kW ook ook ek
& 116.83 20 113.11 23 1i0.88 27 109.08 29 109.05
33 110.81 38 113.04 45 114,65 52 134.92 57 115.32
Manning's n Values nume 3
Sta n Val Sta n Val Sta n Val
dkkhkdhkdhhkdbhdhdhdbdhdbdbbhk bbbk d okt kkcdxhhriy
[+ .08 23 .04 33 .06
Bank Sta: Left Right Lengths: Laft Channael Right Coaff Contr. Expan.
23 33 80.14 52.12 56.66 .1 .3

CROSS SECTION OUTPUT Profile #100-Y¥R
BRI TR R T A e e R e e 2 L L Tt s s e T e Ty

*# E.G. Elev (m) *  110.72 + Element * Left OB * Channel * Right OB *
* Vel Head {m) * 0.40 * Wt. n-Val. * * 0.040 * *
* #.5. Elev {m}) * 110.32 ¥ Reach Len. {m) * 50.14 * 52.12 * 56,66 *
* Crit W.s. (m) * 110.32 * Flow Araea {m2) * * 6,12 * *
* E.G. Slope (m/m) *0.018592 * Area {m2) * * 65.12 * *
* Q Total (m3/s) * 17.16 * Flow (m3/s) * * 17.16 * *
* Top Width (m) * 7.65 * Top Width {m) * * 7.65 * *
* Vel Total (m/s) * 2.81 * Avg. Vel. {m/s) * * 2,81 * *
* Max Chl Dpth (m} * 1,27 * Hyde, Depth {m) * * 0.80 * *
* Conv, Total (m3/s} #  125.9 % Conv. {m3/s) * *  125.9 * *
* Length Wtd. (m} * 52.12 * Wetted Par. {m) * * B.19 +* *
* Min Ch E1 (m} * 109.05 ¥ shear {N/m2) * * 136.10 * *
* Alpha * 1.00 * Stream Powar {(N/m s) * * 381,79 * *
* Fretn Loss (m} * 1.00 * Cum Volume (1000 m3) * * 1.37 + *
* C & £ Loss (m} * 0.04 * Cum SA {1000 m2) * * 3.03 * *

Fhkkkkh kb dd bbb ddkh o d kR h T AR Ak k ko h ko k b kX wh0r ko ok o b b sk e b ok ke ek ke e ok

Warning: The enarqgy egquation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: The energy loss was greater than 1.0 £t {0.3 m). batween the currant and pravicus cross
secticon, This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back balow critical depth. This indicates that thera
is net a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTIOH

RIVER: Quabrada 1

REACH: Quebrada 1 RS: X1
INFUT
Descripticon: XS-11
Station Elevation Data nyms= 9
Sta Elev Sta Elav Sta Elev Sta Elav Sta Eiev
B L L Tt f 2 S T T TP P I e
0 106.66 8 105.54 16 104.74 21 101.83 27 1i01.83
29 102.13 a6 102.9 43 103.71 55 105.66
Manning'a n Yalues num= 3
Sta n Val Sta n Val Sta n Val
s T T T Y 3
0 .06 i6 .04 36 .08
Bank Sta: Left Right Lengths: Left Channel Right Cooff Contr. Expan.
i6 a6 49.17 48.31 45.22 .1 .3

CROSS SECTICN CUTPUT Profile #100-YR



FTEEER TR A A I I T T RN RN LRk khhhddodded ok bk kb kdkk kb kkkkkkkkkk kb kb Rk kdhkdkk

* E.G. Elev (m} * 107.16 * Element * Left OB * Channel * Right OB *
* Vel Hexd (m) * 5.09 #* Wt. n-val. * * 0,040 *
* W.8. Elev (m) * 102.07 * Raach Len. (m} * £8.17 * 48,31 45.22 =%
* Crit W.S5. {m) % 102.60 * Flow Area {(m2} * * 1,72 * *
* E.G. Slope (m/m) *1.2720968 * Area (m2} * * 1.72 0« *
* Q Total {m3/=) * 17.16 * Flow (m3/s}) * * 17.16 * *
* Top Width (m) * B.05 * Top Width (m} * * 8.05 * ¥
* Val Total {m/s) * 18,80 * Avg. Vel. (m/s} * * 10.00 *
* Max Chl Dpth (m} * 8,24 * Hydr., Depth (m} * * 0.21 * *
* Conv. Total (m3/s} * 15.2 * Cenv. (m3/s) * * 15.2 * *
* Langth Wtd. (m) * 48,31 +* Wetted Per. (m) * * 8.13 + *
* Min Ch E1 (m} *# 101.83 * Shear (N/m2) * * 2633.02 + *
* Alpha * 1,00 +* Stream Power (H/m s) * *26318.95 * *
# Fratn Losa (m) * 3.09 * Cum Volume (I0DD m3) * * 1.17 * *
* C & E Logs (m) * 0.47 * Cum SA {1000 m2) * * 2,82 *
L L e 2 L g T g g T e e S R Ty

Warning: The velocity head has changed by more than 0.5 £t {0.15 m). %his may indicate the need for
additional cross sections.

Warning: ‘the conveyance ratio (upstream conveyance divided by downstream conveyance} is lass than
0.7 or greater than i.4. This may indicate the need for additional cross sections.

Warning: The aenergy ioss vwas greater than 1.0 £t (0.3 m). between the current and previous cross
saecticn. This may indicate thae need for additional cross sactions.

CROSS SECTION

RIVER: Quabrada I

REACH: Quebirada 1 R&: 10
INPUT
Description: XS-10
Station Elevation Data e 8
Sta Elev Sta Elev Sta Elav Sta Elev Sta Elev
dkkkkkkkkkkkkkhkhkkhkhddhhhkdrhhhhdhd okt krbk kb kkkkkkk kb k kbbb bbbk kbRt hh ko k
[} 99.19 ? 98.19 1% 95.76 30 96.76 41 97.83
45 99.01 52 103.93 58 103.53
Manning's n Values = 3
Sta n Vval Sta n Val Sta n Val
drdkdrkdhhhhkhhkhdhdhdhdhhdkhhkkhkpk bbbk bbbk dddbwk
[} .08 7 .04 45 .08
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Centr. Expan.
7 45 1 k4 3 .1 .3

CROSS SECTION QUTPUT Profile #100-¥YR
R e L e e L L L L T e e e T s st ddi il

* E.G. Elev {(m) * 97.59 * Rlement * Left CB * Channel * Right OB *
* Yel Head {m) * 0.44 * Wt. n-Val. * * 0.040 + *
* H.8. Elev {(m) * 97.16 * Reach Len. {m) * i1.00 1.00 * 1.00 *
* Crit W.8. (m) * 97.29 * Flow Area {mZ) * * 5,87 * *
* E.G. Slope (m/m) *).063270 ¥ Area {m2) * * 5.87 * *
* 0 Total (m3/s} * 17.36 * Flow {m3/s) * * 17.16 * *
* Top Width (m} * 18.44 * Top Width {m) * * ig.44 *
* Val Total (m/s) * 2.93 * Avg. Vel. {m/s) * * 2.93 * *
* Max Chl Dpth (m} * 0.40 * Hydr. Depth {(m) * * g.32 *
* Conv. Total (m3/s} * 68.2 * Conv. {m3/s) * * 68,2 * *
* Length Wid, (m) * 1.00 * Watted Par. {m} * * l18.48 = *
+* Min Ch EX (m} * 96.76 * Shear (N/m2} * * 196,80 * *
+ aipha * 1.00 * Stream Power (N/m s} * 516.06 « *
* Frctn Loss (m) * 8.17 * Cum Volume (1000 m3) * * 0.58 * *
* C & E Loss {m) * 1.40 * Cum SA (1800 m2) * * 1.98 *

LR s R a2l R e i s s s R T P E T TR T T S I T LR e T

Warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downatream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m). bestween the current and previous cross
seaction. This may indicate the naad for additiconal cress sections.

CROSS SECTION

RIVER: Quebreaga 1

REACH: Quebrada 1 RS: 5.9
INPuT
Dagoription: XS-1¢ COPY
Station Elevation Data num= 8
Sta Elev Sta Elav Sta Elev Sta Elev Sta Elev
T L T L L T T S
¢ 88,19 7 98.19 19  96.78 30 96,76 41 87.83
45 99,01 52 101.93 58 103.53
Manning's n Valuas numw 3
Sta n Val Sta n Val Sta n Val
L T R R P T T IS g ]
Q .08 7 .04 45 .06
Bank Sta: Left Right Lengths: Left Channel Right Coaff Contr. Expan.
7 45 24.97 26.42  30.92 .1 .3

CROSS SECTICN CUTPUT Frofile #100-Y¥YR
LR e s s e L L Ly 2311 ]

+ E.G. Elev (m} * 97.50 * Element * Left OB * Channel * Right OB *
* Vai Head (m} * 0.24 * Wg, n-Val. * * 0.040 *
* W.S. Eiev (m} * 97.26 * Reach Len. {(m} * 24,97 * 26.42 * 30.92 +
+ Crit W.8. m) * 97.2% * Flow Araa (m2) * * 7.93 ¥ *
* E.G. Slope (m/m) *0.026554 * Area (m2) * * 7.93 *
* ¢ Total (m3/s) * 17.16 * Flow (m3/s) * * 17.16 * *
+ Top Width (m) * 20.42 * Top Width (m) & * 20.42 *
+ Vel Total {(m/s) * 2.16 * Avg. Vel, (m/s) * * 2.16 * *



* Max Chl Dpth {m} * 0.50 * Hydr. Dapth (m) * * 0,39 =* *
* Conv. Total (m3/s) * 105.3 * Conv., (m3/s) * * 105.3 * *
* Length Wid. {(m} * 26.42 * Wetted Per. (m) * * 20.48 * *
* Min Ch E1 (m} * 96.76 * Shear (N/m2) * * 100.83 * *
* Alpha * 1.00 +* Stream Power {N/m s) * * 21B.23 «* *
* Fretn Loss (m) * 0.03 * Cum Volume {1000 m3) * * Q.58 % *
* C & E Loss (m) * 0.07 * Cum 5A {1000 m2) * * 1.96 * *

EE R L e R I a2 22 R b Rt s ST T TR S S S LI L T L L I

Warning: The energy equaticn could not be balanced within the specified number of iterations. The
program selocted the watexr surface that had the least amount of error between computed and
assumad values.

Warning: The velecity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additicnal cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancae} is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Quabrada 1

REACH: Quabrada 1 R3: 9.5
INPUT
Description: Interpolate Section
Station Elevation Data nume 12
Sta Elev Sta Elav Sta Elav Sta Elav Sta Elev
* * R L L P T S Lt st atstteass
) 99.1 7.8 97.9 16.5 94.9 21.9 63,2 26 92.9
31.5 92.9 38.1 94 40.5 1.9 51 $7.8 83.2 98.3
57 $9.2 60 $9.8
HMznning's n Valucs nume 3
Sta n Val Sta n Val Sta n Val
L X g g B Y
Q .06 16.5 .04 4¢.5 .08
Bank Sta: Left Right Langths: Left Chanhel Right Coeff Contr. Expan.
16.5 40.5 25.9%7 27.415 31.92 .1 .3

£ROSS SECTION OUTPUT Profile #100-YR
iR R L e e e T T R R L R ALt ettt bts

* B.5. Elev {m) * 95.44 * Element * Left OB # Channel * Right QB *
* Val Head {(m) * 2.24 * Wt, n-Val, * * c.040 *
* W.S8. Elav {m} ¥ £3.20 ¥ Reach Lan. (m} * 25,97 * 27.41 31.92 *
* Crit W.8. {m) * 83.5% * Flow Area (m2}) * * 2.59% *
* E.G. Slopa (m/m) *0.51160¢ * Area (m2} * * 2,85 ¢ *
* Q Total {(m3/s) * 17.16 * Flow (m3/s) * * 17.16 *
* Top Width (m) * 31.44 * Top Width (m} * * 1l.44 * *
* Val Total {m/s} * 6.62 * Avg. Val. (m/s) * * 6,63 * *
* Max Chl Dpth {m} * 0,30 * Hydr, Depth (m} * * 0.23 * *
* Conv. Total (m3/g} * 24.9 * Conv. {m3/s) * * 24.0 =* *
* Length Wtd. (m) * 27,41 * Wettad Per. (m) * * i1.48 #* *
* Min Ch Bl {m} * $2.%9) * shaar (N/m2} * * 1132.5C  * *
* Alpha * 1.00 * Stream Power (N/m s) * k¥ 7501.68 * '
* Fretn Loss (m) * 1.86 * Cum Volume (1000 m3} * * Q.84 * *
* C & E Loss {m) * 0.20 * Cum SA (1000 m2} * * 1.5 * *
L L R e R R L e a st

Warning: The velocity head has changed by more than 0.5 £t (0.15 m}. This may indicate the need for
additional cross sacticns.

Warning: The conveyanca ratic {upstream conveyancae divided by downstream conveyance) is less than
£.7 or graater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft {0.3 m). batween tha current and previous cross
section, This may indicate the need for additional cross sections.

CROSE SECTION

RIVER: Quebrada 1

REACH: Quabrada 1 RS: 9
INPUT
Bescripticn: X5-9
Statien Elaevation Data num= g
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
R T L s S L T2 T S T P PSP S e oy
: 0 928,99 2 96,99 26 91.67 30 83.06 a3 83.03
386 90.7 53 94 .3z 58 95.43 62 95.98
Manning's n Values num= 3
sta n Val Sta n val Sta n Val
T N R T g g
o .D§ 26 .04 36 .06
Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr. Expan.
25 3s 33.69 35,62 3z.02 .1 .3

CROSS SECTICN CUTPUT Profile #100-¥R
LA e L st 1111

* E.G. Elav (m) * 90.9% * Elament * Laft OB * Channel * Right OB *
* Vol Head (m} * 1.11 * Wt. n-Val. * * 0.040 * *
* W.S, Elev (m) * 89.88 * Reach Lan. (m) * 33.69 +* 35.62 * 32.02 *
* Crit W.5. (m) * 90,23 + Flow Area (m2) * * 3.68 * *
* E.G. Slope (m/m) *0.070539 * Area (m2) * * 3.68 * *
* O Total (m3/s) * 17.16 * Flow {m3/s} * * 17.16 * *
* Top Width (m) * 5.79 * Top Width (m) * * 5.79 *» *
* Val Total {m/s) * 4.66 * Avg. Vel. (m/s} * * 4.66 ¥ *
* Max Chl Dpth {m) * 0.85 * Hydr. Depth (m) * * 0.64 *
* Conv, Totzl {m3/s) * 64.6 * Conv. (m3/s) * * 64.6 * *
* Length Wtd. {m) * 35.62 * Wetted Per. (m) * * 6.26 * *
* Min Ch EL {m) * 89.03 * Shear (H/m2) * * 406.99 * *
* Alpha * 1.00 #* Stream Powar (N/m s) * * 1897.,41 * *
* Frctn Loss {m) * 4.11 % Cum Volume (100G m3) * * Q.75 *
* C & E Loss {m) * 0.34 * Cum SA (1060 m2) * * 1,31 * *
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Harning: The velocity head has changed by more than 0.5 £t {0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratic {upstream convevance divided by downstream conveyance) is less Than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and pravious craogs
saction. This may indicate the need for additicnal cross sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: B
INPUT
Dascription: XS-8
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elav Sta Elev Sta Elev
L L L e eI 217
0 100.59 7 88.18 18 93.41 30 B87.64 33  86.17
35 B6.31 40 87.76 44 B8.23 56 91.34 &1 92.94
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
B T e L L T T T T LT
¢ .06 30 .04 40 .06
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr. Expan.
30 40 45,96 40.98 3. 74 W1 .3

CHOSS SECTION OUTPUT Profile #100-¥YR
R Ly e e e e R T T ST T T T T

* E.G. Elev (m} * 88,24 * Element * Left OB * Channel * Right OB +
* Vel Head (m}) * 1.14 + Wt. n-Val. * * 0.040 *
* W.8. Elev (m} * 87.09 * Reach Lan. {m) *  45.86 * 40,98 *+ 39,74 *
* Crit #.5. (m} * 87.45 * Flow Area {(m2) * * 3,62 * *
* E.G. Slopa (m/m} *0.084900 * Araa {m2) * * 3.62 * *
* O Total (m3/s) * 17.16 * Flow {m3/s) * * 17.16 * *
* Top Width (m} * 6.57 * Top Width {m) * * 6.57 * *
* Vol Total (m/s) * 4.74 * Avg. Vel. {m/sz) * * 4.74 *
* Max Chl Dpth (m} * 0.92 * Hydr. Depth {m) * * 0,55 * *
* Conv. Toctal (m3/s} * 58.9 * Conv. ({m3/s) * * 58.9 =« *
* Length Wtd. (m} * 40.98 * Wetted Per. (m) * * 6.90 * *
* Min Ch EL (m} *  86.317 * shear (N/m2) * ¥ §36.75 ¥ *
* Aipha * 1.00 * Stream Power {N/m s) * * 206%.34 *
* frotn Losa (m} * 2.75 * Com Volume {1000 m3) +* * 0.62 * *
* C & E Loaa (m} * 0.00 * Cum SA {1000 m2Z) * * 1.09 * *

Fak Ak Ak b dd R R d R R AW AU RN R AR L ARk hdhdkhddhkkd ok hrkdhdddhdhdhhkhkkkhkkrhkrrrrrrtrttrdrdtdd

Warning: The energy loss was greater than 1.0 £t {0.3 m}. between the current and previous cross
section. This may indicate the need for additional cross sactions.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: 7
INPUT
Description: XS$-7
Station Elevation Data R 10
Sta Elav Sta Elev Sta Elav Sta Elev Sta Elev
e L L L I I T T LI T T T T T Ty T o
1] 97.85 9 96,85 p] 81,61 39 87.41 33 85%.33
38 85.05 45 87.57 52 85.47 56 82.03 64 93.63
Manning's n Valuee num= 3
Sta n val Sta n Val Sta n Val
P e L e e T T R L LT}
o .08 30 .0a 45 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
30 45 33.54 34.44 40,02 .1 .3

CROSS SECTION OUTPUT Profile #100-YR
drkkdddkkkdhhhhhdhhhhkthkkhtrhkhkhddhdhkkkdh kbbb hkkbb bbbk bk kkkkkkkkhhkd vk r ke kke®

* E.G. Elav {m} * B6.62 * Elament * Left OB * Channel * Right OB »
* Val Head {m) * &.38 * WL, n-Val, * * 0.040 * *
* §¥.5. Elav {m) * B6.25 % Reach Lan. (m) * 33.54 34,44 « 40,02 *
* Crit W.S. (m) * BE.25 * Flow Araa (m2) * * 6.32 * *
* E.G. Slope (m/m) #0.019803 * Area (m2) * * 6.32 * *
* O Total (m3/s) * 17.16 * Flow (m3/s} * * 17.16 * *
* Top Width (m} * 8.5 * Top Width (m} * * 8.5 «* *
* Val Total (m/s) * 2.71 * Avg. Val. {m/s} * * 2,71 * *
* Max Chl Dpth (m) * 1.20 * Hydr. Depth (m} * * 0.74 * *
* Conv, Total (m3/s) * 124.5 * Conv. (m3/s} * ¥ 124.5 * *
* Length Wtd. (m) * 34.44 * Wetted Per., (m} + * 9.05 * *
* Min Ch E1 (m} ¥ 85,05 * Shear (N/m2} * * 130.17 ¥ *
* Alpha * 1.00 * Straam Power (N/m s} * t  353.17 % *
* Fratn Loss (m) * 9.66 * Cum Volume (1000 m3} * * Q.42 *
* C & E Loss (m) * 0.00 * Cum SA (1000 m2}) * * 0.78 * *
L T T N L e e L L L L L L L Ty

Warning: The energy aquation could net be baianced within the specified number of iterations. The
program used critical depth for the water surface and centinued on with the calculations.

Warning: The energy less was greater than 1.0 £t (0.3 m}. between the current and pravious cross
gection, This may indicate the need for additicnal c¢ross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, thae calculated water surface came back beiow critical depth. This indicates that there
is not a valid subcritical answer. The program defaultad te ¢ritical depth.

CROSS BECTION



RIVER: Quebrada 1

REACH: Quabrada 1 Rs: &
INFUT
Daescription: XS-§
Staticn Elevation Data s i0
Sta Elav Sta Elav Sta Elav Sta Elav Sta Elav
dkdkkkkkkkkkbbb bkt ddddddddd ek kkr e r bk kbbb rA A dhddddrdrrrrhhhrrdrrhhkhkbikr
1 93.53 10 B9.66 22 83.31 25 TT.23 28 77.04
42 81.9%4 56 BB.3% 5% BB.65 &0 85.8 67  $3.51
Manning's h Values numx 3
sta n Val Sta n ¥al Sta n Val
kkkhhkhkhkkhkktkkkkkkbkhkhddrddtbrrtrdrdhdrokrhkhdhddid
1 .06 22 .04 42 086
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr, Expan.
22 42 22.84 27.3  31.45 .1 .3

CROSS SECTION OUTPUT Profile #100-YR
dek kR kR R R KRR R R kk ko kkhd ok d ok ok ki g g e e 3ok ok ok ok ok ok ok ok ok o ok ok

* E.G. Elev {m) * 84,00 ¥ Elament * Left CB * Channel * Right CB *
* Vel Head {m) * §.48 * Wt, n-val. * * 0.040 *
* W,8, Elav (m) * 77.52 * Reach Len. {m) * 22.84 ¥ 27.30 31.435 *
* Crik W.S8. (m) * 78,29 * Flow Area (m2) * * 1.52 + *
* E.G. Slope (m/m) *0.940726 * Area (m2) * * i.52 +* *
% O Total {(m3/s) * 17.16 * Flow (m3/s) * * 17.16 * *
* Top Width (m) * 4.53 * ftop Width {m) * * 4.53 * *
* vel Total (m/s) ¥ 11,28 * Avg, Vel. (m/s) * * 11.28 * +
* Max Chl Dpth (m) * 0.48 + Hydr. Depth (m) w* * 0.34 * *
* Conv. Total (m3/s) * 17.7 * Conv. (m3/s3) * * 17.7 * *
* Langth Wtd. (m) * 27.30 * Wetted Per. (m} * * 4.80 * *
* Min Chk E1 {m} * 77.04 * Shear (N/m2) * * 2925.89 * *
* alpha * 1,00 * Stream Power (N/m s} * *32995,14 * *
* Frotn Loss (m) * 2.01 * Cum Velume (1000 m3} * * g.28 * *
* C & E Loss (m} * 0.61 * Cum SA (1000 m2} * * 0.55 * *
R T EtE e et LR L R R L Ty Ly L e T T e e T T

Warning: The velosity head has changed by merae than 0.5 ££ {0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream convaeyance divided by dewnstream conveyancae) is less than
0.7 or greater than 1.4, Thig may indi¢ate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. fThis may indicate the heed for additiconal cress sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: B
INFUT
Daescription: XsS-5
Station Elevation Data num= 12
Bta Elav Sta Elev Sta Elav Sta Elev Sta Elav
L e Ly e s e e e R R R T A A R R R EEE R RS 224
0 B7.41 6 85.81 18 76.81 23 75.03 29  73.53
34 73.43 39 77.24 42 77.36 45 7B.56 52 8z.54
60 85,63 65 86.38
Manning's n Values nume 3
Sta n val Sta n Val Sta n Val
FhkdkER AR AT I T A NRT Rk ok hkhhhk kb khddrhdhdhdAhdid
0 .06 ig .04 39 .06
Bank S5ta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
19 38 13.04 13.18 14.98 .1 .3

CROSS SECTION CUTBUT Profile #:00-YR
e e R L L et et a sl

* B.G. Elav (m) * 75.28 * Element * Left OB * Channel * Right OB *
* Val Hoad (m} * 1.25 * Wt. n-Val. * * 0.040 * *
* W.8. Elev {(m} * 74.03 * Reach Len. {m) * 13.04 * 13,18 * 14,98 +*
* Crit W.$, (m) * 74.39 * Flow Area {m2) * * 3.46 * *
* £.G. Slope (m/m) *0,120980 * Area (m2) * * 3.46 * *
* O Total (m3/s) * 17.16 * Flow (m3/s) * * 17.16 * *
* ‘Top Width {(m} * 7.77 * Top Width (m) * * 7.77 % *
* Val Total {m/s} * 4,96 * Avg. Vel. {m/s) * * 4,96 % *
* Max Chl Dpth {m} * 0.680 * Hydr. Depth (m) * * Q.45 * *
+ Conv. fotal (m3/s&) * 49.3 * Conv. (m3/s=) * * 49.3 ¢ *
* Length Wtd. {m) * 13.18 * Watted Per. (m) * * 8,03 +* *
* Min Ch E1 (m) *  73.43 * Shear (N/m2) * *  511.00 * *
* alpha * 1.00 * Stream Povwer (N/m s} * * 2534,24 * *
* Fratn Loszs (m) * 7.16 * Cum Volume (1000 m3} * * 0.21 & *
* C & E Loss (m) * 1.57 * Cum SA (1000 m2} * * 0,38 * *

AR AR A A AR Ak h ke kd kb kkhb kb kbbb bbbk dwk Rk bk kb kbR A A d vk ddddd sk

Warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the naeed for
additional cross sections.

Warning: The conveyance ratio {upstream conveyance dividad by downstream conveyance) is less than
0.7 or greater than 1,4. This may indicate the nead for additional cross sections.

Warning: The energy loss was gremter than 1.0 £t (0.3 m). between the current and previous cross
gection, This may indicate the need for additicnal cross sections.

CROSS SECTION

RIVER: Quebrada 1

EEACH: Quebrada 1 Rs5: 4
INPUT
Dascription: Xs-4
Station Elewvation Data nums 11
Sta Elev Sta Elev Sta Elav Sta Elav Sta Eiev

AAEEA AR EF KT AT RTRTRTA TR Ak kk ke kb hdddddddddddddddtdhdddddrbrrrrrrrrwrrrrdtdse



o 87.34 11 85.34 27 15.34 34 71.35 36 71.47

42 74.75 45 74,99 47 77.51 53 80.61 6C B3.77
66 B5.77
Manning's n Values nume= 3
Stz n Val Sta =n Val Sta n val
LA Lh kkkhkkk AR Ak A Ehkdkkdkk kb bbbk
Qa .06 27 .04 42 .08
Bank Sta: Left Right Lengths: Left Channel Right Coaff Contr. Expan.
27 4z 11,18 18.23 22.85 .1 .3

CROSS SECTION QUTPUT Profile #180-YR
ek de ok e et dodedod ek ek kk ko kkkdkk kb koo bk koo kR R R R R R R R R kR R R Rk Rk

* E.G. Elev {m) * 73.80 * Element * Left OB * Channael * Right OB *
* Val Head {m) * 1.85¢ # Wt. n-Val. * * 0,040 * *
* W.S. Elav {m) * 72.2% * Raach Len. (m} * 11.19 + 18.23 + 22.85 +
* Crit W.8. {m) * 72.715 * Flow Area (m2} * * 3.16 * *
% £,G. Slope {m/m} *5.101770 * Area (m2) * * 3.16 * *
* Q Total (m3/s} * 17.16 * Flow (m3/s5) * * 17.16 * *
* Top Width (m} * 5.1 * fTop Width (m) +* * 5.16 * *
* Val Total (m/s) * 5.43 * Avg. Vel. (n/s) * * 5.43 * *
% Max Chl Dpth (m) * 0.94 * Hydr. Depth (m) +* * 0.61 * *
* Conv, Total (m3/s) * 53.8 * Coenv, (m3/n) * * 53.8 = *
* lLength Wtd. (m} * 18.23 * Wetted Per. (m) +* * 5.62 * *
% Min Ch E1 (m) * 71.35 * Shear (N/m2) * * 561,10 * *
% Alpha * 1.00 * Stream Fower (N/m =) * * 3048.34 + *
* Fretn Loss (m) * 1.46 * Cum Volume (1000 m3) * * 0.17 * *
*C & E Loss (m * 0,03 * Cum SA (1000 m2) * * 0.30 * *

L L L L Ll s s d T R L R R E Ly L L N L S B

Warning: The velocity head has changed by more than 0.5 ft {0.1i5 m}. This may indicatae the neaed for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sactions.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: 3
IRPCT
Description: XS-3
Staticn Elevation Data num= i1
Sta Elav Sta Elav Sta Elav Sta Elav Sta Elew
B L T L T e s e TP e T
Q 81.43 il 78.41 27 73.01 34 69,13 36 58.7%
44 73.31 47  73.3: 50 75.24 57 78.48 64 B2.83
73 84.23
Manning's n Values nums 3
Sta n Val Sta n Val Sta n ¥al
L T e s L]
0 .06 27 .04 44 06
Bank Sta: Left Right Lengths: Laft Channel Right Coaff Contr. Expan.
2% 44 17.32 17.14 14.33 .1 .3

CROSS SECTICN CUTPUT Profile #100-YR
LR L L e L L S T T T 2

+* E.G. Biev (m} * 71,61 * Element * Left OB * Channel * Right OB +
+ Vel Head (m} * L.89 * WE. n-Val. * * 0.040 «* *
* H.S. Elav (m) * 69.72 * Reach Len. (m) * 17,32 % 17.14 * 14.33 ¥
* Crit W.S. (m) * 70.25 * Flow Area (m2) * * z2.82 * *
* E.G. Slopa (m/m) *0.137562 * Araa {(m2) * * 2.82 * *
* 0 Total (m3/s) * 17.16 * Flow {m3/s) * * 17.16 = *
+* Top Width (m) * 4.83 +* Top Width (m) * * 4.83 « *
* Vel Total (m/s) * 6,09 * pvg, Vel. (m/s) * * 5.09 * *
+ Max Chl bpth (m) * 1.01 * Eydr. Depth (m) * * 0.58 * *
* Conv, Total (m3/s) * 46.3 * Gonv, {m3/s) * * 46.3 * *
* Length Wtd. (m) * 17.14 * Wetted Per. (m) * * 5.30 « *
* Min Ch EL {m) * 68.71 * Shear (N/m2) * * 717.33 «x *
* Alpha * 1.00 * Stream Power (N/m s) * * 4365.65 *
+ Fretn Loss {m) * Z.14 * Cum Volume {1000 m3) * * 0,12 « *
* C & E Loss {m) * 0.04 * Cum SA (1008 m2) * * 0.21 * *

AT TR hd e ddh b hd A ddhd kb h bk bkt ddrdd A d Ak kb kTR rrwrrsry

Warning: The velocity head has changed by more than ¢.5 £t (£.15 m}, This may indicate the need for
additional cross saections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
saction. This may indicate the need for additicnal aross sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: 2
INPUT
Description: Xs-2
Station Elevation Data num= 10
Sta Elav Sta Elev Sta Elav Sta Elav Sta Elev
hkkkkkkhkbbrrrh kb AR r T dhhhhhhhr bk bk kbbb kb bk hh ok khk®
[} 78.64 11 76.64 i3 71.81 23 67.03 27 66.83
37 73.26 40 kL | 43 76.06 51 78.56 61 80.16
Manning's n Values num= 3
Sta n Val Sta n Vval Sta 0 Val
dedkkkhkkd ko ko dekdeh ek kA kWA k ok
o] .08 13 .04 37 .06
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr, Expan,

13 37 25,17 19,77 21.02 .1 .3



CROSS SECTION QUTPUT Profile #100-YR
B L L L s s e T e s

* E.G. Elev {m} * 65.16 * Eiement * Left CB * cCchannel * Right OB *
* Vel Head (m) * 1.63 * Wt. n-Val. * * 0,040 * *
* W.5. Elav (m} * 67.53 * Reach Len. (m) +* 25.17 * 19.77 * 21.02 *
* Crif W.8, (m) *® 67.98 +* Flow Area (m2) * * 3.04 * *
% E.G. Slope (m/m) *],138755 * Area (m2) * * 3.04 * *
* Q Total (m3/s) * 17.16 * Fiow (m3/s) * * 17.15 * *
* Top Width (m} * 6.13 * Top Width {m) * w* 6.13 + *
* Yel Total (m/s) * 5.65 * Avg. Vael. {(m/s) * * 5.65 «* *
* Max Chl Dpth (m) * 0.70 * Hydx. Depth {m) * * D.50 * *
* Conv. Total (m3/s) * 45.9 * conv. {(m3/s) * * 45.9 * *
* YLength Wtd. {m) * 19.77 * Hetted Per. {m) * * 6.45 + *
* Min Ch El {m} *  £6.83 * sShear {N/m2) * * 644.63 * *
t Alpha * 1.00 * Stream Power {(H/m s5) * * 3643.79 + *
* Frctn Loss {(m} * 2.38 * Cum Volume {1000 m3) * * 0.07 *> *
* C & E Loas {m) * 0,08 * Cum SA {1000 m2) * * 0.11 * *
kkkkkkhhthrkkkkkk kb kbbb ddd bbbk wkr ko hhhkhkkhkkkhhhkhrhrkrrrdrddrdwkhkdibdddbdbd bbbt ddd

Warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the nead for
additional cross secticns.

Warning: The anergy loss was greater than 1.0 ft {0.3 m). between the current and praviocus cross
saction., This may indicate tha need for additional ¢ross sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: 1
INPUT
Desaription: Xs-1
Station Elavation Data nume i1
Sta Elev Sta Elav Sta Elev Sta Elev Sta Elev
L Y 2 * * * LT LT TR S
a 81,09 11 78.29 22 72.53 24 7L.8 34 64.91
36 65 39 66.81 42.5 68.5 46 69.56 57 72.78
62 74.36
Manning's n Valuas num= 3
Sta a Val Sta n Yal Sta n Val
L T
0 .06 24 .04 a6 .06
Bank Sta: Left Right Lengths: Left Channal Right Coeff Contr. Expan.
24 45 Q Q Q .1 .3

CROSS SECTION CUTPUT Profile #100-YR
ek okl ok ok kb kI T T AR KAk ARk Ik ok ok kb ko ok ok ke ok

* B.G. Elav (m) * 67.14 * Element * Left OB * Channel * Right OB *
* Yal Head {(m) * 1.18 * Wt. n-Val. * * 0.040 * *
* W.5. Elev (m}) * 65.98 * Reach Len. {m) ¥ * * *
* Crit W.S. (m} * 66,34 * Flow Area (m2) * * 3.57 * *
* £.G. Slopea (m/m}) *0 069190 * Area {(m2) * * 3.57 * *
* @ Total (m3/s} * 317.16 * Flow {m3/s) * * 17.16 * "
* Top Width (m} * 5.11 * Top Width {m) * * 5.11 +* *
+ Vel Total (m/s) +* 4,81 * Avg, Vel. {(m/s) * * 4.81 « *
+ Max Chl Dpth (m) * 1.05 * Hydr. Depth {m) * * 0.0 * *
* Conv, Total (m3/s) * 65.2 * Conv. {m3/s) * * 85,2 * *
* Langth Wtd. (m} * * Wetted Per. {m) * * 5.711 * *
* Min Ch E1 (m} * 64.91 * Shear {(N/m2) * *  424.26 * *
#* Alpha * 1.00 * Stresm Power {H/m z) * * 2040.05 +* *
* Frctn Leoss (m) * 1.89 #* Cum Volume {1000 m3) * * * *
* C & E Loas (m} * 0,13 +* Cum SA {1000 m2) * * * *
D L L L T B e T Y T Y T T ]

Warning: The wvelocity head has changed by more than 0.5 £ {0.15 m). 'This may indicate the need for
additional cross sections.

Warning: The energy icoss was greater than 1.0 ft {0.3 m). between the current and previous cross
section, This may indicate the need for additional cross sections.

I i i s a2 a e s T S L L]
SUMMARY OF MANNING'S N VALUES

Rivar:Quabrada 1
T e e e T R T L E T e P T L T P T

* Reach * River Sta. +* ni * n? * n3 *
kkkkkkkkkkdhhdbbddd bbb b rr Atk dd bbb wdkhkkhkdkhkhkhkrkhkhkrkkrrrkhhtn
*Quebrada 1 * 13 * Q6* Q4% .06*
+Quebrada 1 * 12 * L06% .04% L06*
*Quabrada 1 + 11 * J0E* 04% 06
*Quabrada 1 * 10 * .oe* .04x .06*
*Quabrada 1 * 9.9 * .06% .04 .06%
*Quebrada 1 * 9.5 * .06+ .04+ L06%
*Quebrada 1 * 9 * .06* .04 .06+*
*Quebrada 1 * 8 * .06* .04 .06%
*Quebrada 1 * 7 * .06* .04 .06%
Quebrada 1 * § * .DE* L04x .05%
*Quebrada 1 * 5 * .06* .04* .Dg*
*Quebrada 1 * 4 * L06% L04% .D&*
*Quabrada 1 * 3 * .06* .04 .06%
*Quebrada 1 * 2 * .06* .04 .06*
*Cuebrada 1 * 1 * .06 .04r L06%

dkkkkdhdhdhdok koo ok sk e ok ok ek ek ke b b o sk e ok bk bk e b kb ke ok ke
Ak ANk kb kAR b kb bk kb kbbb kb bAoAk Rk T AR A A A A A A ARk kbt ok
SUMMARY OF REACH LENGTHS

River: Quebrada 1

EREARARRRARAREARE AR AR R AR AR R R KRR AR AR A AR I RN R h bbb d btttk
* Reach * River Sta. * Left * Channel * Right *
RAREREARRIREARAREARRRRR KRR RRRRER AR R R R R h R h b d bR b h bk hk kb khkk
*Quebrada 1 * 132 ¥ 54.4% 44.38% 26.68%



*Quebrada 1 * 12 * 50.14%* 52.12% 56.66%
*Quabrada 1 * 11 * 49.17%* 48,.31% 45.22%
*Quabrada 1 * 10 * 1+ 1 1x*
*Quabrada 1 +* 9.9 * 24.97% 26.42* 30.92%
*Quabrada 1 * 9.5 * Z5.97% 27.415% 31.92%
*Quebrada 1 * 9 * 33.69% 35.62% 32.02%
*Quabrada 1 * 8 * 45.96% 40,98 39.74%
*Quebrada 1 * 7 * 33.54% 34,44+ 40.02%
*Quebrada 1 * [ * 22.84* 27.3% 31.45%
*Quebrada 1 * 5 * 13.04>* 13.18% 14.58%
*Quebrada 1 * 4 * 11.19% 1B.23%* 22.85%
*CQuabrada 1 * 3 * 17.32% 17.14% 14.33%
*Quabrada 1 * 2 * 25.17* 19.77% 21.02%
*Quebrada 1 * 3 * O* o O%

ERAAT AR AR AT AR AR AR AR AR Ak Ak ke h kA A A ARFRARNAN AN A A A Ak hdd

kbbb kR ke ko ko k Ak ko ko ko ki kit

SUMMARY OF CONTRACTION AND EXPARSION COEFFICIENTS
River: Quebrada :

dkdk kbbb bk dkhk ke khkkkkdkkk ok h

* Reach * River Sta. * Contr, * Expan, *
ek kkkd kb k kb ARk Rk Ak deok Ak Ak ok ko k ko ko
*Quebrada 1 * i3 * L1 3%
*Quebrada I * 12 * L1 3%
*Quabrada 1 * i1 * L1 3%
*Quebrada 1 * 10 * 1 3%
*Quebrada 1 * 9.9 * L1 3%
*Quebrada i * 9.5 * L1 L 3%
*Cuebrada * g * JdF .3*
*Quebrada 1 * ] * J1E 3
*Quebrada 1 * 7 * 1% 3%
*Quebrada 1 * 6 * LI 3%
*Quebrada 1 * 5 * 1 3%
*Quebrada 1 * 4 * L1 L3x
*Quebrada 1 * 3 * 1% 3%
*Quebrada 1 * 2z * W1 =4
*Quabrada 1 * 1 * 1% 3%

hkkkhdkdhkhkhdhhkhhkhkhkhkhdhdhdddhdhd kbbb kbbb bbbkdkdt



HEC-RAS Plan: queb 1 exis River; Quebrada 1 Reach: Quebrada ¥ Profile: 100-YR

" Reach " [ RiverSla- |- Profle’ |~ QTolal .- MinChEIl. [~ W.6 Elav L~ ClRW.S: | E.G Elev- |\ £G,8lopa: | VelChnl~ | Flow Area : | Top Widih- | Frouda # Chi

Gelom il Lo AR (rmais) () - {m) ) - (my L (mimy (mis} ;- (m2)- {m) R
Quebrada 1. .- |1 FI00YR 17.18 €4.91 6596 8634 67.14;  0.059190 481 3.7 .11 T84
Quebrada 1512 TOYR 1716 £6.83 67.53 67.98 69.16]  0.139755 5565 3.04 613 255
Guebrada 1; |3, 0V, 17.16 €8.74 69.72 70.25 7161 0137862 6.09 282|483 254
Quebrada 1+ 14 00 YRET 17.16 7435 7229 7275 1380 0101770 543 3.16 5.16 222
Quebrada. 5 S100YR 17.16 73.43 74.03 7439 7528, 0120880 4.96 3.46 .17 237
Quabradait: 7 [6: +]100.YR: 17.18 77.04 7762 7829 8409. 0940726 11.28 1.52 4.53 6.21
Quebrada {0 |7. 100-YR; 17.16 B5.05 86,25 86.25 8662, 0,019003 2.71 6.32 859 1.01
Quebrada 1|8 100.YR 17.16 86,17 87.09 8745 8824 0084800 474 382 6.57 204
Quigbradg 157 {9: 100-YR: 17.16 89.03 89.88 9023 9093] 0070539, 456 368 579 187
Quebrada’:i: 100-YR; 17.16 92.90 9330 93.59 9544) 0511800 583 2.59 1144 445
Quebrada 1 100-YR: 1716 95.76 I 97.50] 0026554 215 7,03 2042 1.1
Quiebrada 1 100-YR 17.16 95.76] 971 9728 97.59] 0083270 2.3 5.67 18.44 1.68
Qusbrada .7 “THO0-YR i7.96; {0183 102.07 10260 107.16)  1.272088 10.00 172 8,05 691
Quebrada 1 T00-YR 716, 10905 11032 11032 110.72] _ p.o18esz 2.81 512 7,65 1.00
Quebrada 1., T0YR | i7.18; 123.73 12522 12522 125537 0019508 248 593 1114 1,00




Elavation {m)

Elevation {m)

Analisis Hidraulico para Mente Siera Plan: Quebrada 1 EXIS Analisis Hidraulico para Monte Sierra Plan: Quebrada 1 EXIS

Gaom: Quebrada 1 EXIS  Flow: Quebrada 1 EXIS Geom: Quebrada 1 EXIS Flow: Quebrada 1 EXIS
River = Quebrada i Reach = Quebrada1 RS=13 X35-13 River = Quebrada 1 Reach=Quebrada1 RS8=12 X5-12
< 08 s 04 b 06—+ K 06— 304 e 06—
130 ] Legend 197 Legend
WS 100-YR ' WS 100-YR |
H - . - .
129 Crit 100-YR 1169 Crit 100-YR |
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Ground Ground |
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Station (m) Staticn (m)
Analisis Hidrdulico para Monte Sierra Plan: Quebrada 1 EXIS Anafisis Hidrdulico para Monte Sierra Plan: Quabrada 1 EXIS
Geom: Quebrada 1 EXiS Flow: Quebrada 1 EXIS Geom: Quebrada 1 EXIS Flow: Quebrada 1 EXIS
River = Quebrada 1 Reach = Quebrada1 RS=11 XS8-11 River = Quebrada 1 Reach=Quebrada1 RS=10 XS-10
e 0B i 04 i 0B 3t <op: 04 et 06—
107 : Legend | 104 Legend
T —
¢ Crit 100-YR i Crit 106-YR
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Elevation (m)

Elevation (m)

Analisis Hidraulico para Monte Sierra Plan: Quebrada 1 EXIS

Geom: Quebrada 1 EXIS Flow: Quebrada 1 EXIS

River = Quebrada 1 Reach = Quebrada1 RS=9.9 XS-10COPY

<.06“»‘J‘1 04 i 06 —Jl

o Legend
Crit 100-YR

103 WS 100-YR
g e
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Station (m)
Analisis Hidraulico para Monte Sierra Plan: Quebrada 1 EXIS

Geom: Quebrada 1 EXIS Flow: Quebrada 1 EXIS

River = Quebrada 1 Reach = Quebrada1 RS=9 XS-9
K06 k.04 .06
e | Legend
Crit 100-YR
WS 100-YR
98+ < il
1 Ground
@
Bank Sta
96
94
92+
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88 T T T T

0 10 20 30 40 50 60 70
Station (m)

Elevation (m)

Elevation (m)

Plan: Quebrada 1 EXIS
Geom: Quebrada 1 EXIS Flow: Quebrada 1 EXIS

Analisis Hidraulico para Monte Sierra

River = Quebrada 1 Reach = Quebrada1 RS=9.5 Interpolate Section

«— 06 —>< .04 —— 06—
100
) |
Crit 100-YR
B ——————
St WS 100-YR
Ground
®
98- Bank Sta
974
96
95
94
93
92 - e e e

Station (m)
Analisis Hidraulico para Monte Sierra Plan: Quebrada 1 EXIS

Geom: Quebrada 1 EXIS Flow: Quebrada 1 EXIS

River = Quebrada 1 Reach = Quebrada1 RS=8 XS-8
—— .06 ——><.04 3— 08—,
102 I
_Legend
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Etevation (m)

Elevation (m)

Analisis Hidrautico para Monte Sierra Plan: Quebrada 1 EXIS

Geom: Quebrada 1 EXIS  Flow: Quebrada 1 EXIS

River = Quebrada 1 Reach=Quebradat RS=7 X8-7
06 L 04 sk 06—
8 | Legend !
WS 100-YR i
96- Crit 100-YR |
. e

|

| Ground |

' | ° !
1 Bank Sta |

94+ [ ek S |
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¢ 10 20 30 40 50 60 70

Station (m)
Analisis Hidrdulico para Monte Sierra Plan; Quebrada 1 EXIS
Geom: Quebrada 1 EXIS Flow: Quebrada 1 EXIS

River = Quebrada 1 Reach~=Quebrada1 RS=5 X&%-5
K 08 ! 04—t~ 06 2

b Legend
Crit 160-YR

b WS 100-YR
et

Ground
@
641 Bank Sta

82+
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78+
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72 N
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Station {m)

Elevation {m)

Elevation (m)
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GEOMETRIA: QUEBRADA 1 PROP



HEC-RAS Varsion 3.1.3 May 2005
U.S5. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X P » s e dd pio00.4 pio.0.0.4 = XXX
X x X X X X b4 X X X

X x X x X x X X -4

KRR KN X KKK KKK KEXKKXK XXXX
x X X X X X X X X
X X X X *x X X X X X
X X000 200K X X X X 000X

B Ty A L T T T I R P T
PROJECT DATA

Projact Title: Analisis Hidraulico para Monte Sierra

Projact File : Sierra.prj

Run Date and Tima: 5/29/2007 3:38:58 BPM

Project in ST units

Project Description:
& RAnalisis Hidriaulico Monte Sierra, Mayaguez

Fhkkkkd kbR R R AR R AR TR AR AR A A Ak AR A A AN R AR AN Ak kb v bbbk dkkkkkkkk*k

PLAN DATA

Plan Title: Quebrada ¥ PROP
Plan File : C:\Trabajos en proceso\Sierra\RAS\2007\Siexrra.p0l

Gaomatry Title: Quebrada 1 PROP
Geomatry File : C:\Trabajos en proceso\Sierra\RAS\2007\Sierra.g0l

Flow Title
Flow File

Quabrada 1 PROP
C:\Trobajos en proceso\Sierra\RAS\2007\Siorra.f0s

Plan Summary Information:

Wumber of: Cross Sections = 15 Multiple Openings = i+
Culverts = 1 Inline Structures = o
Bridgas = 0 Lateral Structures = 4]

Computational Infermation
Water surface calculation tolerance = 0.003
Critical depth calculation tolerance = 0.003

Maximum nember of itaerations = 20
Maximum difference tolerance = 0.1
Flow tolarance factor = 0.001

Computation Options
Critical depth computed only whers hacassary
Convayance Calculation Method: At breaks in n values only
Friction Slope Mathod: Average Cohvayance
Computational Flow Regime: Mixed Flow

Thkkdkkkkhkhhhhhhhhrhrhdd kbbb ddddnkk kbt kbt rhddddb kbbb kbbb bk hh ki dd
FLOW DATA

Flow Title: Quebrada 1 PROP
Flow Fila : C:\Trabajos en proceso\Sierra\RAS\2007\Sierra.f08&

Flow Data (m3/s)

T a8 S SR E SR Tt
* River Reach RS * 100-¥YR *
* Quebrada 1 Quebrada 1 13 * 17.16 *
L L e e

Boundary Conditions
Ahddhhhdhdhhhhdhhk ke hhkdhk kb r kA A d kb kb kbR kR kA kv kW k ke ke ko de ke de ke de ki

* River Reach Profile * Upstraam Downstraam *
AhdF AR AR Ak ddd kb kkkkdkk kbR RR R AR AXRAN R T TR R dddddkdddbdbdbkkk ko hddrdrdddd bbb hddd
* Quebrada 1 Quebrada 1 100-¥R * Critical Critical *

kb ko ko dd ok kh kb kk kb kkkokkkkokk kbbb kb bk h kA A E R AT AT AR R AT AR R AR h bRk kA A Ak Ak h kb rkdd
dhk bbbk kbbb kbbb kb kb kA kA hw A h ok h kb ko kN
GEOMETRY DATA

Gacmebry Title: Quebrada 1 PROP
Gaometry File : C:\Trabajos an procaso\Sierra\RAS\2007\Sierra.g0l

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: 13

INPUT

Description: Xs-13

Station Elevation Data nume 9

Sta Elev Sta Elev Sta Elev Sta Elav Sta Elgv

B L Ty T Ty L T T N T P Sy
2 12%.22 10 1238.22 28 124.72 30 123.81 31 123.73
32 124.44 40 125.81 46 126.56 59 127.06

Manning's n Values num= 3

Sta n Val Sta n Val Sta n val



FRARERN AR TR A A A AT AR XXX RAATA R ATk kA A AN

0 .06 10 .04 40 .oE
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr, Expan.
10 40 54.4 44 .38 26.68 W1 «3

CROSS SECTICN CUTPUT Profile #100-YR
R R R R R R R R R R e e e e LR L s e S s

+ E.G. Elav (m) * 125.53 * Elsment * Left OB # Channel * Right OB *
* Vel Heud (m) * 0.31 * Wt. n~Val, * * 0.040 ¥ *
* W.S8. EBlev (m) * 125,22 * Reach Len. {m} * 54,40 = 44.38 * Z26.68 ¥
* Crit W.s. (m) * 125.2Z2 * Flow Area (m2) * * 6.93 « *
* E.G. Slope {m/m) *D.019698 * Area (m2) * * 6,93 * *
* 0 Total {(m3/s) * 17.16 * Flow {(m3/s) * * 17.16 * *
* Top Width {m) * 11.14 +* Top Width {(m} * * 11,14 * *
* el Total {m/s) * 2.48 * Avg. Vel. {(m/s) * * 2.4 * *
* Max Chl Dpth {(m) * 1.49 * Hydr. Daepth {(m} * * 0,62 * *
* Conv. Total {m3/s) * 122.3 ¥ Conv. {m3/s) * * iz22.3 =+ *
* Length Rtd., {(m) * 44.38 * Wetted Per, (m) * * 1i.68 + *
* Min Ch E1 {m) * 123.73 * Shear {N/m2} * * 114.56 * *
* Alpha * 1,00 * Stream Power (N/m 3) * * 283.74 = *
* Frotn Loss (m) * 0.B5 ¥ Cum Volume (1000 m3) * * 2.02 *
* & & E Logs {m) * 0.01 * Cum S&A (1000 m2) * * 3.85 = *
etk okt dok koo e et e s Ak ko kb ok k kA ke kkh ke kA A ARk kA k ok d kA A

Warning: The anergy equaticn could not be balancad within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calctulations.

Warning: The anergy loss was greaber Chan 1.0 £t (0.3 m). between the current and previocus cross
saction. This may indicate the need for additional cross sections.

Warning: During the standard atep iterationg, when the asgumed water surface vwas set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there
is not a valid subcritical answer. The program defaulted to critical depth,

CROSS SECTION

RIVER: Quebrada 1

REACH: Quobrada 1 RS: 12
INFUT
Description: XS-12
Station Elevation Data num= 19
Sta Elav Sta Elav Sta Elev Sta Elav Sta Flev
e e de e de b e ke o kb ok bk kk ok ke kR kA R AR A AR AN
0 11s.03 20 113.11 23 110.88 27 109,05 2% 109,05
33 110.81 38 113.04 45 114.85 52 114.92 57 118.32
Manning's n Values nwms 3
Sta  n val Sta n Vval Sta n Val
et oo o ok o ok o kb ok bk
8] .06 23 .04 33 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr, Expan.
23 az 50.14 52.12 56.66 .1 .3

CROSS SECTION OUTPUT Profile #100-YR
LR e L T T T

* E.G. Elev {m) 310,72 * Elemant * Left OB * Channel * Right OB *
* Vel Head (m) * 0.40 * wt. n-Val. * * G.340 *
* W.8, Elav (m) * 110.32 +* Reach Len, (m} * 50,14 ¢ 52.12 * 56.66 *
* Crit ¥.5. (m) * 110,32 * Flow Area (m2) * " 6.12 & *
* E.G. Slope (m/m) *(,018592 * Area (m2) * * 6.12 * *
* 0 Total (m3/s) * 17,16 * Flow (m3/s) * * 17.16 « *
* Top Width (m) * 7.65 * Top Width (m} * * 7.685 * *
* Vel Total (m/s) * 2.81 * Avg. Vel. (m/s5} * * 2.81 = *
* Max Chl Dpth (m) * 1,27 * Hydr. Depth (m} * * G.B0 *
* Conv. Total (m3/s) * 125.% * Cenv. (m3/s} * * 125.9 * *
* Length Wtd. (m) * 52,12 * Wetted Per. (m} * " 8.19 * *
* Min Ch E1 (m} * 10%.05 * Shear (N/m2} * * 136,10 * *
* Alpha * 1,00 * Stream Powar (N/m s} * * 381,79 & *
* Fretn Loss (m) * 1.00 * Cum Volume (1000 m3} =+ * 1.73 * *
* C & E Lozs (m) * 0.04 * Cum SA (1000 m2} * * 3,13 =+ *
o ko R e S e ok ok sk ok kb bk ok ko ke kR Rk Ak kA

Warning: The energy equation could not be balanced within the specified number of itarations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: The energy loss was greater than 1.0 ££ (0.3 m}. between the current and preavious cross
section. This may indicate the need for additional cress sections,

Warning: During the standard step itaeraticns, when the assumed water surface was set equal to critical
depth, the calculated watar surface came back below gritical depth. This indicates that there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 R5: 11
INPUT
Dogcription: XS-11
Station Elevation Data num= k]
Sta Elav Sta Elev Sta Elev Sta Elav Sta Elgv
B L L L L T S e Y L At i st s ss
0 1D6.B6 8 105.54 16 104.74 21 101.83 27 101,83
29 102,13 36 102.5 43 103.71 55 105.66
Manning'™s n Values numEs 3
Sta n Val Eta 0 Val Sta n Val
AR AR AR A AR SNk kbR Rk E Rk Rk kb bk kb dbd
o .06 16 .04 36 .08
Bank Sta: Laft Right Lengths: Left Channal Right Coeff Conty, Expan.
16 13 48,17 48.31 45.22 W1 .3

CROSS SECTION QUTPUT Profile #100-YR



Fhdkdkk gk kA A R T A A T A A A A A A A AN A AN T AN A A kv b b b ok dekdedr ek bbbk ke

+* E.G. Eiev (m} * 107.16 * Element * Leftt OB * Chanrel * Right OB *
* Val Head (m} * 5.09 * W, n-Val. * * 0.040 « &
* W.S. Elav (m} * 10Z2.07 +* Reach Len. (m) * 49.17 * 48.31 * 45.22 *
* Crit H.§5. (m) * 10Z.60 * Flow Area (m2) * * 1.72 + *
* E.G. Slope (m/m) *1.272098 * Area (m2) * * 1.72 > *
* 0 Total (m3/s) * 17,16 * Flow (m3/s) * ¥ 17,16 & *
* Top Width (m) * §.05 * Top Width {(m) * * g.05 + *
* Vel Total (m/s) * 10.00 * Avg. Vel, (m/s) * * 10,00 ¥ *
+ Max Chl Dpth {m) * 0.24d * Hydr, Depth {m) * * 0.21 * *
* Conv. Total {m3/s) * 15.2 * Conv. (m3/s) * * 15.2 * *
* Length Wtd. {m) * 48.31 * Wetted Per. (m) * * 8.13 * *
* Min Ch El1 (m) % 101.83 #* Shear (N/m2) * * 2633.02 * *
* Alpha * 1.00 * Stream Power {N/m s) * *26316.95 * *
* Fretn Loss {m) * 3.09 * Cum Veolume {1000 m3) * * 1.52 # *
* C & E Loss {m) * 0.47 * Cum SA {1000 m2) * * 2.93 * *

Aot ok etk okok ke ok ok ki ke ok ok kb ke de e dedede el dr e A kA ARk kkkkkkkk kA k kA kh kA A d b h ok ko k

HWarning: The velegity head has changed by more than 6.5 £t (£.1%5 m). This may indicata the need for
additional cross sections.

Warning: The conveyance ratio {(upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sactions.

Warning: The energy loss was greater than 1.0 £t {0.3 m). batwaen the current and previous cross
saction. ‘this may indicate the need for additicnal cross sections.

LRO55 SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: 10
INPUT
Dascription: XS-10
Station Elevation Data nums :]
Sta Elav Sta Elev Sta Elev Sta Elev Sta Elev
drdrdrdrdrd b drdrddedrddd bk dd ok ko kk kb kbbb bbbk R Rk Rk e g dr o ik drdrdedede
] 99.19 7 96,19 18 96.76 30 86.76 41 97.83
45 99.01 52 101.93 58 103.53
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
e e de e de sk e gk e e ok e ok o s o ko ke
0 .08 7 .04 45 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
7 45 1 1 1 .2 .4

CROSS SECTION QUTPUT Profile #100-YR
Fhhkkdkkkkkkkdhkhhhhh kA Ak AR AR AR AR IR KRRk kbbb bRk bRk R R R R R R R Rk ki k bk kbbb bk ok k ko k ok

% E.G. Elev {m} * 97.59 * Elament * Left OB # Channel * Right OB *
* Vel Eead {m) * .44 * Wt. n-Val, * L 0.040 * *
* #.5. Elev {m} * $7.16 * Reach Lan. {m) * 1.00 # 1.00 * 1.00 *
* Crit W.S. {m} * 97.2% * Flow Area (m2) * * 5.87 * *
% B.G. Slopa {m/m} *0.06327¢ * Area {(m2) * * 5.87 « *
* O Total {m3/=} * 17.16 * Flow (m3/s) * * 17.16 * *
* Top Width (m) * 18.44 * Top Width (m} " * 18.44 * *
* Val Total (m/s} * 2.93 * Avg. Vel. (m/s} * * 2,93 X *
* Max Chl Dpth (m) * £.4¢ * Hydr, Dapth (m} * * 0.32 * *
* Conv. Total (m3/s} * 68.2 * Conv. (m3/s5) * * 68.2 * *
* Longth Wed, (m) * 1,00 * Wetted Per. (m) * * 158.48 * *
% Min Ch E1 {m} bl 86.76 * Shear (N/m2) * *  196.90 * *
* Alpha * 1.8 * Stream Power (N/m s) * * 576,06 * *
* Fretn Loss {m} * B8.17 * Cum Volume {1000 m3) * * 1.34 *
* & & E Loss {(m} * 1.48 # Cum SA {1000 m2} * * 2.09 * *
ARARRARIINRI AR IR AR R AR R AR R AR AR R AR AR R AR kAR ARk Rk bk kR R R R R E AR AR AR FANE NI RN bk dkdek ek ko kek ek

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the nead for
additional cross gections,

Warning: The conveyance ratio (upstream conveyance divided by downatream conveyance) is less than
0,7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m). batwean the current and previous croas
section. This may indicate the neaed for additiecnal ¢ross sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebraca 1 RS: 5.5
INPUT
Desoription: X&-10 COPY
Station Elavation Data num= B

Sta Elav Sta Elav Sta Elev Sta Elav Sta Elev
L T L T PP TR T a2y

0o 89.19 7 98,19 1% 85.76 20 85.76 41 97.83

45 99,01 52 1£1.93 58 103.53
Marning's n Values num= 3

Sta n Val Sta n Val sta n val
EE R RS ST SRR R RS E R E I 2222232222233

o] .08 7 o4 45 .06
Bank S$ta: Laft Right Lengths: Left Channel Right Coaff Contr. Expan.
2 45 24,97 26.42 30.82 2 .4

CROSS SECTION OUTPUT Profile #100-YR
EE 2 I3 223 IS P RS RE R AR AR 2RSS YRS YT RS RS S L Tk
* E,G. Elav (m) * 97.20 +* Elament * Left OB * Channel * Right 0B *
* Y@l Haead {m) * £.82 ¥ Wk, n-val. * * 0.040 ¥ *
* W¥.S. Elav {(m} * $7.18 * Reach Len. {m}) * 24.97 * 26.42 = 30,92 *
* Crit W.8. (m) * 96,33 * Flow Area (m2) * * 25,95 * *
* £E.G. Slopa im/m} 0. 000ESS  * Area {(m2) * * 25.95 =« *
* 0 Total (m3/s} *  17.16 * Flow ({m3/s) * *  17.16 * *
* Top Width {m} * 25,56 * Top Width {m) * % 25,56 ¥ *
* Vel Total (m/s) * 4.66 * Avg. Vel, (m/s) * * 0.66 * *



* Max Chl Dpth {m) * 1.42 * Hydr. Depth (m} * * 1.02 * *

* Conv. Total {m3/s} * 650.8 * Conv. (m3/s) * * £50.8 *

* Langth Wtd. {m) * 26.42 * Wottad Per. (m} * * 25.83 * *

* Min Ch E1 {m) * 55,76 * Shear (N/m2} * i 6.85 * *

* Alpha * 1.00 * Stream Power (N/m s} * * 4.3 *

* Frctn Loss {m) * * Cum Volume (1000 m3) * * 1,32 *

* C & F Loss (m) * * Cum SA {1000 m2} * * 2.06 * *
dededdedd ekt ek ek kA AR R R AN R R R R Rk kAR Rk ko kR kR kk kKRR kAR kAR AR K AR AR KA RE AL

Note: Hydraulic jump has occurred between this croas section and the previous upstream section.
CULVERT

RIVER: Quebraca 1

REACH: Quebrada 1 RS: 9.8
InNgur
Description: PROPOSED CULVERT
Distance from Upstream XS5 = 1
Deck/Roadway Width e 25
Wair Coefficient = 1.44
Upstream Dack/Roadway Coordinates
nums 2
8ta Hi Cord Lo Cord Sta Hi Cord Lo Cord
HRHHRIE IR EA ARSIt deddokdododhdok dde kb
0 98.99 95 51 98.99 95
Upstream Bridge Cross Section Data
Station Elevation Data num= B
Sta Elav Sta Elav Sta Elav Sta Elev Sta Elev
B L f L T T e T L L P LT LR LT P Y S T Y T
0 99.19 7 98.19 19 95.76 30 95.76 41 97.83
45 99.01 52 101.83 58 103.53
Manning's n Values nums 3
Sta @ Vai Sta n Val Sta n Val
ok Rk R R RN b e e ek e ok dodhok oA
0 .06 7 .04 45 .06
Bank Sta: Left Right Coaff Contr. Expan,
7 45 .2 .4
Downstream Dack/Roadway Ceoordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
e e e e T T
0 895.8 92 51 95.8 52
Downstream Bridge Cress Section Data
Staticn Elevaticn Data num= i2
Sta Elav Sta Elev Sta Elev Sta Elav Sta Elav
L L L LR e st e LR L e e T T T T
o 55.1 7.8 97.9 16.5 94.9 21,9 93.2 28 92.4
31.5 82.4 28.1 94 40.5 94.9 5% 97.8 53.2 $9.3
57 99.2 60 99.8
Manning's n Values nume 3
Sta n Val Sta n Val Sta n Val
e T LTI I LT T e e s 2 L AT T
o .G6 16.5 .04 40.5 .06

Bank Sta: Left  Right Coeff Contr. Expan.
16.5 48.5 2 .4

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence fLop wair £low
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

Weir crast shape

0 horiz, te 1.0 vertigal
0 horiz. to 1.0 vertical
.95

L2 I I |

Broad Crasted
Number of Culverts = 2

Culvert Name Shapa Rise Span
Culvert #1 Box 1.83 3,66
FHWA Chart # 8 - flared wingwalls
FHHA Scale # 1 = Wingwall flared 30 te 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Zangth Top n Bottom n  Depth Blocked Entrance Loss Coef Exit Loss Coef
1 25 015 015 ] .5 1
Upstream Elevation = 95.76
Centerline Station = 22.41
Downstream Elevation = 92.4
Centerline Station = 25

Culvert Rame Shapea Rise Span
Culivert #2 Rox 1,83 3.66
FHHA Chart # 8 - flared wingwalls
FHHA Scale ¥ 1 - Wingwall flared 30 to 75 deg.
Scluticen Criteria = Highaest U.5. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Less Coef  Exit Loss Coef
1 25 .038 L0185 [} .5 1
Upstream Elevation = 95.76
Canterline Station = 26,67
Downstream Elavation = 92.4
Canterline Station = 29.26

CULVERT QUTPUT Profile H100-¥R Culv Group: Culvert #1
dkkkkkkkk ko ko k kbt ke kR A A AR F AN X AN AT A A AR AR Ak kkk

* ) Culv Greup {m3/s) * 8.58 * Culwv Full Len (m} * *
* { Barrels * 1 * Culv Vel US (m/s} * 2.84 *
* (O Barrel (m3/s) * 8.58 * Culv Vel DS (m/s} * 7.82 %
T E.G, US, (m) * 97.20 * Culv Inv EI Up (m} * 95.76 *



* W.8. Us. (m) * 97.18 + Culv Inv El Dn {m) * $2.40 *
* E,G. D8 (m) * 93.48 +* Culv Frctn Ls {m) * 1,18 *
* $.5. b5 (m) * 93.19 * Culv Exit Loss (m) * 2.34 *
* Delta EG (m) * 3.73 * Culv Entr Loss {m) * Q.21 «*
* pelta WS (m) * 3.99 * O Weir {m3/s) * *
* E,.G, IC (m) * 96.95 * Weir Sta Lft {(m) * *
* E.G. oC (m) * 97.20 * Weir Sta Rgt {(m) * *
* Culvert Control * Iniat * Weir Submarg * *
* Culv W5 Inlet {m) * §6.58 * Weir Max Dapth {m) * *
* Culv WS Qutlat (m} * 92.70 * Weir Avg Depth (m) * *
* Culv ¥ml Depth (m) * 0.26 +* Walr Flow Area {(mZ) * *
* Culv Crt Depth (m) * 0.82 * Min El Weir Flow {(m) * 98.55 *
F L L Lt Ty A L T I T P

Warning: At least ohe culvert in the culvert group has supercritical flow at the outlet. However, since
more than one culvert in the culvert group has flow, the program cannot determine if the
downstream cross section should be suberitical or supercritical flow., The program used the
downstream subcritical answer, evan though it may not bhe wvalid.

Warning: During the supergritical analysis, the program could not converge on a supercritical answer in
tha dewnstream cress section. %The program used the solution with the least error.

Note: The flow in the culvert is entirely supercritical.

CULVERT OUTPUT Profile #100-YR Culv Group: Culvert #2
dkkkkkek kbR b d AR A A A IR AT FTANRR A b Ak kA kt b d

+ O Culv Group (m3/s} * B.58 #* Culv Full Len {(m) * *
* # Barrels * i % Qulv Vel US (m/g) * z2.84 *
+ O Barrael (m3/s} * B.58 +* Culv Vel DS {m/s) * T.82 *
* B.G. Us., (m} * 97.20 * Culv Inv El Up {m) * 95,76 *
* §.8. US. (m} * 97.18 * culv Inv El Dn {m) * 9z.40
* E.G. DS {(m} + 53,48 * Culv Frein Ls (m) * 1.18 ¥
*+ W.S. D8 (m} * 93,19 + Culv Exit Loss im} * z2.34 *
* Delta EG (m} * 3,73 * Culv Entr Loga (m) * 0.21 *
* Daita WS (m} * 3.9% +* Q Weir (m3/s} * *
* E.G. IC (m} * 96.95 * Wair Sta Lft (m) * *
* E.G. ¢C (m} +* 97.20 +* Weir S5ta Rgt (m) * *
* Culvert Control * Inlet * Welr Submerg * *
* Culv WS Iniat (m) * 96.58 * Weir Max Depth {m) a* *
* Culv WS Outlet (m} * $2.70 * Weir Avg Depth (m) * *
* Culv Nml Depth (m} * 0.26 * Weir Flow Area {(mZ) * *
* *

Culv Crt Depth (m)} * 0.82 * Min E1 Weir Flow (m) * 98.99
dhkkdhhbhbhkdkd b hhk ok hdhk ok kkkkkk ko kdkhkkhdhh ok kh ok khd ok d ko dddi

Warning: At least one culvaert in the culvert group has supercritical flow at the outlet. However, since
mere than one ¢ulvert in the culvert group has flow, the program cannot dotermine if the
dewnstream crosz section should ba suboritical or supercritical flow. The program used the
devwnatream subcritical answer, aven though it may not ba wvalid.

Warning: During the supercriticsl analysis, the program could not converge on a supercritical anawer in
the downstream cross section. The program used the solution with the least errcr.

Hote: The fiow in the culvert is entirely supercritical.

CROSS SECTICON

RIVER: Quabrada 1

REACH: Quebrada 1 RS: 9.5
INFUT
Dagscription: Interpolate Section
Station Elevation Data nume= 12
Sta Elav Bta Elev Sta Elav Sta Elav Sta Elev
B S L e R L T s e T T L)
0 99.1 7.6 97.9 16.5 94.9 21.9 93.2 25 92.4
31.5 92.4 38.1 94 40.5 94.9 51 97.8 53.2 98.3
57 99.2 50 53.8
Manning's n Values nums== 3
Sta n Val Sta n Val Sta n Val
L Ty e T LT
0 .06 16.5 .04 40.5 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
16.% 40.5 25.97 27.415 31.9%2 .2 .4

CROSS SECTION OUTPUT °PFrofile #100-¥YR
Ak hhhhh ko h ko h ko kA kAR A AR I T TRk hrkh ok ddddddhhhhhhhhhhhhhhkxxxhhhhkhdhhdddkdd

+ E.G. Elav (m} * 93.48 * Element * Left OB * Channel * Right OB *
+* Vol Head (m} * 0.2%9 * Wt. n-Val. * * 0.040 *
* W.5. Eiev (m} * $3.19 * Reach Len. {m} *  25.97 * 27.41 ¥+ 31.92 *
* Crit W.S. (m} * $3.19 * Flow Arsa {(mZ) * * 7.24 ¥ *
* E.¢. Sicpe (m/m} *0,019588 * Area {m2) * * 7.24 ¥ *
* O Total (m3/a} * 17.16 * Flow (m3/s) * * 17.16 * *
* Top Width (m) * 12.82 * Top Width {(m) * * 12.81 +* *
* Yel Total (m/s} * 2.37 * Avg, Vel. {m/fs) * * 2.37 *
* Max Chi Dpth (m} * 0.79 ¥ Hydr. Depth {m) * * 0.56 * *
* Conv, Tota: (m3i/s) * 122.6 * Conv. {m3/s) * * i22.6 * *
* Length Wtd. (m} * 27,41 * Wetted Pex. (m) * * i2.99 * *
* Min Ch EXl (m} * $2.40 * Shear (N/m2}) * * 107.10 * *
* Alpha * 1.00 * Stream Power (N/m s) * * 253.84 + *
* Frotn Loss (m} * 0.52 ~* Cuom Voluma {1000 m3} * * 0.89 * *
* C & E Leas (m) * 0.03 * Cum SA {1000 m2) * * 1.56 % *
I e e et L T L g L g e N Y Y T T L L.L]

Warning: The energy equation could not bae balanced within the specified number of iteraticns. The
program used critical depth for the water surface and continued on with the calgulations.

Warning: The energy loss was grester than 1.0 £ (0.3 m). between the current and previous cross
section. This may indicate the nead for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that there
is not a valid gubcritical answer, The program defaultad to critical depth.

CROSS SECTICN

RIVER: Quebrada 1
REACH: Quabrada 1 R5: 9



INPUT
Description: X5-9
Station Elevation Data num= 4
Sta Elav Sta Elev Sta Elev Sta Elav sta Elev
D R A L LA e e e e e e e e T S S Y T3 1 1] ]
o] 98.99 12 96,959 26 91.67 30 89.06 33 8%.03
36 90,7 53 94,31 58 95.43 62 95.98
Manning's n Values num= 3
Sta n Val S5ta n Val Sta n Vai
EE e T F T T
o] .06 26 .04 356 .05
Barnk Sta: Left Right Langths: Left Channel Right Coeff Contr. Expan,
26 36 33.69 35.62 32.02 .1 .3

CROSS SECTION OUTPUT Profile #100-¥R
EEE L L

* E.G. Elev (m} * $1.88 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 2.19 * Wt. n-Val. * * 0.040 * *
* W.5. Elav (m) * 89,69 * Reach Ten. {m) * 33.6% * 35.62 * 32.02 *
* Crit W.s8. (m) * $0.23 * Fiow Arez (m2) * * 2,62 * *
* B.G. Slope (m/m) *(),185200 * Area (m2) * * 2.62 * *
* O Total (m3/s) * 17.18 * Flow (m3/s) * * 17.16 * *
* Top Width {m) L 5.14 ¥ Top Width {(m) * +* 5.14 * *
* Vel Total (m/s) * 6.56 * Avg. Vel. {m/s) * * 6.56 + *
* Max Chl Dpth {(m) * 0.66 * Hydr. Depth {m) * +* 0.51 =* *
* Conv. Total (m3/s) * 39.9 * Conv. (m3/s) * * 39.9 * *
* Length Wtd. {m) * 35.62 * Hetted Per. {m) * * 5.50 * *
* Min Ch E1 {m) * 89.03 * Shear (N/m2) * * B64.17 * *
* Aloha * 1.00 ¥ Stream Power {N/m s5) * * S5665.59 * *
* Fretn Loss (m) * 1.22 * Cum Volume {1000 m3) * * 0,75 * *
* C & E Loss (m) * 0.38 * Cum SA (1000 m2) * * 1.31 + *
D L Ll LR LR Ed R g B B L S T L 2 T T IS

Warning: The velecity head has changed by more than 0.5 £t {0.15 m). This may indicate the need for
additional crcas sections.

Warning: The conveyanca ratio (upstream conveyance divided by downstream conveyvance) is less than
0.7 or greater than 1.4. This may indicate the need for additicnal ¢ross sections.

Warning: ‘The enaergy loss was greater than 1.0 ft {0.3 m). batween the current and pravicus cross
saction. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: B
INPUT
Descripticn: XS-8
Staticn Elevaticn bata num= 10
Sta Elav Sta Elev Sta Elev Sta Elev Sta Elgv
B T N R L T T T T 2T s T S T i S e S S
0 100.59 7 99.19 i8 93.41 30 87.64 33 B6.17
35 86.31 40  B87.76 44 88.23 56 91.34 61 92,94
Manning's n Values num= 3
Sta n Val Sta n Val Sta ©n Val
L T e T 2]
0 .08 a0 .04 40 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
30 40 45.96 40.98 39.74 .1 .3

CROSS SECTICHN CUTPUT FProfile #100-YR
LR e T e L I e el

+* E.G. Eiev (m} * 88.04 * Element * Laft OB * Channel * Right OB *
* Yal Head (m} * 0.88 * WL, n-Val. * * 0.040 * *
* W.S5. Elev (m} * 87.17 +* Reach Len. {m) * 45.96 ~ 40.98 * 35.74 *
* Crit W.S. (m} * 87.45 * Flow Area {m2) * * 4.14 * *
* E.G. Slope (m/m) *Q.059141 * Area {m2) * * 4.14 * *
* O Tota:X (m3/s} * 17.16 * Flow {m3/s) * * 17.16 * *
* Top Width (m} * §.89 * Top Width {m} * * 6,99 * *
+* Vai Total (m/s} * 4.15 * Avg. Vel. {m/s) * * 4.15 +* *
* Max Chi Dpth (m} * 1,00 * Hydr. Depth {(m) * * D.59 * *
+ Conv. Total (m3/s) * 70.6 * cConv. {(m3/s) * * 0.6 * *
* Langth Wtd. (m} * 40.98 * Hatted Per. {m) * * 7.35 * *
+ Min Ch E1 (m} * 86.17 * Shear {N/m2} * * 326.56 * *
* Aipha * 1.00 * Straeam Power {(N/m s5) * * 1353,78 * *
* Fretn Loss (m) * 3.44 * Cum Voluma (1000 m3) * * 0.63 + *
* C & E Lass (m} * 0.3% * Cum SA {1000 m2) * * 1.09 * *
L L T L L T E T T T r LT Ty L T Y

Warning: The velocity head has changed by more than 0.5 £ {0.15 m). This may indicate the need for
additional cross sactions.

Warning: The conveyance ratio {upstream conveyance divided by downstream convayance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cress sections.

Warning: The energy loss was greater than 1.0 £f£ {0.3 m). between the current and previous ¢ross
section. This may indicate the naad for additional crose sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Cuebrada I RS: 7
INEUT
Dascription: XS$-7
Station Elevation Data nume 10
Sta Elaev Sta Elav Sta Elav Sta Elav Sta Elev
B e T L Lttt L2 L L R e ey
0 97.85 9 $6.85 19 91.61 30 87.41 33 85.33

38 85,05 45 87.57 52 89.47 58 92.03 54 53.63



Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
FrRARRER KkkkkRAERRERRE
Q .08 30 .04 45 .0e
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
30 45 33.54 34,44 48,02 W1 .3

CROSS SECTION QUTPUT Profile #100-YR
L e e e L T e R R R R e R e T T ey e T

* E.G. Elav (m) * B6.62 * Elament * Laft OB * Channel * Right OB *
* Yael Head (m) * D.38 * WL, n-Val, * * 0.040 * *
* R.8. Elev (m) * 86.24 * Reach Len. {m) * 33.54 34.44 4o0.02 *
* Crit W.S. (m * B6,25 * Flow Arga (m2) * * 6,31 * *
* E.G. Slopa {m/m) *0.,019102 * Area (m2) * * 6.31 *
* 0 Total {(m3/g) * 17.16 * Flow (m3/s) * * 17.16 * *
* Top Width (m) * &.58 * fTop Width (m) * * 8,58 & *
* Val Total {(m/s) * 2.72 * Avg, Vel, (m/s) * * 2,72 * *
* Max Chl bpth {m) & 1.19 * BEydr. Depth {m) * * 0.74 * *
* Conv, Total {n3/s) * 124.2 * Conv. (m3/s) * *  124.2 * *
* Length Wtd. {(m} * 34.44 * Wetted Per. {(m) * * 9.05 *
* Min Ch ElL {m) * 85,05 * Shear (N/m2) * * 130,71 * *
* Alpha * 1.00 * Stream Power (N/m s) * * 355.30 + *
* Frcotn Lozs {m) * 1.27 * Cum Volume (1888 m3) * * 0.4z ~ *
* C & E Loss {m) * 0.15 * Cum SA (1600 m2) * * [ o *

AR AR Rk Rk ke kA R R R A IR IR RN R R AR AR AN I A A AR AR A Ak Ak kA kA F TR RTRK

Warning: The velocity head haz changed by mora than 0.5 £t (0,15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1,0 ££ (0,3 m}, bheiwgen the current and previous cross
saction. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 3 RS: 6
INPUT
Description: X5-6
Station Elavation Data nume 10
Bta Elev Sta Elav Sta Elev Sta Elav Sta Elav
TEw Ak A kk Rk Ak ko ko kkk kb ke kb hk kb kkhkhd bk bbbk kbt h kot r bbbk kb kddrkbkdkdrhtw
i 93.53 10 89,66 22  B3.31 25 77.23 28 77.04
42 B1.94 56 88.35 59 BB. 65 &0 88.6 67 93.52
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
EAEEA kR A A Ak kk ok hkhk ke khk ko ki kkdkdk bkt
I .06 22 .04 42 .06
Bank Sta: Laft Right Lengths: Left Channel Right Cooff Contr. Expan.
22 42 22.84 27.3  31.45 .1 .3

CROSS SECTICK OUTPUT Profile #100-YR
EREE R R RS SRR R R R R R R e e e e e e e e e E e A e e 2222222222

* E.G. Elev (m} * 83.99 * Element * Left OB * Channel * Right OB *
+* Val Haad (m} * 6.47 * Wt. n-Val. * * 0.040 * *
* W.S5. Elev (m} * 77.52 * Raach Len. {m) * 22.84 27.30 > 31.45 +*
* Crit W.S, (m) * 78.29 * Flow Area {m2) * * 1,52 * *
+ E.G. Siope (m/m) *0.93%040 ¥ Area (m2) * * 1.52 * *
* 0 Total (m3/s} * 17.16 * Flow (m3/s) * * 17.18 * *
¥ Top Width (m} * 4.53 * Top Width {m) * * 4.53 * *
* Vel Total [m/s} * 131,27 * Avg. Vel. {(m/s) * * 11.27 * *
+ Max Chi Dpth (m} * 0.48 * Hydr. Depth {m) * * 0.34 = *
+ Cenv. Tetal (m3/s} * 17.7 * Conv. {m3/e) * * 17.7 = *
* Langhth Wid. (m) * 27.30 * Wetted Per. {m) * * 4.80 +* *
* Min Ch B (m} * 77.04 * Shear {N/m2) * * 2921.91 * *
* Alpha * 1.00 * Stream Power {(N/m s) * *32930.20 = *
* Fretn Leaa (m) * 2.02 * Cum Volume {1000 m3) * * 0.28 % *
* C & E Loss (m} * 0.6 * Cum SA {1000 m2) * * 0.55 # *
B T I T T I T T T Y]

Warning: The velocity head has changed by more than 0.5 ft {0.15 m}. This may indicate the need for
additional ¢ross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance} is less than
0,7 or greater than 1.4. This may indicate the need for additicnal cross sections.

Warning: The energy losz was greater than 1.0 ft {0.3 m). between tha current and previous cross
section. This may indicate the need for additional cross sectiocns.

CROSS SECTION

RIVER: Quabrada 1

REACH: Quebrada 1 RS: 5
INPUT
Deacription: X8-5
Station Elevaticn Data nume 1z
Sta Elav Sta Elev Sta Elev Sta Elav Sta Elev
ek ko kol A R R R R RN R W R R Rk bk kkokok ok k ko kA
a 87.41 5 85.81 19 76.8B1 23 75.03 26 73.53
34 73.43 39 77.24 42 77.36 45  78.96 52 82.54
6C 85.63 65 88.38
Manning's n Valuas nym= 3
8ta n Val Sta n val Sta n Val
RARERRARRIRERERRERKRIRT IR R R RR RN R Rk kR bk hdh ok
] .06 19 .04 39 .06
Bank Sta: Left Right Lengths: Left Channel Right Coaff Contr, Expan,

15 as 13.04 13.18 14.98 W1 .3



CROSS SECTION OUTPUT Profile #100-%¥R
FE R e e L L L e L L e e bt

* E.G. Elav (m) * 75,28 * Llement * Left OB * Channel * Right QOB *
* Vol Hoad (m) * 1.25 +* Wt. n-Val. * * 0.040 * *
* W.S. Elev (m) * 74.03 +* Reach Len. {m) * 13.04 * i3.18 14,98 *
* Cpit W.8. (m) * 74.39 * Flow aArea {m2) * +* 3.46 *
* E.G. Slopa (m/m) *0,120940 * Area (m2) * * 3.46 * *
* 0 Total (m3/s} * 17.18 * Flow [m3/s) * * 17.16 * *
* Top Width (m) * 777t Top Width (m) * * 7.77 * *
* Vol Total (m/s) * 4.98 * Avg. Vel. (m/s) * * 4.96 * *
* Max Chl Dpth (m) * 0.60 * Hydr. Depth (m) * * 0,45 * *
* Conv. Total (m3/s) * 43.3 * Conv. (m3/s) * * 49.3 * *
* Length Wed., (m) * 13.18 ¥ Wetted Per. (m) * * 8.03 # *
* Min ¢h E1 {m) % 73.43 + Shear (H/m2) * *  510.87 * *
* Alpha * 1.00 * Stream Powar (N/m s} * * 2533.30 * *
% Frotn Loss (m} *® 7.15 * Cum Volume (1000 m3) * * 0.21 * *
* C & E Loss {(m) * 1.57 * Cum SA (1000 m2} * * 0.38 * *
P L L L LR LR Ty T R I s 1 T T T

Warning: The velocity head has changad by more than 0.5 £t {0.15 m}. This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream cenveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the neaed for additicnal creoss sectionsz.

Warning: The energy loss was greater than 1.0 £t (0.3 m}. between the current and previous cross
section. This may indicate the nead for additicnal cross sections.

CROSS SECTION

RIVER: Quabrada 1

REACH: Quebrada 1 RS: 4
INPUT
Description: X5-4
Station Elevation Data num= 1l
Sta Elav Sta Elav Sta Elev Sta Elav Sta Elav

kAR AR AT drdod g d Ak ek ko ko ke A R ke Rk

0 87.34 11 85,34 27 75,34 34 71.35 36 71.47

42 7478 45 74.99 47 77.51 53 86.61 60 83.77

66 85.77
Manning's n Values nmss 3

Sta n Val Sta n val Sta n val

P L R s a T e e T T

1] .08 27 .04 42 N+
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

27 42 11.19 18,23 22.85 .1 .3

CROSS SECTICN QUTRPUT Profile #100-YR
L L LR L L L T L e S *
* E.G. Eiev (m} *  73.80 * Elemant * ZLeft OB * Channel * Right OB *
* Vel Head (m} * 1.50 * Wt. n-val. * * 0,040 ¥ *
+ W.5. Elev (m} * 72,29 * Reach Len. {m) % 11.19 + 1B.23 * 22.85 *
+ Crit W.S5. (m} * 72.75 ¥ Flow Arvea {(m2) * * 3.16 * *
* E.G. Siope (m/m} +0.101768 * Area {m2) * * 3.16 * *
* O fotal (m3/s} * 17,16 * Flow {m3/s) * *  17.18 * *
* Top Width (m} * 5.16 * Top Width {m) * * 5.16 * .
* Vgl Total (m/s) * 5.43 * Avg. Vel. (m/s) * * 5.43 *
+ Max Chl Dpth (m} * 0.54 * Hydr. Depth {m) * * 0.61 * *
* Conv, Total (m3/s} * 53.8 * Conv. {(m3/s) * * 53.8 * *
+ Length Wkd. (m} *  18.23 * Wetted Per. {m) * * 5.62 * *
% Min Ch El (m) *  71.35 + shear (N/m2) * * 561,08 * "
* Alpha * 1.00 +* Stream Power (M/m 3) * * 3048.27 * *
* Frctn Loss (m) * 1,46 * Cum Yoluma {1000 m3) * * g.17 ¢ *
¥ & g E Loss {(m) * 0.03 * Cum SA (1000 m2) * * 0.30 * >
T T T T e e T e T T T

Warning: The velocity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need for
additional cress sections.

Warning: The energy less was greater than 1.0 £t (0.3 m}. betwsen the current and previous cross
zection. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 R3: 3
INPUT
Desgription: XS-3
Station Elevation Data nutn= 11
Sta Elev Sta Elev Sta Elav sta Elev S5ta Elav
P T TR T Ly T T e LR e e T T
o 81.43 11 78.41 27  73.01 34 65,13 36 68.71
44 73,31 47 13.31 8¢ 75.24 57 le.4e 64 82,63
73 84.23
Manning's n Valuas it 3
Sta n val Sta n Val Sta n val
L R LR R e R T Tt e LT
o .06 27 .04 44 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan,
27 a4 17.32  17.14 14.32 .1 .3

CROSS SECTION OUTPUT Profile #100-YR
ERERRAFEEREFH A AR RN NN R R R IR T drd bbb g A bt b b e dede bk dedede bk dedrde bbbk bk ok ke k ok sk kA Ak bk

* E.G. Elev (m} * 71.6% * Element * Taft CB * Chanhel * Right OB *
* Val Head (m} * 1.89 * Wt. n-val. * * 0.040 *
* W.5. Elev (m} * 69,72 * Reach Lan. {m) * 17.32 * 17.14 * 14.33 *
* Crit W.S8. (m} * 70.25 * ¥low Area {m2) * * 2.82 * *
* £.G. Slope (m/m} *0.137562 * Areax (m2) * * 2.82 * *
+ § Total (m3/s} * 17.16 * Flow (m3/s) * * 17.18 * *
* Top Width (m}) * 4.83 * Top Width (m) * * 4,83 *



* Vel Total (m/s} * 6.08 * Avg. Vel. (m/s) * * &6.09 =* *
* Max Chl Dpth (m} * 1.01 * Hydr. Depth (m) * * 0.58 & *
* Cenv. Total (m3/s} * 46.3 * Conv. (m3/s) * * 46.3 *
¥ Length Wtd. (m} * 17.14 * Watted Per. (m) * * 5.30 + *
* Min Ch EI (m} * 68.71 * Shear (N/m2) * * 717.33 * *
* Aipha * 1.00 * Stream Powern (N/m &) * * 4365.65 * *
* Frotn Losa (m) * 2.14 * Cum Volume (1000 m3) * * 0.12 *
* € & E Loss (m} * 0.04 * Cum SA (1000 m2) * * 0.21 % *
LR R R R R R LT A A A R L E e s s e I A A R e R R R E R R EEE L LR Y

Warning: The velocity head has changed by more than 0.5 ft (0.18 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0,3 m), betwaen the current and previous cross
saction. This may indicata the need for additional cross sections.

CROSS SECTICK

RIVER: Quabrada 1

REACH: Quebrada 1 RS: 2
INPUT
Description: XB-2
Station Elevation Data nume 10
Sta Elev Sta Elev Sta Elav Sta Elav Sta Elev
ARk AR R AR R R Rk kAR h Rk Ak kAR AR AR R AR AR AR A AR K AR AR R AR AR AR RN R AR Ak hhk
o 78.64 11 76.64 13 71.81 23 67.03 27 66.83
37 73.26 40 74 43 76.06 51 78.56 61 BO0.16
Manning's n Values nume 3
Sta n Val Sta n Val Sta n Val
eddedkhdek ok ok ko kA ko k kb ok
o] .08 13 .04 a7 .08
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr, Expan,
13 37 25.17 19.77 21.02 .1 .3

CROSS SECTION QUTPUT Profile #100-YR
L e R R e e e R L T e T e L L R R e e e T

* E.G. Elav {m) * 69,16 * Element * Left OB * Channel * Right OB *
* Vel Head {m) * 1.63 * Wk, n-Val, * * 3,040 = *
* W.5. Elev {m}) * €7.53 * Reach Len. (m} * 25,17 % 19,77 *  21.02 +*
* Crit W.S. (m) * 67,98 * Flow Area (m2} * * 3,09 *
* E.G. Slope {m/m) *0.139755 * Area (m2}) * € 3.04 * *
* Q Total {(m3/s) * 17,16 * Flew (m3/s} * * 17.16 * *
* Top Width (m) * 6,13 * Top Width (m} * * 6.13 *
* Vel Total (m/g) * 5,65 * Avg. Val. (m/s) * * 5,65 * *
+ Max Chl Dpth {m}) * 0.70 * Hydr. Depth {(m}) * * 0.50 * *
* Conv. Total {m3/g) * 45,9 * Conv, (m3/s} * * 45.9 * *
* Langth Wtd. {m) * 15,77 % Wettad Par. (m) * * 6.45 *
* Min Ch E1 {m) * 66.B3 * Bhear (N/m2} * * 644,63 * *
* Alpha * 1.00 % Stream Powar (N/m s} * * 643,79 * *
* Fretn Loss {m) * 2.38 * Cum Volume {1000 m3) +* * D.07 ¥ *
* C & £ Loss {m) * C.08 * Cum SA (1000 m2} * * 0.11 *

drdrdededkdkhdkkh bbbk rrd A AR AR A R AT ARkt kbbb dkddddd bbb bbbk kh kb kb kk bk kdrdr ok ddedededede b dededede b e

Warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
additional croszs sections.

Warning: The enargy loss was greater Chan 1.0 £t (0.3 m). betwasn the <urrent and pravious cross
saction. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Quebrada 1

REACH: Quebrada 1 RS: 1
INPUT
Description: XS-1
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
T T L g L S e e e e T PP T T PP P L T
0 81.09 11 78.2% 22 72.53 24 1.8 3 64.91
36 3] 36 66,81 42,5 68.5 45 69,56 57 12.16
6z 74.36
Manningfs n Values num= 3
Sta n Val Sta n Val Sta n Val
ek ddk Ak Ak Ak ok khd kA kA d ko kokkokkk ke
o] .06 24 04 46 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
24 46 o] 0 0 .1 .3

CROSS SECTION QUTPUT Profile #180-YR
etk et N N N Rk R ek kN AR ko ko ke k

* E.G. Elav {m) L 67.14 * Elament * Left OB * Channel * Right OB *
* Vel Haad {m) * 1.18  * Wg, a-Val, * - 0.040 = *
* W.5. Elav {m)} * 65.%6 * Reach Lan. {m) * * * *
* Crit W.S. {m) * 66.34 * Flow Area (m2) * * 3.57 «* *
* £.6. Slope {m/m) *0,06819C * Area (m2) * * 3.57 * *
* O Total {m3/s) * 17.16 * Flow (m3/s) * * 17.16 * *
* Top Width {m) * 5.11 * Top Width (m) * * 5.11 « *
* Vel Total {m/s} * 4.81 * Avg. Vel. {(m/s) * * 4.81 * +
* Max Chl Dpth {m) * 1.05 * Hydr. Depth {(m) * * .70 * *
* Conv. Total (m3/9) * 65.2 * Conv, (m3/s) ¥ * 65.2 * *
* Langth Wed. (m) * * Wekted Per. {(m) * * B.71 * *
* Min Ch E1 {m) * 64.91 * Shear (N/m2) * *  424.26 * *
* Alpha * 1,868 * Stream Power (N/m s5) * * 2040.05 *
* Frctn Losa {m) * 1.B% * Cum Volume (1000 m3) * * * *
¥ C & E Loss {m} * £.12 % Cum SA {1000 m2) * * * *

dedrdrdrdrdrdedde ek d ok A AR AN A A F ANk kb bbbk dk bk kbbb kb kA ko kkkk kT T AN NN

Warning: The velocity head has changed by mere than 0.5 £t {0.15 m). This may indicate the need for
additional cross sections.



Warning: The enerqgy loss was greater than 1.0 £t (0.3 m}. between the current and previous cross
secticn. This may indicate the need for additional cross sections.

RS R E S e
SUMMARY OF MANNING'S N VALUES

Rivar:Quebrada I

LS s s s R R R LR R LR ST S0

* Reach + Rivaer Sta. * nl *  n2 * n3 *
FERFA AR AR IR A NI E TR AT TN T AR hdohdehdehdrdddddh bkttt hddhhhdn
*Quabrada 1 * i3 * 06N SO .DE*
*Quebrada 1 * iz * .06%* O4E .06*
*Quebrada 1 * 11 * 06* D 06w
*Quebrada 1 * 10 * .be* e .0E*
*Quebrada I * 8.9 * .06* SO 0w
*Quabrada 1 * 8.8 *Culvert = * *

*Quebrada ¥ 9.5 * .DE* 04 .06
*Quebrada 1 * 9 * .0E* LOax .06
*Quebrada 1 * 8 * . 06% LB4* .DE*
*Quebrada 1 * 7 * .06+ G4 .06+
*Quebrada * 1 * L JOdE .DE*
*Quebrada 1 * E) * fe% JO4% Be*
*Quabrada 1 * 4 * .Ge* 4% LO6*
*Quebrada i * 3 * O6x gk pe%
*Quebrada 1 * 2 * .06* .04% .06*
*Quebrada 1 * 1 b il JO4% .06*

dkkdkkkkkkdkkkkdkdokkhihdddehdddhdhhhhdhh bk bk kkkkkkkkkk kb hkkkhthkhhdk
khkkkkkkkhkhhhhkhkkhhhhhhhhhdhhhhhhhhhhhdhhhrhhhhhhhhkhhkhdhkkdhhkrdhrr A AR A AN ATk kd
SUMMARY QF REACH LENGTES

River: Quebrada 1
drdrdkdkdrdedkkhdeddhdddhd bk h bbbk k kb kk kb kwek bk bk bk bk bk kk

* Raach * River Sta. * Left * Channal * Right *
e de e de et et et ko ok o o o ko ko ok ok ko ok ok ok ok
*Quabrada 1 * 13 * 54 . 4% 44 .38% 26,68%
*Quabrada 1 * 12 * 50.14%* 52.12% 56.66%
*Quaebrada 1 * 11 * 48.17* 48.31* 45.22%
*Quabrada 1 * 10 * 1* 1% 1%
*Quebrada 1 * 9.9 * 24.97% 26.42+% 30.52¢
*Quobrada 1 * 9.8 *Culvert * * *
*Quebrada 1 * 8.5 * 25,87 27.415% 31.52*
*Quabracda 1 * 9 * 33, 69% 35,62+ 32.02%
*Quabrada 1 & B & £5.096% 40.98* 39,74
*Quaebrada 1 * 7 * 33.584% 34.44* 40.02%
*Quebrada 1 * [ * 22.84* 27.3% 31.45%
*Quabrada 1 * 5 * 13.04% 13.18+ 14,99%
*Quabrada 1 * 4 * 13.19% 18.23* 22.85%
*Quebrada 1 * 3 * 17.32% 17.14* 14.33%
*Quebrada 1 * 2 * 25,37+ 19.77% 21.02%
*Quebrada 1 * 1 * 0* 0% o*

Frdkdhdrkdhh kA hhh kA h Ak kb kkkkkkkkkkkkkkk
drdddrdrdrdhdddhhdh Ak kA Ak kb kbbb k ko k bk kk ko kkkkkkkkkhdhhdhhkdd

SIMARY OF CONTRACTION AND EXPANSION COEFFICIEHTS
River: Quebrada 1

AAAANARI A A NIRRT R AT TR RRR LRk k kb khhd bkt bkt dkdhtd

* Reach * River Sta. * Contr. * Expan. *
L L T T Sy S T 2 T
*Quebrada 1 * 13 * L1 .3
*Quebrada 1 * 12 * L1* L3
*Quebrada 1 - 11 * W1r .3
*Quebrada 1 * ia * 2% AT
*Quebrada 1 * 4.5 * L2% 4
*Cuebrada 1 * .8 *Culvart * *
*Quebrada 1 *® 8.5 * L2r LA
*Quebrada 1 * 3 * L1* il
*Quebrada 1 * ] * L% .3%
*Quebrada 1 * 7 * L1 .3%
*Quebrada 1 * 3 * L1% .3%
*Quebrada 1 * 5 * L1* L3
*Cuebraca 1 * 4 * 1% L3%
*Quebrada 1 * 3 * L1* J3
*Quebrada 1 * 2 * 1% .3%
*Quebrada 1 * i * L1¥ . 3%

EEEEEEEEEEEEE RS RS R A RS AR R R ARl ARl il ]



HEC-RAS Plan; QUEB 1 PROP Rivar; Quabi

rada 1 Reach; Quebrada 1 Profile; 100-YR

4 Reach S Rivar Sta 1 Prafilac 0 @ Tolatt: o Min Gh EL WIS, Bl B Ot WS, T EGr Elav 1 EG Slope 1 Vel Chal 17 Flow Area:™ |- Top Width "1 Froude # Chl %
[Rebabieiaaien b IR (308 o (bl (o T o e o (g | - (miey e b fma) ) ol
Quebrada 1::5 T00-YR 17.16 6595 65.34 67.14 0.059190 4.81 3.57 511 1,84
Quebrada 1575 ; 17.16 67.53 67,98 68,16 0.139755 5§65 3.04 6,13 256
Quigbirada{ 17.16 68,72 70.25 71.61 0.137562 §.09 2.82 4,83 254
17.16 7228 72.75 73.80 0101758 5.43 3.16 516 222
17.18 7403 74.39 75.28 0.120940 4,96 3.46 777 237
17.16 77.52 78.29 a3.99 0.939040 11.27 1.52 453 620
17.16 86.24 56.25 8662 0.019102 2,72 6.31 8.58 1.01
1718 8747 87.45 88,04 0.059141 4.15 4,14 699 192
17,16 89,69 90,23 91.88 0.185200 6.56 2,62 514 293
17,16 93,19 9319 9348 0.019588 237 7.24 1281 101
Culvert
17.16 95,75 97.18 96.33 97.20 0.000595 065 2595 25.58 021
1716 96.78 97,16 97.29 97.59 0.063270 2.93 5.87| 18.44 166
17.16 101.83 102070 10280 107,16 1,272008 10.00 1.72 8.05 691
AL 110320 11032 110.72 0.018592 2.8 6.42 785 1.00
Quigbrads 1 17.18 123.73 12522 125.22: 12553 0.019698 248 6.93 11.14} 1.00




Efevation (m)

Analisis Hidraulico para Monte Sierra Plan: Quebrada 1 PROP
Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP
River = Quebrada 1 Reach=Quebrada1 RS=13 X813

06— .04 .06
130 Legend
WS 100-YR
Crit 100-YR
O
Ground
! @
Bank Sta
1284
128+
127+
126+
125
124
123 - . e — e —_— - - — .
0 10 20 30 40 50 60

Station {m)




Elevation {m}

Elevation {m)

Analisis Hidraulico para Monte Sierra Pian: Quebrada 1 PROP Analisis Hidraulico para Monte Sierra Ptan: Quebrada 1 PROP

Geom: Cluebrada 1 PROP  Flow: Quebrada 1 PROFP Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP
River = Quebrada 1 Reach =Cuebrada1 RS=13 X813 River = Quebrada 1 Reach=Quebrada1 RS=12 XS8-12
.06+ 04 s 06— 06—t 04— 06 t
130 | Legend "z Legend |
WS 106-YR ] WS 100-YR
E PO | . .
129 Crit 100-YR 1167 Crit 100-YR
Ground Ground
=3 [
Bank Sta 1154 Bank Sta |
1284 e LT
114
1274 =3
] [=
S 13
g
b}
126~ [}
112
125+
1114
1247 110-
123 +—m —_— [T+ 5 N —————
Q 10 20 30 40 50 60 0 10 20 30 40 50 60
Station {m) Station {m)
Analisis Hidraulico para Monte Sierra Plan: Quebrada 1 PROP Analisis Hidrdulico para Monte Sierra Plan: Quebrada 1 PRGP
Geem: Quebrada 1 FROP  Flow: Quebrada 1 PROP Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP
River = Quebrada 1 Reach =Quebrada1 RS=1f XS-11 River = Quebrada 1 Reach = Quebrada1l RS=10 XS-10
e 08 e 04 ook 08 5] 06re 04 L 06—
107 “Legend 104 Legend
Crit 100-YR Crit 100-YR
WS 100-YR 1031 WS 100-YR
106 i s
Ground Ground
-3 -]
Bank Sta 102+ Bank Sta

105
1014
E
=
104+ =2 100
2
B
H|
99
103
98]
102
o g?n
10— - 95 T — T
0 10 20 30 40 50 60 0 0 20 30 40 S0 60

Station {m) Station {m)




Elevation (m)

Elevation (m)

Plan: Quebrada 1 PROP

Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP
RS=9.9 XS-10COPY

Analisis Hidraulico para Monte Sierra

River = Quebrada 1 Reach = Quebrada 1

15,06 .04 .06 —#
104 " Legend |
| WS 100-YR
Crit 100-YR
] =t sea
102+ | Ground
' ]
Bank Sta
100
L
98-
96
94 : B |
0 10 20 30 40 50 60
Station (m)

Plan: Quebrada 1 PROP
Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP

Analisis Hidraulico para Monte Sierra

River = Quebrada 1 Reach = Quebrada 1

5 e 04 '[ 06>

y  Legend |

RS=98 Culv PROPOSED CULVERT

Crit 100-YR
| WS 100-YR

Ground
®
Bank Sta

92

0O 10 20 30 40 50 60

Station (m)

Elevation (m)

Elevation (m)

Analisis Hidraulico para Monte Sierra  Plan: Quebrada 1 PROP
Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP
River = Quebrada 1 Reach=Quebrada1 RS=98 Culv PROPOSED CULVERT
.06 .04 .08
fus . Legend
WS 100-YR
| Crit 100-YR
g
102+ . Ground
| [ ]
[ Bank Sta
100

Y4

O 10 20 30 40 50 60

Station (m)
Analisis Hidraulico para Monte Sierra

Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP
River = Quebrada 1 Reach = Quebrada 1

Plan: Quebrada 1 PROP

RS =9.5 Interpolate Section

<—.06 .04 0
100 . 'Legend
WS 100-YR
997 Crit 100-YR
Ground
°
98- Bank Sta
97
96
95
94 -
93
92— T e e
0 10 20 30 40 50 60

Station (m)




Elevation {m)

Elevation {m)

Analisis Hidrdulica para Monte Sierra  Plan: Quebrada 1 PROP

Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP

River = Quebrada 1 Reach=Quebrada1 RS=9 XS0
06 ——=.04 7 .06 —
1001 Legend |
i Crit 100-YR |
WS 100-YR |
98- hidhadbil
Ground |
) i
Bank Sta
96-
94-
92
90-
88—

Station (m)
Analisis Hidraulico para Monte Sierra Plan: Quebrada 1 PROP
Geom: Quebrada 1 PROP  Flow: Quebrada i PROP

River = Quebrada 1 Reach = Quebrada1 RS$S=7 XS7
R s Rt m;/.%(".. 04 ;J..g - OB - _;,E
98 -
! Legend
Crit 100-YR
96 WS 100-YR
-
Ground
-]
Bank Sta
94
92-
90
88
86+
84 ey

©C 10 20 30 40 50 60 70
Station (m)

Elevation (m)

Elevation (m)

Analisis Hidraulico para Monte Sierra Plan; Quebrada 1 PRCP

Geem: Quebrada 1 PROP  Flow: Quebrada 1 PROP
River = Quebrada 1 Reach = Quebrada1 RS=8 XS-8
|

H |
»f 06— .04 34— .06 —
102 Legend
Crit 100-YR
1007 WS 100-YR
e
Ground
2
98+ Bank Sta
96
o4
92+
90-
B8
86 rrrerrrrr e -

Station (m}
Analisis Hidrdulico para Monte Sierra  Plan; Quebrada 1 PROP
Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP

River = Quebrada 1 Reach = Quebrada1 RS=6 X556
ke 06 —she— .04 —le— 06 —!
%4 Legend
Crit 100-YR
92- .
WS 100-YR
[
Ground
904 a
Bank Sta
88+
86
B84+
82+
80
78
7G5 ——

0 10 20 30 40 50 60 70

Station {m)




Elevation (m)

Elevation (m)

Plan: Quebrada 1 PROP
Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP

Analisis Hidraulico para Monte Sierra

River = Quebrada 1 Reach=Quebrada1 RS=5 X8-5
— .06 —>=— 04 —=<—— 06—

88
| Legend
Crit 100-YR

86 WS 100-YR
S

Ground
@
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Station (m)
Analisis Hidraulico para Monte Sierra

Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP

Plan: Quebrada 1 PROP

River = Quebrada 1 Reach = Quebrada1 RS=3 XS-3
06— 04> 06—
86 : -
Legend
Crit 100-YR
84 —
WS 100-YR
Ground
82 @
Bank Sta
80
78
76
74
72+
704
68 T T T T T \
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Station (m)

Elevation (m)

Elevation (m)

Analisis Hidraulico para Monte Sierra

Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP

Plan: Quebrada 1 PROP

River = Quebrada 1 Reach=Quebrada1 RS=4 XS4
e A S
4 < .06 i .04 —=< .06 A |
| Legend |
e
| Crit 100-YR
86 [ ——
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| —————
Ground
84 =
Bank Sta
82+
80
78
76
74+
72
Y S i ‘ T

o
-
s ]
[y}
(=3
w
o
-
o
w
o
D
o
~J
o

Station (m)
Analisis Hidraulico para Monte Sierra Plan: Quebrada 1 PROP
Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP

River = Quebrada 1 Reach =Quebrada1 RS=2 XS§-2
<08 51— 04 ——>¢— .067?{
82
Legend
Crit 100-YR
80-] WS 100-YR
— e
Ground |
P [
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76+
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724
70
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66— ——————————
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Station (m)




Elevation {m)

Analisis Hidrdulico para Monte Siarra Plan: Quebrada 1 PROP
Geom: Quebrada 1 PROP  Flow: Quebrada 1 PROP

River = Quebrada 1 Reach=Quebrada1 RS=1 X8-1
;

e 08 bt 04 e 06—
62 Legend
Crit 100-YR
80+ —_—
WS 100-YR
P
Ground
78” o
Bank Sta
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74
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GEOMETRIA: QUEBRADA 2 EXIS



HEC-RAS Version 3.1.3 May 2005
.8, Army Corp of Engineers
Hydrolegic Engineering Center
608 Second Street
Davis, California

X X X000 pisss 20000 xL HRXX
X X X X x X X X x x

X X X X X X X X X

OO0 XX X KX XXX 0 XX
X X X X X X X X X
X X X X X x X X X X
X XX RARK x X X X Xl

kA RA R R EE ARk AR AR AN AR AR ARk Ak kb hdk bbbtk k bbbk kb kb bk bbbtk d ke

PROJECT DATA

Projact Title: Analisis Hidrdulico para Monte Sierra

Projact File : Siarra.pr]

Run Date and Time: 5/29/2007 3:46:56 PM

Project in SI units

Projact Description:

& RAnalisis Hidréaulico Monte Sierra, Mayaguez

drdrddr ki hdkhdd kb d o d kb bk kb kbbb kk ok kb kb kb ok k ko k ok r ko h

PLAN DATA

Plan Title: Quebrada 2 EXIS
Plan Fila : C:\Trabajos en proceso\Sierra\RAS\2007\Siarra.p0s8

Geomatry Title: Quebrada 2 EXIS
Gaometry File : C:\Trabajos en proceso\Sierra\RAS\2007\Sierra.g03

Flow Title : Quebrada 2 EXIS
Flow File i C:\Trabajos en proceszc\Siarra\RA5\2007\Sierra.f0f

Plan Summary Information:
Numher of: {ross Sections = [ Multiple Openings = Q

Lulvarts = 3] Tnlina Structures = q
Bridges = 4 Lateral Structures = Q
Computational Information

Water surface calcelation tolerance = 0,003

Critical depth calculation tolerance = 0.003

Maximum number of iterations = 20

Maximum difference tolerance = 0.1

Flow tolarance factor = 0,001

Computation Optiong
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Rogimea: Mixad Flow

dddkdhdhdkhdhdkhdkdhkhd ke kb vk kv kb kb kbbb kbbb kbbb bbb dd bk kkk

FLOW DATA

Flow Title: Quebrada 2 EXIS
Flow File : C:\Trabajos en procesc\Sierra\RAS\2007\Sierra.f08

Elow Data {m3/=)
s 2 SR SRR R N SR AR SRS A A AU G Y

* River Reach RS * 180G-YR *
* Qughrada 2 Quebrada 2 5 * 14.27 %
* Quebrada 2 Quaebrada 2 4 * 14.27 *
* Quabrada 2 Quebzrada 2 3 * 14,27 *
* Quabrada 2 Quebrada 2 2 * 14.27 =*
* Quebrada 2 Quebrada 2 1 * 14.27 *
ek bk okt e e de e sk Sk Sk ko ok

Boundary Conditions
ETEAAETF T AR TR R AT hodh o hdhdhdhddddddtddrd o drdhdh ke ddh bk rwh ok d kb kkkkk ok k

* River Reach Profile * Upstream Downstream *
L R L T g B A s sttt
* Quebrada 2 Quebrada 2 100-¥YR * Critical Critical *

FER A I AN A AR AN AT AR ANk kdkdrhdhidddddhddthdhdhhdhhhddhdhdrdddeddrddddbhhhkhhkrhkrtdrdddrdddkdddkkkhkhkkhhkkkhkkkd
kR kAR R A A A AR Ak kkkkdkkkhhhdkhhdkhkdddhdhkrddddRrrr At rrdbdddddhhdhiikirrrtddkt
GECHETRY DATA

Gacmetry Title: Quebrada 2 EXIS
Gaometry File : C:\Trabajos en proceso\Sierra\RAS\2007\Sierra.g03

CROSS SECTION

RIVER: Quaebrada 2

REACH: Quabrada 2 RS: §
INPUT
Daescription:
Station Elavaticn Data num= 4
Sta Elev Sta Elav Sta Elev Sta Elev

L e e e E e e e T T e )
Q 120 44.78 11% 55.84 i1 76.91 115



Manning's n Values nme= 3
Sta n val Sta 0 Val Sta n val
kkkdkkkkdkkdhkdkhhhhkkhkkkdkkkkkkrrrrdrd ko hhhihirkkk
Q .06 44.76 .04 76.91 .06
Bank Sta: Left Right Langths: Left Channal  Right Coeff Contr. Expan.
£4.76 76.91 77.88 57.12 37 .1 .3

CROSS SECTION QUTPUT Poofile #100-YR
ek k bk k kb koo kdok kb bbbk bk ko k ok ko ke ok ok ko kA Rk ko k ok kR k kR Rk kR R R T

* £.G. Elav {m) + 111.6% * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.33 * Wt. n-Val. * * 0.040 * *
* H.5. Elev (m} * 111.32 * Reach Len. (m) * 77.88 * 57.12 * 37.00 *
* Crit W.S. {(m} * 113.32 * Flow Area (m2) * * 5.60 x *
* B.G. Sicpe (m/m} ¥0.019328 * Arma {(m2) * * 5.60 * *
* @ Total {m3/s) * 14.27 * Flow {m3/s} * * 14.27 * *
* Tep Width (m}) ¥* 8.4% * Yop Width (m} * * 8.49 « *
+ Vel Total (m/s} * 2.55 * Avg. Vel. {m/s} * * 2,56 «* *
* Max Chl Dpth (m} * (.32 * Bydr. Depth (m} * * 0.66 =* *
* Conv. Total (m3/s) +* 102.6 * Conv. {m3/s) * * 102.6 ~ *
+* Langth Wtd, (m} * 57.12 * Wetted Per, (m} * * 8.93 « *
+ Min Ch EX (m} * 13i0.00 * Shear (N/m2} * * 118.94 «* *
* Alpha * 1.00 * Stream Powar (N/m s) * * 303,02 +* L
* ¥rotn Loss (m} * 1.3} * Cum Veluma {1000 m3) * * 0.95 «* *
* C & E Leas (m} * 0.00 * Cum SA (1000 m2) * * 1.99 * *

Ak bk kR AR A TR AT AN AR T AT hddd i v g drode o e e de e de e s e e e e ol e ke e e o ol o e e e e e i ok

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warhing: The energy losas wasz greater than 1.0 £t (0.3 m}). between the current and previous c¢ross
saction. This may indicate the need for additioral cross sections.

Warhing: During the standard step iterationa, when the assumed water surface was set equal to critical
depth, the calculated water surface came back below critical depth. This indicates that thaere
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTICN

RIVER: Quebrada 2

REACH: Quebrada 2 RS: 4
INPUT
Description:
Station Elevation Data num 3
Sta Elav Sta Elev Sta Elev
L T L e T T
47.6 1i0 51.12 105 75.56 1190
Manning's n Valuas hium= 3
Bta n val Sta n Val Sta n Val
L e T e T T
47.6 .06 47.6 .04 75.56 .06
Bank Sta: Left Right Langths: Left Channel Right Cosff Contr. Expan.
47.6 75.56 107.862 10C.B3 99.04 .1 .3

CROSE SECTION OUTPUT Profilae #100~YR
LR R R AR R R R R R R R e e et e e e e e L LR LR s e a2 L i L

+ E.G. Elev {m) * 108.60 * Element *+ Left OB * Channel * Right OB *
* Vel Head {m) * 2.76 * WE. n-Val. * * 0.040 * *
* H.S5. Elev {(m) * 105.83 * Reach Len. (m) * 107.82 * 100.83 + 99.04 »
* Crit W.S8. (m) * 106.39 * Flow Area (m2) * * 1.%4 « *
* E.G. Slope {m/m) *0,302580 * Area (m2) * * 1.84 * *
* & Total (m3/s) * 14.27 * Flow (m3/s) > * 14.27 *x *
* Top Width {m) * 4.66 * Top Width (m) * * 4.66 * *
* Vgl Total {m/s) * 7.36 * nvg, Vel. (m/s) * * 7.36 * *
* Max Chl Dpth {m) * 0.83 * Hydr, Dapth {m) * * D.42 * *
* Conv. Total {m3/s) * 25.9 * Conv. (m3/s) * * 25.9 * *
* Length Wtd, {(m) * 100.83 * Watted Per. {m) * * 4.94 « *
* Min Ch El {m) * 105,00 #* Shear (N/m2) * * 1162.87 * *
* Alpha * 1.00 * Stream Power {N/m 3) * * B563.,98 * *
* Frotn Loss {m) * 2.81 ¥ Cum Volume {1000 m3) * * 0.73 * *
* ¢ & E Loss {(m) * 0.24 * Cum Sa& {1000 m2) * * 1,61 «* *

dedekkk bk kR Rk kA AR AR A ARk kW kA A NN AN vk vk hk ko kkkkk ko dkk s

Warning: The vaelocity head has changed by more than 0.5 £t (.15 m}. This may indicate the need for
additicnal cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyanca) is lesz than
0.7 or greater than 1.4, This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft {0.3 m), batween the current and previous cross
saction. This may indicate the need for additional cross sections.

CROS5S SECTION

RIVER: Quebrada 2

REACH: Quebrada 2 RS: 3
INPUT
bescription:
Station Elevation Data num= [
Sta Elav Sta Elav Sta Elgv Sta Elev Sta Blev
dkdkkdkhdkhdkhdhhdhhbkhhkhhhhhddddd kbbb kb kbbbt bbb d bk bbbt bt d bbb ddh bbb khhkdit
o 100 11.14 95 29.591 oC 45.54 95 79.11 100
895.71 105
Manning’'s n Values nums 3
Sta n Val Sta n Val Sta n val
dkkokokokckokokokikokekde ke dkddddkd o d A h A Ak Ak
4] .06 11.14 .04 49.94 .86
Bank Sta: Left Right Lengths: Left Channgel Right Coeff Contr. Expan.

11.314 49.94 42,38 67.53 182.88 .1 .3



CROSE SECTION OUTPUT Profila #100-YR
LR e L T T P T

* E.G. Elev {m) * 91.94 * Element * Left OB * Channel * Right OB *
* Vel Head {m) * 1,04 * W&, n-Val, * * Q.08 * *
* W.8. Blev {m) * 80.90 * Reach Len. {m} * 42.38 97.83 % 152.85 *
* Crit W.8. {m) * 91,22 * Flow Area (m2) * * 3.16 * *
* E.G. Slope {(m/m) *0_DOBT7BI * Area (m2} * * 3.16 * *
* 0 Total {m3/8) * 14,27 * Fleow (m3/s} ¥ * 14,27 % *
* Top Width {m) * 7.00 #* Top Width (m} * * 7.00 * *
* Vel Total (m/a) * 4,52 * Avg, Vel. (m/s) * £ 4.52 % *
* Max Chl Dpth {m) * 0.90 * Hydr. Depth (m} * * 0.45 * *
* Conv. Total {m3/¢) * 45.4 * Cenv. (m3/s}) + ® 45.4 * *
* Langth Wtd. {(m) * §7.53 * Watted Par. (m} * * 7.23 % *
* Min Ch E) {m) * 90,00 * Shear (N/m2) * * 422,97 = *
* Alpha * 1.00 * Stream Power (M/m s} * * 1612.78 * *
* Frctn Loss {m) * 16.34  * Cum Volume (1000 m3}) * * .47 * *
* C & E Loss {m) * 0.52 * cum SA (1000 mZ} * * .82 * *
Fhkkkkkkhkkkrhk kA rrd b hd ko d kb btk kbbb kb k bbbk b kbR bk e R T AT I A NN DA TR I TAARAN

Warping: The velocity head has changed by meore than 0.5 ££ (0,15 m)., This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance dividad by downstream conveyance) is loss than
0.7 or greater than 1.4. This may indicate the nead for additional cross sections.

Warning: The enhergy loss was greater than 1.0 £1 (0.3 m}., betwoen the current and provious cross
section. This may indicate the naad for additicnal cross sections.

CROSS SECTION

RIVER: Quobrada 2

REACH: Quebrada 2 RS: 2
INPUT
Description:
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elew Sta Elev Sta Elev
B T B S P T S S T I PP T
o] B0 10.26 75 20.24 70 35,33 65 48.23 70
62.58 75 76.38 ik
Manning's n Values num: 3
5ta n Val Sta  n Val Sta n Val
ARKARARIARAA AR AN IR R AR AR ARERERERR R R bRk bn
[+] .06 10.26 .04 €2.58 .06
Bank Sta: Left Right Lengths: Left Channel Right Coaff Contr. Expan.
10.26 62.58 58.06 B7.63 57.69 .1 .3

CROSS SECTION QUIPUT Profile #100-YR
dedkddeddddkkdkk ko k ARk R R E ARk E Rk kbR bbb R Rk R Rk ARk k kb khdkkdekk

* E.G, Elev (m) * 71.88 * Element * Left OB * Channel * Right OB *
% Yal Head {m} * 5,28 ¥ Wi, neVal. * * £.040 * *
* ¥.S. Elev (m} * 65.71 * Reach Len. (m} *  B58.06 * 57,63 * BY.69 «
* Crit W.8. (m) * 66,40 * Flow Area (m2) * * L.40 * *
* E.G. Slopa {m/m} *5,719618 #* Area (m2} * * 1.40 * *
* O Tokbal (m3/z) * 14.27 * Flow (m3/s} * * 14,27 * *
* Top Width {m} * 3.56 * Top Width (m} * * 3.96 * *
* Vel Total {m/s} * 14.19 * Avg. Vel. (m/s) * * i0.19 * *
* Max Chl Dpth (m) * £.71 % Hydr. Depth (m} * * 0,35 * *
* Conv. Total (m3/s) * 16.8 * conv. (m3/s} * * ig. g *
* Length Wid. (m) > 57.63 * Watted Per. (m} * * 4.21 * *
% Min Ch E1 {m} * 65,00 * Shear (N/m2) * * 2350.56 * *
* Alpha * 1.00 +* Stream Power (N/m s} * *23681 .76 * *
* Frotn Lags (m) * 20.52 * Cam Velume (1000 m3} * * 0,25 * *
* C & E Loss {m) * 0.42 * Cum SA (1000 m2} * * 0.49 *

Akkk R A AR AR IR R AR ARk d ok ki khhhkdhdhkthhhhkkkhhh ket h kb kb k kb hkkkd kAt A A AR hrkdhddrhkbiy

Warning: Tha velogity head has changad by mere than 0.5 £f (0.15 m). This may indigate the nesd for
additional cross sections.

Warning: The conveyance ratioc (upstream conveyance dividad by deownatream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy leoss was greater than 1.0 £t (0.3 m}. batween the current ard previcus gross
section, This may indicate the need for additicnal cross sections,

CROSS SECTION

RIVER: Quaebrada 2

REACH: Quebrada 2 RS: 1
INEUY
Dascription:
Station Elevation Data = 8
Sta Elav Sta Elav Sta Elav Sta Elav Sta Elav
B L L T L I T T T TR ST TS T PP TR T s ey
[} 65 21.38 &0 36,25 55 45,26 8¢ 54,15 55
64.35 60 73.29 65 B4.4 70
Manning's n Values nu= 3
Sta n Val S5ta n Val Sta n val
L s L e T e s P P TS P T T
0 .06 36.25 .04 54.185 .06
Bank Sta: Left Right Lengths: Laft Channel Right Coeff Contr. Expan.
36.25 54.15 62.% 53.03 51.49 W1 .3

CROSS SECTION QUTPUT Profile #100-¥YR
E T L L

* E.G. Elev {m) * 53.10 * Element % laft OB * Channel * Right OB *
* Vel Head {m) * 1.97 * W&, n-val. * * g.gdn  * *
* W.5. Elav {m) * 51,13 * Rea¢h Len, (m) * 62.50 * 53,03 * 51.48 *
* Crit W.8. {m) * 51.67 * Flow Area (m2) * * 2.30 * *
* E.G. Slope {(m/m) *0,158130 * Avea (m2) * * 2.30 * *
* 0 Total (m3/s) *  14.27 * Flow (m3/s} * * 34,27 4+ *
* Top Width {m) * 4.05 * Top Width (m} * * 4.05 * *



* Vol Total (m/a} * 6.22 * Avg. Val. (m/g) * * 6,22 * *
* Max Chl Dpth {m} * 1.13 +* Hydr. Depth {m) * * 0.57 % *
* Conv, Total (m3/s) * 35.9 * Conv. {m3/s} * * 35,9 « b
* Langth Wtd. (m} * 53.03 * Retted Paer. {m} * * 4.64 * *
* Min Ch Bl (m} * 50,00 * Shear {N/m2) * * T66.58 * *
* Alpha * 1.00 * Stream Powar {(N/m s5) * * 4764.63 *
* Fretn Loss (m) * 16.90 * Cum Volume (1000 m3) * * Q.15 « *
* C & £ Loss (m} * 1.00 * Cum SA {1000 m2) * * 0.26 * *

R e e e I e s RS R e L eI s L R R P Ty

Warning: The velocity head has changed by more than 0.5 £t {0.18 m). This may indicate the neaed for
additicnpl cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance} is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections,

Warning: The energy loss was greater than 1.0 £t {0.3 m). betwaan the current and previous cross
secticn. This may indicate the naed for additional cross sections.

CROSS SECTION

RIVER: Quebrada 2

REACH: Quabrada 2 RS: O
INPUT
Dascription:
Station Elevation Data num= 5
Sta Elev Sta Elav sta Elev Sta Elev Sta Elev
ek kbbb bbbk kR kR ko ko ki d ko kb kb kdkkikrkwkkard
41.18 55 56,49 50 64.63 45 81,46 50 93.43 55
Manhihg's h Values nmss 3
Sta n Vai Sta n val Sta nr Val
drkdkkd kb kR hkr AR A A AT E R TR R AR A A A A AR A ARk d
41.16 .06 431.18 .04 93.43 .06
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
41.18 93,43 o o] [s] .1 .3

CROSS SECTION QUTPUT Profile #100-¥R
3k ok ok ksl ok ok ok ok ok ok o IRk TR IRk ke ke ke sk kb ok ke ok ok ke ok koo ook o kb

* E.G. Elev (m} * 47.15 * Elemant * Laoft OB * Channal * Right OB *
* Vel Head (m} * 1.02 * WEt. n-Val. * * 0.040 * *
* H.S8. Blev (m} * 46.33 * Reach Len. {m) * * * *
* Crit W.S. (m} * 46.46 * Flow Arma {m2} * * 3.18 * "
+ E.G. Sicpe (m/m} *0,077010 % Area (mZ) * * 3.18 > *
* 0 Tetal (m3/s) * 14,27 * Flow {m3/s) * * 34.27 * *
* Top Width (m} * 5.64 x Top Width {m) * * 5.64 > *
* Vel Total (m/s} * 4.49 * avg. Vel. {m/s) * * 4,49 * *
* Max Chl Dpth (m} * 1.13 * Hydr. Dapth {m) * * 0.56 * *
+* Conv. Total {m3/s) +* 51.4 * Conv. {m3/s) * * 51.4 * *
* Langth Wid. (m} * * Wotted Pex. (m) * * 6.12 * "
* Min Ch E1 (m} * 45.00 * Shear (N/m2) * * 392.58 * *
* Alpha * 1,00 * Stream Power (N/m s) * * 1760.82 * *
* Fretn Loss (m) * 5.687 * Cum Volume (1000 m3) * * * *
* C & % Less (m} * 0,28 * Cum S5A {1000 m2) * * * *
ok dkok kbbb kb bk bk ko w R ke ke ko kk kbbb bk ok k ok ok k ko k ko k ok ok

Warning: The velocity head has changed by more than 0.5 £t {0.i5 m}. This may indicate the need for
additicnal cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additicnal creoss sections,

Warning: The energy lcss was greater than 1.0 ft {0.3 m). between the current and previous cross
sacticn. This may indicate the need for additional cross sections.

deddededededede de e de e v dede A A A Ao ok ok ok ok ok ok ok ik ikl R R Rk ko ko kkk kR kkk ok
SUMMARY OF MANNING'S N VALUES

River:Quabrada 2
dkkkkkkkkkkkkk ko kkd kb dhd kA A A AT A F XA AU ATk kA k kA A At hwd

* Raach * River Sta. * nl * n2 * n3 *
I Ll e e e R P e A e L P T e e R
*Ouebrada 2 * 5 * .D6* .04 .06¥%
*Quebrada 2 * 4 * .a5* .04* .06
*Quebrada 2 * 3 * .06% .04%* .06*
*Quabrada 2 * 2 * J06% .04* .0g*
rOuebrada 2 * 1 * .06% .04 .06*
*Quebrada 2 * 0 * .06¥ .0d¥ .08*

ek ke ke ke ke K KRR R R R AR R R R R R A AR A A RRARRR R AR KRRk Kk dkkkkkk
Rk ek ok ek ok ko bk ko ko kA Ak AR A Ak kA kR kAR AR R R R E R ARk h
SUMMARY OF REACH LENGTHS

River: Quebrada 2
RARAR AR NKANRRRFRR ARk ke kk ke k kb dkk ok ke Rk dk bk kR Ak kR R

* Reach * Rivar Sta, t Laft + Chantiel * Right *
kR ke kR kR kkkk bk kdddkdkdd kbbb kb k bbb
Quebrada 2 * 5 * 77.88% 57.12* 37
*Quebrada 2 * 4 * 107.82% 100.83* 99.,04%
*Quebrads 2 * 3 * 42,38*% 97,53*% 152,55%
*Quebrada 2 * 2 * 58.06% 57.63% 57.68%
*Quebrada 2 *® 1 * 62.5% 53.03% 51.48%
*Quebrada 2 * Q * 0* o* o

Ik h ko kb kb kb ok sk bk ok ok kb kb kb kb ok kb kb k ok
L A e e R T EE E R S 2 st

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Quebrada 2

drkddddh ke d kb k ko kb kb ok ko ko k ok ok

* Reach * River Sta. * Contr. * Expan. *
Sede e dob sk dc sk b ek ok ok el ke ok

*Quabrada 2 * 5 * L1¥ L3



*Quabrada 2 * 4 * e L3
*Quebrada 2 * 3 * L1 L3
*Quebrada 2 & 2 * W .3
*Quebrada 2 * 1 * L1 .3%
*Quabrada 2 * ¢ * A L3

Frdrdrddrdrdrdrdrdrddrkdrkdrh kA Ak kb ok ok sk ko sk kb ok



HEC-RAS Plan: Queb 2 £XIS River; Quebratda 2 Reach: Quebrada 2 Proflie: 100-YR
-+ Reach o7 - River Sta 7 |- Profile 1 Q Total~ 1 Min Ch Bl = . W.S; Elev: 1" CAil W.8.:"1 E.G. Elev .~ £.6. Slope~: | ~- Vel Chnl." | Flow Area |- Top Widh: |- Froude # Chi -
R P s s ey i e T mY e L mye s  m o 1 fmim) o [ sy M2y () R
Qiuebrada 2:::7 10 HIBOYR 14.27 45.00 46.13 4645 4745 0077010] 449 3,18 564 1.91
ST 14.27 §0.00 5113 5167 8310! 0158120 622 2.30 4.05 2.64]
i 14.27 65.00 65.71 6640, 7100 0719918 10,19 1.40 396 547
Quebrada 2. |3 14.27 90.00 6007 91,22 91,94 0.098763 452 316 7.00 2.45
Qiibrada 27774 14.27 105.00 40583 106.39 108,60 0.302560 736 194 466 3.64
Quebrada 277 |8 14.27 110.00 111,32 111,32 191,65;  0.019328 255 560 849 1.00




Elevation (m}

Elevation {m)

Analisis Hidrdutico para Monte Sierra
Geom: Quebrada 2 EXIS  Flow: Quebrada 2 EXIS

Plan: Quebrada 2 EXIS

River = Quebrada 2 Reach=Quebrada2 RS=35

4 .G8 .04
120 Legend
WS 100-YR
| Crit 100-YR
118+ Ground
@
Bank Sta
116+
114+
1124
110 — ———— —
0 20 40 B0 80
Station (m)

Analisis Hidraulico para Monte Sierra
Geom: Quebrada 2 EXIS  Flow: Quebrada 2 EXIS

Plan: Quebrada 2 EXIS

River = Quebrada 2 Reach=Quebrada2 RS=3
<ost— .04 o6 :
108 Legend |
Crit1b0-YRi
104+ WS 100-YR |
.
Ground ‘
)
162+ Bank Sta |
1003
95
S5
94
92
80-r— — T — T —
0 20 40 80 a0 100
Station {m)

Elevation (m}

Elevation {(m)

Analisis Hidraulico para Monte Sierra

Plan: Quebrada 2 EXIS
Geom: Quebrada 2 EXIS  Flow: Quebrada 2 EXIS

River = Quebrada 2 Reach=Quebrada2z RS=4
F 04 ;

110 Legend
Grit 100-YR
WS 100-YR
-

109 Groeund

®
Bank Sta

108

1074

106+

105 Y SO SM S —

45 50 55 60 65 70 75 80

Staticn (m)

Anatisis Hidrdulico para Monte Sterra

Plan: Quebrada 2 EXIS
Geom: Quebrada 2 EXIS Flow: Quebrada 2 EXIS

River = Quebrada 2 Reach =Quebrada2 RS=2
0834 .04 l .us»i-l
80 : b
Legend
Crit 100-YR
78 WS 100-YR
Ground
@
76+ Bank Sta
74~
72+
704
68+
86
B4 A ; G ‘
[ 20 40 60 80

Station {m)




Etgvation {m)

Analisis Hidraulico para Monte Sierra Plan: Quebrada 2 EXIS Analisis Hicraulico para Monte Sierra Piary Quabrada 2 EXIS

Geom: Quebrada 2 EXIS  Flow: Quebrada 2 EXIS Geom: Quebrada 2 EXIS Flow: Quebrada 2 EXIS
River = Quebrada? Reach=Quebrada2 RS$=1 River = Quebrada 2 Reach = Quebrada2 RS=0
06 b 04 e 08— .04 |
70 Legend | 56 Legend
Crit 100-YR | Grit 400-YR
— | —_—
WS 100-YR | WS 100-YR
—_— 54 PR
Ground Ground
@ : =]
654 Bank Sta | Bank Sta
52+
E
v
60 £ 50-
3
i}
48+
554
46
50— ——————t — — 44— R e — -
[+ 20 40 60 80 100 40 80 B0 70 BO 90 100

Station (m) Station {m}
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CONDICION DE MITIGACION (100-ANOS): MITI SIERRA.HCP
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Reach A Drainage Diagram for MITE SIERRA
A Prepared by Menar Hydrosystems Engineering

HydroCAD® 8.00 s/n 001583 ® 2006 HydroCAD Software Solutions LLC




MITI SIERRA

Prepared by Menar Hydrosystems Engineering Page 2
HydroCAD® 8.00 s/n 001583 © 2006 HydroCAD Software Solutions LLC

Area Listing (all nodes)
Area (acres) CN Description (subcats)
54170 38 (EXT2)
23.900 38 (EXT1)

50330 40 (PRO1N,PRO1S,PROJ2,PROJ3,PROJ4)

137.400



MITI SIERRA Type Il 24-hr 100-YR Rainfall=15.22"

Prepared by Menar Hydrosystems Engineering Page 3
HydroCAD® 8.00 s/n 001583 © 2006 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, di=0.03 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXT1: Runoff Area=23.900 ac  Runoff Depth>4.57"
Te=5.0 min CN=38 Runoff=221.60 cfs 9.098 af

Subcatchment EXT2: Runoff Area=54.170 ac Runoff Depth>4.18"
Te=5.0min CN=36 Runoff=455.67 cfs 18.762 af

Subcatchment PRO1N: Runoff Area=22.300 ac  Runoff Depth>4.97"
Te=5.0 min CN=40 Runoff=225.33 cfs 9.245 af

Subcatchment PRO1S: Runoff Area=20.110 ac  Runcff Depth>4.97"
Tc=5.0 min CN=40 Runoff=203.21 cfs 8.337 af

Subcatchment PROJ2: Runoff Area=6.140 ac Runoff Depth>4.97"
Te=5.0 min CN=40 Runoff=62.04 cfs 2.546 af

Subcatchment PROJ3: Runoff Area=7.380 ac Runoff Depth>4.97"
Tc=5.0min CN=40 Runoff=74.57 cfs 3.080 af

Subcatchment PROJ4: Runoff Area=3.400 ac Runoff Depth>4.97"
Te=5.0min CN=40 Runoff=34.36 cfs 1.410 af

Pond CONIB1: Inflow=469.55 cfs 29.344 af
Primary=469.55 cfs 29.344 af

Pond COMB2: Inflow=478.68 cfs 22.665 af
Primary=478.68 cfs 22.665 af

Pond POND ESTE: Peak Elev=171.60" Storage=1.133 af Inflow=96.40 cfs 3.955 af
Primary=43.50 cfs 3.903 af Secondary=0.00 cfs 0.000 af Outflow=43.50 cfs 3.903 af

Pond POND OESTE: Peak Elev=231.70' Storage=4.094 af inflow=299.91 cfs 12.305 af
Primary=138.02 cfs 11.809 af Secondary=0.00 cfs 0.000 af Outflow=138.02 cfs 11.909 af

Total Runoff Area = 137.400 ac Runoff Volume = §2.456 af Average Runoff Depth = 4.58"
100.00% Pervious Area=137.400 ac  0.00% Impervious Area = 0.000 ac



MITI SIERRA Type Il 24-hr 100-YR Rainfalf=15.22"

Prepared by Menar Hydrosystems Engineering Page 4
HydroCAD® 8.00 s/n 001583 @ 2006 HydroCAD Software Solutions LLC

Subcatchment EXT1:

Runoff = 221.680cfs @ 11.97 hrs, Volume= 9.098 af, Depth> 4.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-YR Rainfali=15.22"

Area (ac) CN Description

23.900 38
23.900 Pervious Area
Tc Length Slope Velocity Capacity Description
{min) (feel) {fft) (ft/sec) (cfs)
50 Direct Enfry,
Subcatchment EXT1:
Hydrograph
240
230 22150 cfs
it | , Type Il 24-hr 100-YR
o Rainfall=15.22"
170 : Runoff Area=23.900 ac
150 | Runoff Volume=9.098 af
£ T2 Runoff Depth>4.57"
Z 120 : o
2 110 Tc=5.0 min
100 :
%0 : : : CN=38
80
70 . o
60
50
40
30
20
S :
05 6 7 8 9 10 1 ‘1'2' - ‘1l3‘ - '1'4' - '1’5' 6 17 18 19 20

Time {hours)



MITI SIERRA Type Il 24-hr 100-YR Rainfall=15.22"

Prepared by Menar Hydrosystems Engineering Page 5
HydroCAD® 8.00 s/n 001583 © 2006 HydroCAD Software Solutions LLC

Subcatchment EXT2:

Runoff = 45567 cfs @ 11.97 hrs, Volume= 18.762 af, Depth> 4.16"

Runoff by SCS TR-20 method, UH=3CS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-YR Rainfali=15.22"

Area{ac) CN Description
54.170 36
54.170 Pervious Area

Tc Length Slope Velocity Capacity Description
{(min) (feet) (fft) (ft/sec) {cfs)

50 Direct Entry,
Subcatchment EXT2:
Hydrograph
-
aod BEEED
40 Type Il 24-hr 100-YR
prot R | Rainfall=15.22"
380 -
360 . Runoff Area=54.170 ac
340
320 Runoff Volume=18.762 af
- 300
g 0] Runoff Depth>4.16"
é ggg ) Tc=5.0 min
200 : —
2003 CN=36
166G
140
120
100
86
60
40
20 % .y o 7~ ot 37
c’5 6 7 8 9 10 M 12 13 14 15 16 17 8 19 20

Time (hours)



MITI SIERRA Type Il 24-hr 100-YR Rainfall=15.22"

Prepared by Menar Hydrosystems Engineering Page 6
HydroCAD® 8.00 s/n 001583 © 2006 HydroCAD Software Solutions LLC

Subcatchment PRO1N:

Runoff = 22533c¢fs@ 11.97 hrs, Volume= 9.245 af, Depth> 4.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-YR Rainfall=15.22"

Areza (ac) CN Description
22.300 40
22.300 Fervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (fuft)  (fi/sec) {cfs)

5.0 Direct Entry,
Subcatchment PRO1N:
Hydrograph
250
ggg 22533 ¢fy
220 - Type Il 24-hr 100-YR
20 - Rainfall=15.22"
1e0 Runoff Area=22.300 ac
180 | Runoff Volume=9.245 af
g 140 Runoff Depth>4.97"
E .
2 T Tc=5.0 min
o0 CN=40
80 :
70 :
60
50
40
30
20 2
0] o e L
° 5 6 7 B 9 10 11. - I1I2‘ - ‘“El?:. - I1l4l - I115l o l1.6‘ - I1l7‘ - l1%l - .1.9‘ - l2‘0

Time (hours)



MITI SIERRA Type Il 24-hr 100-YR Rainfall=15.22"

Prepared by Menar Hydrosystems Engineering Page 7
HydroCAD® 8.00 s/n 001583 © 2006 HydroCAD Software Sclutions LLC

Subcatchment PRO1S:

Runoff = 203.21cfs @ 11.97 hrs, Volume= 8.337 af, Depth> 4.97"

Runoff by SCS TR-20 method, UH=8SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type |l 24-hr 100-YR Rainfall=15.22"

Area(ac) CN Description
20110 40
20.110 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fi/ft)  (ft/sec) (cfs)

50 Direct Entry,
Subcatchment PRO1S:
Hydrograph
220
210 203.21 cis
200 Type Il 24-hr 100-YR
120 Rainfall=15.22"
160 Runoff Area=20.110 ac
150
140 Runoff Volume=8.337 af
@ 130 n
120 Runoff Depth>4.97
E o0 Tc=5.0 min
- CN=40
70 :
60
50
40
30
20
10 z
° 5 [} 7 8 g 10 11' o .12. - .1‘3I - 11;4I - '1'5‘ - I‘El6~ - ‘1|7‘ o '1‘8‘ o I1'9‘ o lsz

Time (hours)



MITI SIERRA Type Il 24-hr 100-YR Rainfalf=15.22"

Prepared by Menar Hydrosystems Engineering Page 8
HydroCAD® 8.00 s/n 001583 © 2006 HydroCAD Software Solutions LLC

Subcatchment PROJ2:

Runoff = 62.04cfs @ 11.97 hrs, Volume= 2.548 af, Depth> 4.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type I 24-hr 100-YR Rainfall=15.22"

Area (ac) CN Description
8.140 40
6.140 Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (fift) (ft/sec) {cfs)

5.0 Direct Entry,
Subcatchment PROJ2:
Hydrograph

65—5

Type Il 24-hr 100-YR

55~; Rainfall=15.22"

50; Runoff Area=6.140 ac
R :Z Runoff Volume=2.546 af
£ Runoff Depth>4.97"
g Tc=5.0 min

25-§ CN=40

15:5

2 Ty i T, i i i i e e B e . —
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours}
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Subcatchment PROJ3:

Runoff = 7457 cfs @ 11.97 hrs, Volume= 3.060 af, Depth> 4.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type Il 24-hr 100-YR Rainfall=15.22"

Area{ac) CN Description
7.380 40
7.380 Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feef) (ftHfty  (ft/sec) {cfs)

5.0 Direct Entry,
Subcatchment PROJ3:
Hydrograph

8 74,57 cf:

;2 Type 1l 24-hr 100-YR

65 Rainfall=15.22"

80 Runoff Area=7.380 ac

55

50 Runoff Volume=3.060 af
g 4 Runoff Depth>4.97"
g Tc=5.0 min

30 CN=40

20

15

10

5 . ] 7 . 8 | 9 r .10 & M 12 13 14 15 18 47 18 189 20

Time (hours)
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Subcatchment PROJ4:

Runoff = 34.36cfs @ 11.97 hrs, Volume= 1.410 af, Depth> 4.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type 1l 24-hr 100-YR Rainfali=15.22"

Area(ac) CN Description

3.400 40
3.400 Pervicus Area
Te Length Slope Velocity Capacity Description
{(min})  (feet) {ftift) (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment PROJ4:
Hydrograph
) 36 34.36 cfs
2; Type Il 24-hr 100-YR
30 Rainfail=15.22"
i Runoff Area=3.400 ac
24 : Runoff Volume=1.410 af
& 2 111
2 2 Runoff Depth>4.97
3 .
2 Tc=5.0 min
149 | . . . CN=40
12
10
8
51
4
2
05 6 7 8 . 2 10 , 11 o I1l21 - 1J3‘ o ‘1l4‘ o .?l5' o .1IESI - ‘1I7. - .1I8. - '1'9l o .2lCl

Time (hours}
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Pond COMB1:
[40] Hint: Not Described (Outflow=Infiow)
Inflow Area = 73.690 ac, Infiow Depth > 4.78" for 100-YR event
Inflow =  469.55cfs @ 11.97 hrs, Volume= 29.344 af
Primary =  46955cfs@ 11.97 hrs, Volume= 29.344 af, Atien= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs

Pond COMBA1:
Hydrograph
] Inflow
500—: Primary
] inflow Area=73.690 ac
450
400
350
& 300
KA ]
_g 250
- ]
200
150
100-]
50
M & T T T T —T
5 6 7 8 ] 10 11 12 13 14 15 16 17 20

Time {(hours)
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Pond CONMB2:

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 63.710 ac, Inflow Depth > 4.27" for 100-YR event
Inflow = 47868 cfs @ 11.97 hrs, Volume= 22 665 af
Primary = 478.68cfs @ 11.97 hrs, Volume= 22.665 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, di= 0.03 hrs

Pond COMB2:
Hydrograph

B Inflow
Primary

5003 Inflow Area=63.710 ac
450
400—% .
ssoé
300-3

250

Flow (cis)

200
1504

1004

50-]

5 6 7 8 9 10 11 t2 13 i4 15 16 17 20
Time (hours)
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Pond POND ESTE:

Inflow Area = 9.540 ac, Inflow Depth > 4.97" for 100-YR event

Inflow = 96.40cfs @ 11.97 hrs, Volume= 3.955 af

Outflow = 4350 cfs @ 12.06 hrs, Volume= 3.903 af, Atten= 55%, Lag= 5.7 min
Primary = 43.50cfs @ 12.06 hrs, Volume= 3.903 af

Secondary = 0.00cfs@ 5.00hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, di= 0.03 hrs
Peak Elev=171.680' @ 12.06 hrs Surf.Area= 0.222 ac Storage= 1.133 af

Plug-Flow detention time= 21.9 min calculated for 3.895 af (98% of infiow)
Center-of-Mass det. time= 16.8 min ( 819.9 - 803.1)

Volume invert  Avail.Storage  Storage Description
#1 164.90' 1.809 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feetl)
164.90 0.116 0.000 0.000
174.74 0.272 1.909 1.909
Device Routing Invert Qutlet Devices
#1  Primary 164.90' 48.0" x 65.6' long Culvert RCP, sq.cut end projecting, Ke= 0.500
Outlet Invert= 164.24' S=0.0101"" Cc=0.900 n=0.015
#2  Device 1 164.80' 1.50' W x 1.50' H Vert. Orifice/Grate C= 0.600
#3  Device 1 170.83' 2.00" x 2.00" Horiz. Orifice/Grate Limited fo weir flow C= 0.600

#4  Secondary 173.74' 20.0" long x 1.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=42.92 cfs @ 12.06 hrs HW=171.57" (Free Discharge)
T 1=Culvert (Passes 42.92 cfs of 130.77 cfs potential flow)
2=0rifice/Grate (Orifice Controls 26.34 cfs @ 11.71 fps)
3=0rifice/Grate (Orifice Controis 16.58 cfs @ 4.14 fps)

Secondary OQutFlow Max=0.00 cfs @ 5.00 hrs HW=164.80" (Free Discharge)
T _4=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
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Pond POND ESTE:
Hydrograph

B Inflow
96,40 cls Outfiow

Inflow Area=9.540 ac | |E5,,
100 Peak Elev=171.60"
% | i ~ Storage=1.133 af

-
4350 cfs

Flow (cfs)
(4]
L))

5 6 7 8 g 10 1M 42 13 14 15 16 17 18 19 20
Time (hours)



MITI SIERRA Type Il 24-hr 100-YR Rainfall=15.22"

Prepared by Menar Hydrosystems Engineering Page 15
HydroCAD® 8.00 s/n 0015683 © 2006 HydroCAD Software Solutions LLC

Pond POND QOESTE:

Inflow Area = 29.680 ac, Inflow Depth > 4.97" for 100-YR event

Inflow = 29891 cfs @ 11.97 hrs, Volume= 12.305 af

Outflow = 138.02cfs @ 12.06 hrs, Volume= 11.909 af, Atten= 54%, Lag= 5.6 min
Primary = 138.02 cfs @ 12.06 hrs, Volume= 11.909 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Peak Elev=231.70' @ 12.06 hrs Surf.Area= 0.571 ac Storage= 4.094 af

Plug-Flow detention time= 44.0 min calculated for 11.909 af (97% of inflow)
Center-of-Mass det. time= 31.9 min { 835.0 - 803.1 )

Volume invert  Avail.Storage Storage Description

#1 223.45' 5.700 af Custom Stage Data (Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) {acres) {acre-feet) (acre-feet)

223.45 0.325 0.000 0.000

234.93 0.668 5.700 5.700
Device Routing invert Quitlet Devices

#1  Primary 223.45' 48.0" x 167.0' long Culvert X 2.00

RCP, sq.cut end projecting, Ke= 0.500
Outlet invert= 221.78' S=0.0100"/" Cc=0.900 n=0.015
#2  Device 1 223.45' 2.00' W x 2.00' H Vert. Orifice/Grate C= 0.600
#3  Device 1 230.30' 4.00' x 4.00" Horiz. Orifice/Grate Limited to weir flow C= 0.600
#4  Secondary 234.00" 20.0'long x 1.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (Englishy 2.69 2.72 2,75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary QutFlow Max=134.36 cfs @ 12.06 hrs HW=231.66" (Free Discharge)
1=Culvert (Fasses 134.36 cfs of 301.49 cfs potential flow)
2=0rifice/Grate (Orifice Controls 51.66 cfs @ 12.92 fps)
3=0rifice/Grate (Weir Controls 82.69 cfs @ 3.81 fps)

econdary OutFlow Max=0.00 cfs @ 5.00 hrs HW=223.45" (Free Discharge)
T —4=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
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Pond POND OESTE:
Hydrograph

B Inflow
Qutflow

Inflow Area=29.680 ac | |S&m
320 Peak Elev=231.70'

300
280 ' Storage=4.094 af
260
240
220

200
180 (13607 crs
13B.02 cfs

255.91cfs

160
140
120
100

Flow {cfs}

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time {hours)



CONDICION DE MITIGACION (2-ANOS): MITI SIERRA 2.HCP



Ré‘é"gh A Drainage Diagram for MITI SIERRA2
Prepared by Menar Hydrosystems Engineering
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MITI SIERRA2
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Area Listing (all nodes)

Area {acres) CN Description (subcats)

54170 684  (EXT2)
23.900 72  (EXT1)
3400 88  (PROJ4)

55930 89  (PRO1N,PRO1S,PROJ2,PROJ3)

137.400
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Time span=5.00-20.00 hrs, di=0.03 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXT1: Runoff Area=23.900 ac  Runoff Depth>1.79"
Te=5.0 min CN=72 Runoff=86.66 cfs 3.568 af

Subcatchment EXT2: Runoff Area=54.170 ac  Runoff Depth>1.24"
Tc=5.0min CN=64 Runoff=135.97 cfs 5.606 af

Subcatchment PRO1N: Runoff Area=22.300 ac Runoff Depth>3.26"
Te=5.0 min CN=89 Runoff=134.44 cfs 6.052 af

Subcatchment PRO18S: Runoff Area=20.110 ac Runoff Depth>3.28"
Te=5.0 min CN=89 Runoff=121.24 cfs 5.458 af

Subcatchment PROJ2: Runoff Area=6.140 ac Runoff Depth>3.28"
Tc=5.0 min CN=89 Runoff=37.02 cfs 1.666 af

Subcatchment PROJ3: Runoff Area=7.380 ac Runoff Depth>3.28"
Te=5.0min CN=89 Runoff=44.49 cfs 2.003 af

Subcatchment PROJ4: Runoff Area=3.400 ac Runoff Depth>3.18"
Te=5.0 min CN=88 Runoff=20.07 c¢fs 0.895 af

Pond CONMB1: Inflow=245.32 cfs 16.851 af
Primary=245.32 cfs 16.851 af

Pond COMB2: Inflow=155.52 cfs 8.136 af
Primary=155.52 cfs 8.136 af

Pond POND ESTE: Peak Elev=169.71' Sforage=0.742 af Inflow=57.08 cfs 2.562 af
Primary=21.81 cfs 2.530 af Secondary=0.00 ¢fs 0.000 af Oufflow=21.81 cfs 2.530 af

Pond POND OESTE: Peak Elev=229.81" Storage=3.156 af Inflow=178.93 cfs 8.055 af
Primary=44.51 cfs 7.824 af Secondary=0.00 cfs 0.000 af Outflow=44.51 cfs 7.824 af

Total Runoff Area = 137.400 ac Runoff Volume = 25.250 af Average Runoff Depth = 2.21"
100.00% Pervious Area = 137.400 ac  0.00% Impervicus Area = 0.000 ac



MITI SIERRAZ2
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Type Il 24-hr 2-YR Rainfalf=4.69"
Page 4

Subcatchment EXT1:

Runoff = 86.66 cfs @ 11.96 hrs, Volume= 3.568 af, Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-YR Rainfall=4.69"

Area(ac) CN Description
23.900 72
23.900

Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feed) (ft/ft)  (fi/sec) (cfs)
5.0 Direct Entry,

Subcatchment EXT1:
Hydrograph

Flow (cfs)

s

80
85
80
75
70
65
&0
565
50
45
40
35
30
25
20
15
10

86.66 cfs

Type Il 24-hr 2-YR
Rainfall=4.69"

Runoff Area=23.900 ac
Runoff Volume=3.568 af
Runoff Depth>1.79"
Tc=5.0 min

CN=72

=TT L B S S N S B B B B B B S s |

e
11 12 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment EXT2:

Runoff = 135.97 cfs @ 11.97 hrs, Volume= 5.606 af, Depth> 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type |l 24-hr 2-YR Rainfall=4.69"

Area (ac) CN Description
54,170 64
54 170 Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feef) (ft/fty  (ft/sec) (cfs)

5.0 Direct Entry,
Subcatchment EXT2:
Hydrograph
150 S
1403
1303 Type Il 24-hr 2-YR
120 Rainfall=4.69"
13 Runoff Area=54.170 ac
e Runoff Volume=5.606 af
CReE Runoff Depth>1.24"
g o Tec=5.0 min
60—;
50
407
104

Zitid, i ke T LA i A L . B S B B T T T T — T y T
5 6 7 8 9 0 11 1|2 13 14 15 16 17 18 19 20
Time (hours)
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Subcatchment PRO1N:

Runoff = 13444 cfs @ 11.96 hrs, Volume= 6.052 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type |l 24-hr 2-YR Rainfall=4.69"

Area (ac) CN Description
22.300 89
22.300 Pervious Area

Tc Length Slope Velocity Capacity Description
(miny  (feetl) (ftrft)  (fi/sec) (cfs)

50 Direct Entry,
Subcatchment PRO1N:
Hydrograph
150—§
1403
1303 Type Il 24-hr 2-YR
120—; Rainfall=4.69"
:;Z Runoff Area=22.300 ac
0] Runoff Volume=6.052 af
% w; Runoff Depth>3.26"
§ Tc=5.0 min
| CN=89

it i S = — . T T LIt Jat e T T T L n ey ot romter :
5 [ 7 8 9 10 il 12 13 14 15 i6 17 i8 1l9 20
Time (hours)
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Subcatchment PRO1S:

Runoff = 121.24 cfs @ 11.96 hrs, Volume= 5.458 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, di= 0.03 hrs
Type Il 24-hr 2-YR Rainfall=4.69"

Area (ac) CN Description
20.110 85
20.110 Pervious Area

Tc Length Slope Velocity Capacity Description
{min}  {feet) (fi/fty (ft/sec) {cfs)

5.0 Direct Entry,
Subcatchment PRO1S:
Hydrograph

120-; Type ll 24-hr 2-YR
“”‘é Rainfall=4.69"
e Runoff Area=20.110 ac
ol Runoff Volume=5.458 af
I Runoff Depth>3.26"
LR Tc=5.0 min
50~§ CN=89

g . LANLENE B I T B Bl R A Mt bk y T T ™ T T T
5 B 7 8 g 10 i1 12 13 14 15 15 17 18 19 20
Time (hours)
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Type Il 24-hr 2-YR Rainfall=4.69"

Page 8

Runoff

Subcatchment PROJ2:

= 37.02cfs@ 11.96 hrs, Volume= 1.666 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-YR Rainfall=4.69"

Area (ac) CN Description

6.140 89

Te Length
{min)

6.140 Pervious Area

{feet) (ft/fty  (ftisec)

Slope Velocity Capacity Description

{cfs)

5.0

4G
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10

Fiow (cfs)

[=J I o]

Direct Entry,

Subcatchment PROJ2:

Hydrograph

37.0%cls

Type [l 24-hr 2-YR
Rainfall=4.69"

Runoff Area=6.140 ac
Runoff Volume=1.666 af
Runoff Depth>3.26"
Te=5.0 min

CN=89

12 1 14 15 16 17 18 19 20
Time (hours)
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Subcatchment PROJ3:

Runoff = 4449 cfs @ 11.96 hrs, Volume= 2.003 af, Depth> 3.26"

Runoff by SCS TR-20 method, UH=8CS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-YR Rainfall=4.69"

Area (ac) CN Description
7.380 89
7.380 Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (fesl) {fi/ft)  (ft/sec) (cfs)

5.0 Direct Enfry,
Subcatchment PROJ3:
Hydrograph

s
46 44,49 cis

" Type ll_ 24-hr 2-YR
o Rainfall=4.69"
- Runoff Area=7.380 ac
> ] Runoff Volume=2.003 af

8 | Runoff Depth>3.26"
g2 ‘ Tc=5.0 min

20

18 : CN=89
16

12

10

8

6

4

2 & &

0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours}
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Subcatchment PROJ4:

Runoff = 20.07cfs @ 11.96 hrs, Volume= 0.895 af, Depth> 3.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2-YR Rainfall=4.69"

Area (ac) CN Description
3.400 88
3.400 Pervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feet) (fifft)  {ft/sec) {cfs)

5.0 Direct Entry,
Subcatchment PROJ4:
Hydrograph
22
21 20.07 efs
2 Type II.24-h_r 2-YR
1 Rainfall=4.69"
16 Runoff Area=3.400 ac
i | Runoff_ Volumeﬁo.’895 af
g 12 Runoff Depth>3.16"
g Tc=5.0 min
et .
8 CN=88
:
5
4
3
2
1
05 6 7 8 9 - '1‘0' o l1l1' - ?21 o ‘113‘ - ‘1I4‘ o .115. - .1I6' o .117‘ - ‘1IBI o '1‘9 20

Time {hours}
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Pond COMBA1:
[40] Hint: Not Described (Outflow=Inflow)
Inflow Area = 73.690 ac, Inflow Depth > 2.74" for 2-YR event
Inflow = 24532 cfs @ 11.96 hrs, Volume= 16.851 af
Primary =  24532cfs @ 11.96 hrs, Volume= 16.851 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs

Pond COMB1:
Hydrograph

B Inflow
Primary

250- I Inflow Area=73.690 ac

240
220
200
180
160
1404

Flow {(cfs)

1207
1003

803

Time {hours)
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Pond COMB2:

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 63.710 ac, Inflow Depth > 1.53" for 2-YR event
Inflow = 185.52cfs @ 11.97 hrs, Volume= 8.136 af
Primary = 155.52 ¢fs @ 11.97 hrs, Volume= 8.136 af, Aften=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs

Pond CONIB2:

Hydrograph
. S & Inflow
170 155,52 cls B Primary
160 Inflow Area=63.710 ac
150
140
130
120
110
B 100
< g0
_g 80
Eh
70
&0
50
40
30
20
10 e > ¥ o ’
(IR e Z e e e T
5 = T 8 9 10 11 12 13 14 15 6 17 %8 19 20

Time (hours)
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Pond POND ESTE:

Inflow Area = 9.540 ac, Inflow Depth > 3.22" for 2-YR event
Inflow = 57.08cfs @ 11.96 hrs, Volume= 2.562 af
Qutflow = 21.81cfs @ 12.06 hrs, Volume= 2.530 af, Atten=62%, Lag= 6.3 min
Primary = 21.81cfs @ 12.06 hrs, Volume= 2.530 af
Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Peak Elev= 169.71' @ 12.06 hrs Surf.Area= 0.192 ac Storage= 0.742 af

Plug-Flow detention time= 23.6 min calculated for 2.525 af (99% of inflow)
Center-of-Mass det. time= 18.3 min ( 776.9 - 758.6 )

Volume Invert  Avail.Storage  Storage Description
#1 164.90' 1.809 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) {acre-feet) (acre-feet)
164.90 0.116 0.000 0.000
174.74 0.272 1.909 1.909
Device Routing Invert Qutlet Devices
#1  Primary 164.90' 48.0" x 65.6' long Culvert RCP, sq.cut end projecting, Ke= 0.500
Outlet Invert= 164.24' S=0.0101"" Cc=0.900 n=0.015
#2  Device 1 164.90' 1.50' W x 1.50' H Vert. Orifice/Grate C= 0.600
#3 Device 1 170.83' 2.00' x 2.00' Horiz. Orifice/Grate Limited to weir flow C= 0.600

#4  Secondary 173.74'" 20.0"long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2,75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=21.76 cfs @ 12.06 hrs HW=169.69' (Free Discharge)
1=Culvert (Passes 21.76 cfs of 95.96 cfs potential flow)
2=0Orifice/Grate (Crifice Controls 21.76 cfs @ 9.67 fps)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=164.90' (Free Discharge)
T _4=Broad-Crested Rectangular Weir ( Confrols 0.00 cfs)
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Pond POND OESTE:

Inflow Area = 29.680 ac, Inflow Depth > 3.26" for 2-YR event
Inflow = 17893 cfs @ 11.96 hrs, Volume= 8.055 af
Oufflow = 4451 cfs @ 12.08 hrs, Volume= 7.824 af, Atten=75%, Lag= 8.0 min
Primary = 4451 cfs @ 12.09 hrs, Volume= 7.824 aof
Secondary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.03 hrs
Peak Elev=229.81" @ 12.09 hrs Surf.Area= 0.515 ac Storage= 3.156 af

Plug-Flow detention time= 51.9 min calculated for 7.808 af (97% of inflow)
Center-of-Mass det. time= 40.2 min ( 797.8 - 757.6)

Volume Invert  Avail. Sforage Storage Description
#1 223.45 5.700 af Custom Stage Data {Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) {acre-feet) {acre-feet)
223.45 0.325 0.000 0.000
234.93 0.668 5.700 5.700
Device Routing Invert Outlet Devices
#1  Primary 223.45" 48.0" x167.0" long Cuivert X 2,00

RCP, sqg.cut end projecting, Ke= 0.500
Outlet Invert= 221.78' S=0.0100"" Cc=0.900 n=0.015
#2 Device 1 223.45" 2.00' W x 2.00' H Vert. Orifice/Grate C= 0.600
#3  Device 1 230.30° 4.00'x 4.00' Horiz. Orifice/Grate Limited to weir flow C= 0.600
#4  Secondary 234.00' 20.0'long x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OQutFlow Max=44.45 cfs @ 12.09 hrs HW=229.79' (Free Discharge)
1=Culvert (Passes 44.45 cfs of 250.58 cfs potential flow)
2=0Orifice/Grate (Orifice Controls 44.45 cfs @ 11.11 fps)
3=Orifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=223.45' (Free Discharge)
=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
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Pond POND OESTE:
Hydrograph
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