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Froyecto de Urbanizacién del sector 5L -1 en Valdevagueros Tarifa
{Cadiz)

ANEXO: ESTUDIO HIDROLOGICO-HIDRAULICO DEL
ARROYO FATES

1.- METODO HIDROMETEREOLOGICO DE ESTIMACION DE AVENIDAS.

La finalidad de este estudio es la determinacidn del caudal de avenida, en la seccion mas
desfavorable, del punto vertiente de la cuenca del armoyo del ro Fates, que se ubica proximo al
limite oeste del sector, en los distintos periodos de retomo considerados. Para ello se estudiaran las
caracteristicas fisicas de la coenca vertiente v las intensidades de lluvia esperada.

Los métodos hidrometeorologicos utilizan modelos hidroldgicos para simular el proceso de
lluvia-escorrentia. Estos modelos pueden ser conceptuales, de balance continuo de humedad con
pardmetros agregados o distribuidos, o bien de simulacién de suceso en los que sblo se considera
la parte de precipitacién que provoca escorrentia superficial ¥ que estin basados habitualmente en
el hidrograma unitario o en el método racional.

La organizacién que se va a SCEUIr es:

- Obtencién de datos pluviométricos (Intensidades miximas de lluvia) mediante el
método de las Isolincas.

- Coudal méximo en una cuencs unitaria mediante el Método Racional,
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Proyecto de Urbanizacién del sector S L -1 en Valdevagueros, Tarifa
(Cadiz)

CILIGENCIA.- El presente Plan e, - h.:l.'liﬂﬂ -lrml‘n!-.l-u
delinitivamente por gl Excmo. Wu:mum i Thrila en seson
colebrpda din..-...z-g.. -

EL SECKHETARIO DEL AYUN TAMIENTO

11- DATOS CLIMATICOS.

e,
Metodol N %
Para la obtencién de la in iof esperada para los distintos periodos de

retorno se utilizard el método de las Isolineas, cuyos resultados serin analizados hasta obtener un
caudal para un periodo de retorno con una duracién del aguacero determinada.

El proceso de anilisis puede llevarse a cabo para duraciones distintas de la diana en el caso
de disponer de registros pluviogrificos gque permitan obtener las correspondientes series de
maximos aniales.

Se denominan curvas de intensidad-duracion aquellas que resultan de unir los puntos
representatives de la intensidad media en intervalos de diferente duracidn, para un mismo periodo
de retorno. Evidentemente son curvas que decrecen con la longitud del intervalo considerado,
puesto gue se trata de intensidades medias.

En la actual normativa: Instruccion 5.2.- IC de Drenaje Superficial de Carreteras (MOPL,
1990} en su capimlo 2 se propone una nueva familia de curvas de intensidad-duracion, basadas en
un trabajo de J.R. Témez (1987) que permite considerar explicitamente la situacién geogrifica
objeto de estudio.

Esta publicacién propone la caracterizacion de la ley intensidad-duracion mediante el
pardametro (11/1d), cociente entre la intensidad horaria y la disria, que ha sido regionalizado a nivel
nacional segin se muecstra en la Figura sigmente:

Anexo Estudio Hidrologico-Hidraulico del Arroyo Fates 4
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Proyecto de Urbanizacién del sector SL-I en Valdevaquercs, Tarifa
(C&diz)

EAN SANTABRIED

Para la zona en estudio se adopta un valor de 11/1d = 7.5.

La expresion analitica propuesta uhmmmﬁﬂ.‘m a la siguiente
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It (mm/h): intensidad media correspondiente al intervalo de duracion deseado

Id (mm/'h): intensidad media diaria de precipitacitn, correspondiente al periodo de retorno
considerado. Es igual a Pd/24.

Pd (mm): precipitacién total diaria correspondiente a dicho periodo de retomo.

11/1d: cociente entre la intensidad horaria v la diaria, independiente del periodo de reforno
y que puede obtenerse, para el territorio nacional, de la figura antenor.

t (h): Duracién de la lluvia asociada al periodo de retorno considerado.

Anexo Estudio Hidrolégico-Hidraulico del Arroye Fates 5



Proyecto de Urbanizacién del sector SL-1 en Valdevaguercs Tarifa

(Cadiz)
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ELSECH

Para la obtencion de 1a Tluvia areal se empleari el de las [solineas.

S¢ realiza la estimacidn de cuantiles para periodos de retorno mediante el uso de

la aplicacién MAXPLU, del Ministerio de Fomento; para ¢l andlisis. d¢ miximas lluvias diarias en
s e
la Espafia Peninsular: X AR 4

La aplicacién MAXPLU dispone de las siguientes posibilidades generales para el andlisis
de méximas lluvias diarias en la Espafia peninsular:

- Obtencion del valor medio de la méxima precipitacion diana anval P y del Coeficiente de
Variacion Cy

- Estimacién de la precipitacion diana mixima comrespondiente a diferentes periodos de
retorno, partiendo del valor de su media y su coeficiente de variacion, asumiendo una distribucién
SQRT-ET max.

Para ambas posibilidades se parte de coordenadas geogrificas o coordenadas UTM
referidas a los husos 29, 30 0 31.

Asi con el mencionado programa se obtiene ¢l valor medio de la maxima precipitacion
diaria anual Pt (mm/dia) v el Coeficiente de variacién Cv en funcién de la situacion geografica

considerada.

Se han usado las coordenadas U.T.M. referidas al Huso 30 de un punto central del drea
ocupada por las cuencas,

Anexo Estudio Hidroldgico-Hidraulico del Arvayo Fates fi
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Proyecto de Urbanizacién del sector S.L -1 en Valdevaqueros, Tarifa
(Cadiz)

Coordenadas ir

LT {amos)

= ' 4 | 74
X= 250550 (mm/d) 74 74 74 4 74 T4

= 1997219 Cv 0,4 0.4 0.4 0.4 0.4 0,4 0.4

Pd
Z=140 | 92 111 136 156 177 200 231
{mm/d) |
Dete la d La

Previamente a todo lo indicado en apartados anteriores es preciso determinar la duracidn
(D)) de la tormenta a considerar.

La duracién de la lluvia debe obtenerse de un andlisis estadistico de las tormentas de la
zona y reflejar un valor caracteristico de un aguacero completo que viene condicionado por el
clima de la zona y no por el tamafio de la cuenca objeto de estudio. Sin embargo, puesto que no se
tienen datos especificos de duraciém de chubascos, es recomendable el empleo de tormentas con
duracidn igual al tiempo de concentracion (Tc) de la cuenca.

Respecto a este tiempo de concentracidn cabe destacar que se deberd tener en cuenta los
tiempos de recorrido del caudal correspondientes a la longitud hasta la salida del arroyo por el
:Ih'nnu inferior del sector.

DILIGENCLA - E prescnte Plam. aoveesine- i wiidis sy
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Proyecto de Urbanizacién del sector S.L -1 en Valdevagueros, Tarifa

(Cadiz)
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En un aguacero ideal, de duraciém indefinida, con intensidad de lluvia neta E constante, el
caudal  en el punto de desagiie de la cuenca, que al principio sélo acusard presencia de agua
caida en sus proximidades, ird creciendo hasta alcanzar una situacidn de equilibrio. En este
momento, la intensidad de salida de apua se igualari con la de entrada en la cuenca y por tanto:

Q=ExA

Siendo A la superficic total de Ia cuenca, estabilizindose el caudal a partir de entonces.

La intensidad de la Tluvia neta E serd igual a la Nuvia total 1, si el terreno es totalmente
impermeable. En los casos reales:

Siendo C el coeficiente de escomentia.
El caudal miximo serd ¢l de equilibrio y valdra por tanto:

Q=ExA=CxlIxA

Siendo las unidades empleadas:
Q: m3/s
I: mm/h
Anexo Estudio Hidroldgico-Hidrdulice del Arroye Fates B
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Proyeclo de lrbanizacién del secter S.L -1 en Valdevagqueros, Tarifa

(Cadiz)
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La ccuacidn adopta la expresion clisica sdo racional

1‘___»:'_-_-.-*: el efecto de las puntas de

precipitacidn.

Suponiendo un aguacero de duracion indefinida, seria suficiente un determinado tiempo Te
para alcanzar un maximo igual al caudal de equilibrio. Este tiempo Te o tiempo de concentracién,
e define en ¢l método racional como el transcurrido desde ¢l final del aguacero hasta el final de

su hidrograma superficial.

De este modo, el méximo caudal originado por un aguacero estard constituido por agua
precipitada exclusivamente dentro de un mismo intervalo de duracién Te. 51 la lluvia neta (Cx I)
¢n este lapso tiene lugar con intensidad constante, el caudal punta se podré caleular por la formula
racional ya mencionada.

Entre todos los lapsos del aguacero de duracién Te, el suministrador del candal punta serd
aquél que proporcione la maxima lluvia neta (C x I). Se suele admitir que coincide con ¢l maximo
valor de | ¥ por tanto, ¢l cilculo de candales punta en el método racional se reduce al de los
valores extremos de la intensidad media (I) de precipitacion en los intervalos de duracion Tc y al
valor del coeficiente de escorrentia (C) que cabe csperar en esos mismos intervalos.

Para la aplicacién del método racional en subcuencas se deben evitar los siguientes ermores:
- Calcular los caudales individualmente para cada subcuenca y sumarlos aguas abajo. Esto

no seria correcto, puesto que el tiempo de concentracidn de cada subcuenca no es el mismo y

Anexo Estudio Hidrologico-Hidrdulico del Arroyo Fates g
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Proyecto de Urbanizacién del sector S.L -1 en Valdevagueros, Tarifa
(Cadiz)

tampoco igual al tiempo de concentracidn de la cuenca completa, lo que implicaria que los
caudales de cada subcuenca estarfan calculados con una lluvia diferente, es decir que:

N L
O=l, Y Cxd vy I wC x4
=] =l

Donde ITeg es la intensidad correspondiente al tiempo de concentracidn global o de toda la
cuenca e ITci es la intensidad correspondiente al tiempo de concentracion de la subcuenca i

- Eleccion inadecuada del tiempo de concentracidn para cada punto de cileulo, que debe
ser el valor méximo entre todos los posibles caminos de escomrentia. Este emror tiende a
sobrevalorar los candales, ya que se suclen tomar tiempos de escorrentia inferiores a los reales.

DILIGENCLA. - El prepente Plan.. «ha sido aprobado
deiinlivamente por el Excnm. Ayuniarmie i I-|| Tariin em sesidn

cebebrada w1 din... II 5 mn 1 11
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afexpresién amterior no es real v en la

Form n uesta.

rav.d
El fendmeno se hace en estas me-mis complejo y resulta dificil obtener

directamente de su anlisis una fdrmula que dé los méximos de caudal.

Sin embargo, esta influencia de la variacion de la lluvia neta dentro de la duracion de sus
tiempo de concentracién sc pucde reflejar globalmente refinendo los caudales punta de estos casos
&l homélogo en la hipotesis de intensidad de [luvia neta constante. Si se denomina K al cociente
entre ambos, resulta la ley:

0=V

Anexo Estudio Hidroldgico-Hidraulice del Arroyo Fares I




Proyecto de Urbanizacién del sector S.L-1 en Valdevagueres Tarifa

(Cadiz)

P IGENCIA - Fl presenir THan s b Shdo aprobado
Enlaqua: l-II illu-ul.l.--..: I8 i »_! g m‘m E“‘? | Al oo sERion
Q) (m3/s): caudal punta
| (mm/h): méaxima intensidad media en el interv i6n Te '
A (km2): superficie de la cuenca -~ =
C : coeficiente de escorrentia del intervalo dmﬂi': _ “:Wﬂ.

K : coeficiente de uniformidad | 'ni

El coeficiente de uniformidad K varia de unos cpi
una cuenca concreta depende fundamentalmente del valor de su tiempo de concentracion, y de
forma tan prevalente que a efectos pricticos puede despreciarse la influencia de las restantes
variables, como la torrencialidad del clima, ctc

otros, pero su valor medio en

Todos los condicionantes enumeredos anteriormente se hacen mas patentes cuando los
fendmenos meteoroldgicos se reproducen sobre grandes extensiones de terreno. Asi pues existen
unos limites de aplicacion que si se superan deberin ser comregidos mediante la aplicacion del
factor de correccidn K.

En la versitén del método racional de la Direccidn General de Camreteras se recomienda el
uso del coeficiente de homogeneidad K siempre que se supere una extension de Ikm2.

Para su estimacion, en valores medios, se propone la siguiente expresién obtenida por
Témez (1996) realizando un andlisis a una quincena de cuencas espafiolas cuya extension se
encontraba entre los 38 Km2 y los 3300 Km2:

R

' 14

Atendiendo a lo anterior se aplicari este coeficiente si la superficie de la coenca en estudio
supera la extension de 1 Km2.

Anexo Estudio Hidroldgico-Hidréulico del Arroyo Fates 11
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Proyecto de Urbanizacién del sector S.L—1 en Valdevagueros, Tarifa
(Cadiz)

La intensidad | se refiere a un valor medio a lo largo del intervalo pésimo de duracion igual
al tiempo de concentracidn de la cuenca.

En cuencas en las que todo ¢l recorrido de la escorrentia se produce por cauces naturales el
tiempo de concentracion coincide con el de escorrentia (Te), este tiempo, también llamado tiempo
de entrada, es el tiempo que tarda una gota de agua caida en un punto de la cuenca en llegar al
medio receptor o seccidn de proyecto,

El tiempo de concentracién puede ser caleulado segin la siguiente expresion:

(1]
L
Tr ='}.{‘7|- ) - I.I!I.II.I.II‘L\
TRT g r _-1 I"‘""""" lam.- . i ooy il (N

Siendo: e ._..I Hﬁ waen. 2012..

Te (h); tiempo de concentracion
L (Km): la longitud del cauce principal
J (m/m): pendiente media del cauce principal

F
#
#

Aplicando la formulacidn anterior se n:lhtime_:,,- 4

Longitud

superficie Cauce Desnivel Pendicmie

Ppal.
Arroyo

3346 km2 | 3919km 522 m 0,133 m/m 1,085 1,24 h
FATES

Anexo Estudio Hidrologico-Hidraulico del Arroyo Fates I2
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Proyecto de Urbanizacion del sector SL -1 en Valdevagueros, Tarifa
(Cadiz)

ente de escorrentia

El coeficiente de escorrentia C define la proporeitn de la intensidad de luvia | que genera
escorrentia superficial y obviamente esté relacionado con el concepto de lluvia neta expuesto en
apartados anteriores. El método racional aqui expuesto, obtiene la expresion C basindose en la
formulacién de la Soil Conservation Service, funcidn del pardmetro Po o umbral de escorrentia,
comegido por un coeficiente commector que tiene en cuenta la vanacion regional de la humedad del
suelo al comienzo de aguaceros significativos, “MOPU (1990)".

EJ coeficiente instantinco de escofFRAAE 2 ¥R JRaie dalo hasta ol cusl hsscqiaitado
P y se ha provocado una cscorrentia Emmlf ' e Tarifa en seside
cidebrada ol dia. #ﬁﬂ.l IHTI

EL SEELET 3 DL AYUMNTAMIENTO
2 (e
IE.E ~
") (5
fo [ﬂ

El coeficiente instantineo de escorrentia C va crocies
. . b A Y
valor medio serd mayor que el correspondiente a su origen v

o largo de un aguacero y su
que el del final. El intervalo

objeto de estudio es aquel que proporciona mayor escorrentia y se admite que corresponde a la
duracién igual al tiempo de concentracion y que contiene el méximo del hietograma.

Se ha comprobado en distintas estaciones pluviométricas espafiolas que en valores medios
puede admitirse una ley lineal del tipo:

Pmax=bx Pd
En dondec ¢l parimetro b, que refleja la posicién relativa del intervalo de mixima
intensidad dentro del pluviograma diario, puede admitirse que toma un valor de 0,5, con Jo que

quedaria fijado el valor del coeficiente de escorrentia a utilizar, en funcién exclusivamente de la

Tlevia diana Pd.

Anexo Estudio Hidroldgico-Hidrdwlico del Arrovo Faies I3
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Proyecto de Urbanizacién del sector S L —1 en Valdevaqueros, Tarifs

(Cédiz)

Esta formulacién debe ser corregida en el caso de aguaceros de pequeiia magnitud, puesto
gue en eslos casos no se cumple sistematicamente la hipdtesis basica: ¢l méximo caudal no estd
asociado al intervalo de méxima fntensidad y duracién Te, ya que dicha precipitacion quedara
ahsorbida integramente por el terreno al ser menor que el umbral de escorrentia.

En estos casos, el intervalo generador de]l miximo caudal, y con €l, € punto intermedio
indicativo del coeficiente de escorrentia, se desplazan en ¢l tiempo hacia la zona final del
mm,mwdnmﬂiﬁu&mmﬁsfmmhlﬁdclahmdud del suelo que las
correspondientes al intervalo de méaxima intensidad.

Este problema se resuelve modificando la ley anteror, en el entorno de los peguefios
valores, haciéndola despegar del eje C=0 para Pd=F0, para tender pﬂ-stuim:nmta a confundirse

con la curva va, finglmente la  siguientc denitiva,
]]11]]111.1 mm prrsesiiie |'|n|| o dido aprobada
suficicntemente ﬂ]"l.l-S‘tId-!u detinitivainenis por el LH'I.II'I-I.LLMII-QI]'I.L nio |J-|. Tarifn i setidn

culebrada «l dia.. I._g_ m

[ P }‘{ P *-.1;21. TARID DEL AYUNTAMIENTO
—_— =
') B — N

= r 23 -
[—4-”]
£

.‘._._.! _,..J"" 1::-.
Usando las expresiones anteriores ¥ mﬂmmh{‘
encuentra repartida la superficie de la cuenca se ::rfrmm los siguientes resultados:

los tipos v usos del suelo en los que se

- Tipo de Suelo considerado; Segim el Estudio Geotécnico realizado por Codexsa en
septiembre de 2005 se trata de suelos constituidos por arcnas arcillosasa (SC) de plasticidad media
sobre arcillas de plasticidad media-alta (CL-CH).

Esta descripcién se corresponde con un suelo Tipo B de textura Franco-arcillo-arenosa del
Diiagrama Triangular para la determinacitn de la textura del MOPU (1990).

Usos del suelo: El uso de la tierra preponderantemente es pradera, con una pendiente > del
39 con infiltracidn moderada.

Anexo Estudio Hidrologico-Hidraulico del Arrayo Fates 14
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Proyecto de Urbanizacin del sector 5L -1 en Valdevagqueros, Tarifa

T (afios) 5 10 25 50 100 200 S500
Pd (mm/d) o2 | 111 | 136 | 156 | 177 | 200 | 231
Umbral Ese. Corregido Po 23%1=23
Coeficiente de Escorrentia. | 0,360 | 0,425 | 0,497 | 0,545 | 0,588 | 0,629 | 0,675
PILIGENCIAG: Bl prescote Mam. e ol sdp aprobado
definitivamenls por el Exemo. Avuntamients de Tarfa en seckin
celebrods ol din.. . e T
Resultados

Segilin estas caracteristicas en valor del umbral de escorrentia Po que se propone el método
del MOPU s de 23. Este valor puede ser corregido por un factor regional que tiene en cuenta la
variaeion de la humedad del suelo, no obstante, y por recomendacion de la Agencia Andaluza del
Agua, dicho factor no serd tenido en cuenta, va gue no se aceptan umbrales de escorrentia

corregidos (Po) mayores de 235,

De esta forma los cocficientes de escorrentia para los distintos periodos de retorno son:

sepun ¢l método RACIONAL . !
h m Pd H F"- = ] Po h FHW i ﬂ E n
CLUEMCA Sl ’L:- . m B Zonal
() | (atos) | meic) | (mm) | (rmEE | gme) | () | 1na | gmesih) fmss)
5 92 | 5.833 25,735 | 0,350 | 11211
10 11| 4825 | 31 0,425 16,862
5 136 | BBAT % A7 N
H*E 3346 [ 60 158 | 6500 | 23 | 1 7 |12e2] 15 [ 0,545 | 1,085 | 28,760
00 T | 1975 40,512 | 0,588 O
200 | 200 | B339 55,845 | 0,620 [ a25T0_|
500 231 | .58 64,817 | 0,678 52,768

16,862 m3/s,

LA A A A A Al A A A Al R A R R X R R N Y N R R N N N Y N R N P Y P Y R YR YR IZITII Y

o

Anexo Estudio Hidrologico-Hidrdulico del Arroyo Fates

El Caudal de cdleulo considerado para un periodo de retorno de 10 afios ¢s por tanto de
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Proyecto de Urbanizacién del sector S.L-1 en Valdevaqueros, Tarifa
(Cadiz)}

1 . COMPROBACION HIDRAULICA DE LAS SECCIONES

Para la determinacién de la altura de la lémina de agua y llanura de inundacidn asi como
las lineas limite del Dominio Piblico Hidrdulico, se estudian las secciones transversales del
Arroyo Fates en el tramo afectado por ¢l sector. Para determinar ambas puntos se ha utilizado el
programa informético HEC-RAS 3.1.3.( Hydrologic Engineering Centers River Analysis System),
qunesmpud:mudduﬂmmrégimmpummwmmdimmﬁm

El modelo HEC-RAS ha sido desarrollado pars simular flujos tanto en canales
artificiales como naturales. El cileulo se¢ define unidimensional, al reducir la formulacién general
del movimiento (tridimensional) a un movimiento unidimensional, No obstante, HEC-RAS
también puede ser empleado para movimientos transitonios unidimensionales.

A continuacitn se adjuntan los resultados obtenidos al utilizar dicho modelo:

i @ ide :.I.|:'|r!I1!|II-|'.'|

DILIGENCIA - El presente Man... .
! o e Tarfa en seirm

d:l...l.."h.ul:‘..q. I
L,‘.-L,;hr"|_|.u.hi-\.1-l..j. ...'.::_1.-!1 &l KT TH'?

NTAMIENTO

FLSIEMERAIID DELALE

Anexo Estudio Hidrologico-Hidraulico del Arroya Fates 16
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pef.rep

MEC-RAS version 3,1,3 May 2005
u.s. Army Corp of Engineers
Hrdnﬂgguc Engineering Center
g second Street
pavis, california

W00 X0 OOKK ok MK

FREREEAEEAET TR R EAEE S AT R e Sl b ol ek R R

FROJECT DATA
Project Tigle: ARROVOPATES.OAORTNCIA B poesce Plapocccorer - BLD apeobado
Run Date and Time: BE}Q!HIU‘].H 105315 88amenis ’“‘%f*p':'iﬂi’ﬁ' ,?"“I. fenkn de Tarifs en sesiin

clebrada o] i

project in SI units

TR RN AR RAA SRR SRR S AR A AR ARG ARy

AEREAEAEAFF AR AT A S uD

FLAN DATA

Plan Title: Plan 02 gy
plan File : &:\MIGUE\PROYECTOS) INGENIERIAY :
FATESYDef.pD2 =\

Geometry Title: GEOMETRIA 07, 3.200 |
Geometry File : e:\mﬂEKFRD#ﬁ%S.'
HIDROLOGICO ARROYO FATES)Def.g03 W NEREAA Y

Flow Title @ FLUIO N ARYS
Flow File : t:}umauswnnvr_m N INGENIERIA\D433-1C-5 ESTUDIO
HIDROLOGICO ARROYD FATES\Def.fOL

Plan summary Information: 3

wumber of: Cross Sections = 29 multiple Openings = 1]
Culverts = 1] Inline Structures = o
Bridges - i} Lateral Structures = 0

computational Information

water surface calculation tolerance = 0.003
critical ::Eth calculation tolerance = 0.003
Maximum number of iterations = 20
Maximum difference tolerance = 0.1
Elow tolerance factor = 0.001

Computation Options
critical depth computed only where necessary
Conveyance_Calculation wethod: At breaks in n values only
Fritt1nﬂ_51u|i|e Method: average Conveyance
tomputational Flow Regime: mised Flow

EEEAAAEEE TR ARA S EEYT R RN R FhkdhdddEde Tt R EE AR AR E ST AR SRR RN o e o ol ol ol ol

FLOW DATA

Flow Title: FLUIO
Flow File : z:MGUEEPMEHESHIHEEVIIERIAW#33=IE-5- ESTUDIO HIDROLOGICO ARROYO

FATES\Def. 01
Pagina 1




l’l.l'llllllll-...llil‘lI'IIII-I'II‘.IIl.l...l.lll.l.lll‘l.l.l.ﬁ

pef.rep

Flow Data [-EI..I"sa
TTIL it el t 23 20 Fiiltt*#ti#*fi-tiiii**i*i-i*ili#*tf***tlil*i“i***it**ittk!ﬁ*l-i

li*iﬂ#tiiiill*ilttttiiiiiiititiii*iii‘iliil**iiﬁﬁﬂilfiit!!****‘**ttiiiiiiﬂlﬂi

* River reach RS - PF 1 PF 2
PF 3 PF 4 PFE 5 PF 6 PF 7 *

* FATES ARRDYD 528 " 11.211 16.862
22 .B62 28.76 35.231 42.57 52.768 ¥

&
FRREEEEEAERARE SR d Ak n*tt-iiit++ili*ii*iii**iitittitt**nnlttittit!tn**iiiitt
ttttiti!**ilittt*iiiiktttiit*i!iﬂllt*iitili*littiiti*iﬂit#iittittliiiiiiltti*

goundary Conditions
RdkkdEkhd s bk kbbb s ek R AR RET TS RN E FhEEAEEERE A AN AR R TR A A b i

FrErErEFEE AR E AR E e b
* River reach Profile W LpsTream

Doanstream -
tilt*ﬂifi1-iittiiintttntttttni#tiil**tt*ii**il-t-ttt**!tntwtttiitﬂtt*iwiltiitttt

kddbpha kbR AT e dE

¥ EATES ARROYD FF 1 . Ccritical
wormal s = 0.1332 *

# FATES ARROWO PF 2 L] critical
Mormal & = 0.1332 *

* FATES ARBOYD PF 3 = critical
Mormal 5 = 0.1332 * :

* FATES ARROYD PF 4 i Critical
wormal 5 = 0.1332 *

* FATES ARROYOD PF & ™ critical
Normal 5 = 0.1332 #

* FATES ARROYO PF & * critical
Normal § = 0.1332 * :

# FATES ARRDYD FF 7 L critical

15 . =

Fma
A - - e s SR SR LR b b L L b L
T2t etians s s i i SR b B L L)

DILIGENCIAL Bl presente P -
FEEEEEAARARRER AR R R AAAA SR TR R A AR HﬁE:m_tl“l*.Ft;’ﬁ*;;‘.;-}ﬂ;;-#iiiﬂ'}'#iil'iimmﬁ'iﬂi
- IR ENCHW A therity de Toeifn en seeidn

GEOMETRY DATA celebeadn ol ey 3-MAYO- 2012

Geometry Title: GEOMETRIA 07_03_2010 £l
Geometry File : e:\MIGUE\PROYECTOS\ING
ARROYD FATES\Def.g03

CROSS SECTION i</

RIVER: FATES l
REACH: ARROYD RS: S52B i
INPUT
pescripticn: 0+528.785 AN
ctation Elevation Data Aum= 21 T
5ta Elew Sta Elev Sta Elew sta Elew sta Elev

ﬁiﬂlIttti*:t**tl**tttt-t**i:'**1-ittiit*ttiﬂﬂi'iit*ff**"l-****ii***f****‘iii*li

_52.049 21.287 -50.212 21.313 -49.828 21,313 -41.765 21.368 -39.61 21.365

-33.318 21.41B -29.383 21.446 -23.38B 21.348 -19.176 71,358 -16.424 21.149
-.091 20.501 -.059 20.5 =13 20.5 -.044 20.5 0 20.513
1.621 20.992 3.108 21.046 3.457 21.04 3.924 21.041 4.118 21.039
4.569 21.037 B.817 21.02

Manning's n values num= 3
sta n val sta n val sta n val
P rmpp ey S S P PRI L L L L Lt b

-52.049 045 -29.393 045  3.457 .045

gank Sta: Left Right Lengths: Left channel Right coeff Contr.
Expan.
=29.393 3.457 18.77 1B.77 18.77 o | |
Pagina 2
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pef.rep TR ;
Blocked obstructions num= i s CT A E] present® an " L Tavifa e sesion
tal sStaR Elev bk e - '
dhErAd AR TR R RO O TANE gafithiiiva f : JH‘!' ’
90 135 14 clebradi o} dit g-fy MATE L

(N0

CROSS SECTION ouTPUT Profile #PF 2 :
-tiiiii!lkHt*tttiili*‘-***t**!i**lt**ll'*ill

e 2= 0 i

rEEEEARNTETEEREREAAEA A b At

* E.G. Elev (m) s 2142 ¢ Elemenfo /e dIA B % Channel *
Right og * S :
* vel Head (m) « 0,17 * *+ 0,045 *
D.045 *
# w.5, Elev (=) b 3125 * a 18.77 *
18.77 *
™ c;iisw.f, Cm) L i L 8.20 =*
. E.éi551upe (m/m) *0.025531 * « 820 *
].- [ ]
* qlTEa'i*[ui;"s} + 16.B6 * Flow (m3/s) * * 15,44 *
- TnﬁiEHdEh (™) +  26.51 * Top width (m) * * 21,15 *
. viizIntE1 (m/s) 1,80 * Avg. vel. (m/s) . * 1.8 *
* p?..izm opth (m) # 0,75 * Hydr. Depth (m) * * p.39 =
3 |
* u?ﬁ TD"I‘.-E* 1 (m3/s) * 105.5 * conv. (m3/s) * ® 96.6 *®
- LEnéth Etd. {m) ® 18.77 * wetted Per. (m) L * J21.24 %
. ﬂﬁﬁh ET (m) *  20.50 * Shear (N/m2) . * 06,67 *
. E'Iipl;i . +  1.04 * Stream Power (MN/m &) * « 182.01 *
. FE:.:EH Loss (m) 0.51 * cum volusme (1000 m3) * 0.14 *  5.76 *
UL
* -I:u&ﬂE L255 {m) = 0,00 * cum S& (1000 m2) - 0.86 * 16,90 *

tiil*ﬁliiitlllt*iiif*iiltt-ttiii*ﬂ1tt*ttiii*ii!F'*iitli**liiiiliiiill*#*ilii*ili
e Y LT Lt

warning: The ent#rg equation could not be balanced within the specified number
of iterations.

ﬁprn?mm used critical depth for the water surface and continued on with
the calculations. 3
warning: The cross-section end points had to be extended vertically for the
computed water surface.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and prévious cross .

cection. 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 below critical depth.

This indicates that there
ollirt is not a valid subcritical answer. The program defaulted to critical
epth.

CROSS SECTION OUTPUT Profile #PF 7

*i.itttf**ﬂitiii*lltli*!l.*'-**‘i**tt!*!‘-ttt****il‘***tt***t***‘--'*********'**
E 22 s S d R kL

# E.G. Elew (m} * 21,82 * Element * Left OB * Channel *
Right DB *
® Eegﬂgem.i (m) " 0.21 ™ wi. n-val. = 0,045 * D.D45 =
. {:EshE'IE'-r (m) ¢  21.61 * Reach Len. (m) * 18,77 * 1B.77 *
* crit w.5. (m) ¢  21.61 * Flow Area (m2) * 5,33 * 1E.64 *
j.0n =
Pagina 3
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pef.rep
¥ Ei?ags12pe {m/m) *0.019968 * Area (m2) * 5.38 * 1B.6d *
® ﬂETg§a1*[m335} * 5277 * Flow (m3/s) L G.44 * 40.06 *
* Top uidEh ) « G0.B7 * Top width (m) = 22,66 * 32.8% *
o vgiu;ntEW Cmia) & 1.05 * avg. vel. (m/s) . 135 2.15 *
" HE].ISEM*DHE‘ (m) & 1.11 * Hydr. Depth (m) * 0.24 ™ 0.57 =
L Eﬂ!:'* T‘Etll fm3/s) % 373.4 * conv. (m3/s) - 15,6 * 2I8B3.5 *
® Lgl:uggh I:'td. {m} * 18.77 = wetted per. (m) +  22.98 * 32.94 *
* win ch 1 (m) " 20.50 * shear (N/m2) . 45.95 * 110.82 *
‘12%5;3 : " 1.10 * Stream Power (N/m s) * 54,90 * 238.10 *
‘EEE%ii Loss (m) & 0,44 * Cum volume (1000 m3) * .88 * 17.29 =
*C & E LEss m) " 0.01 * Cum SA (100D m2) g 2.62 ® 32.47 @

1

Lid
**1111** ey eareaeeere e T T e P L S S AR S R AL R R b L L b FAdEEVE R R E AR R AR E A
FhREETIEESTE

warning: The energy equation could not be balanced within the specified number
of iterations. e : )
?ru¥ran used critical depth for the water surface and continued on with

the calculations. :
warning: The cross-section end points had to be extended vertically for the
computed water surface.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross j :

) section. 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 below critical depth.

This indicates that there ;
—— ic not a valid subcritical answer. The program defaulted to critical
pth.

warning: The parabolic search method failed to converge on critical depth. The
program will try the .
cross section slice/secant method to find critical depth.

CROSS SECTION DILIGENCIA.- El presenie Plan............

vemsacss Ul Sl mprobad
definitivamente por el Exema: Avissients de Tarifa e’:n sr_-i:-n:
— FA'TE cilel boiowe] el ., i i o
REACH: ARROYD RS: 510 3 Mam-2ne---
INPUT R VAMEENIO

pescription: 04510

Station Elevation Data num= 2T
5ta Elev 5ta Elew [ Sgal o .

et T I i st sattr st e s b A b £ kil s | T FFRAAS

-61.697 20.616 -59.601 20.638 -

Sta Elev Sta Elev
St Tttt tas et Rt b bady

[ 20AE50 =84.042 20.663 -45.892 20.622

-45.595 20.622 -44.178 20.615 - 20,585 =35.674 20.5B4 -28.7 20.6

-25.457 20.6515 -20.495 20.492 P, 7.701 20.12E -.05 19.763

0 19.765 3.403 19.961 s - /'6.746 20.353 1B.668 21.B53

21.076 21.786 24,069 22.057 53 -2F. 447 /31.139 22.718 37.445 23.387
319.659 23.784 42.61 24.154 WELW.

manning's n values num=

sta 0 val £ta n val sta n val

ErhkEEEAARRET AR R E R AR ARG ARG AAAd R A ek kb ARl A

-61.697 045 -61.687 045 42.61 045

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr.
Pagina 4
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. .. aido aprabado
il3 en sesidm

DILIGENCIA,- El presente Plan. oo

dalinitnvamsciicy R Gl et

cebebirada ! diﬂ..,..!-q HH'"- ?_“ﬂ
' pef.rep

L AYLINTAMIL MNTO
20

20 20 A 3

uﬁft, i*i!*11iiittii*itttltt*li**i*t**iii**1“**‘**‘**'**‘-***i*it***
'. -'Enﬂl? ' + 20.70 * Element * Left oB * Channel *
ﬂh1wﬁnﬂ' _“'Irl: *  0.32 * wt, n-val. . *  0.045 *
" Wi, ey (n + 20.38 * Reach Len. (m) * 20,00 * 20.00 *
* cﬁ@{%;ﬁiﬁ *  20.49 * Flow Area (m2) * . 6.70 *
* E.G. 511‘:.rp! {m/m) #(,059289 * Area (m2) " * 6.70 *
* g Tﬂta'l*{n!,a’s] + 16,86 * Flow (m3/s) * = 165.B6 *
* Top Hid}h ()] # 21,07 * Top width (m) " *« 3.0F7 -
* vel 'rm:g'l {m/s) ¥ 2.52 * awg. Vel. (m/s) * * 2.5 @
= Max Eh‘liﬂpﬂ'l {m} L 0.62 * Hydr. Depth (m) = P 0.32 *
" Conv. Tgta'l (misfs) ™ 69.3 * conv. (m3/s) . i £9.3 *
¢ Length ':«Itd. [m) *  20.00 * wetted Per. {m) o * 1,11 »
= Min ch E'l {m) * 19,76 * shear (N/m2) i * 184.46 =
= Alpha i - 1.00 * stream Power (N/m s} * * 464,31 *
* Frctn Loss (m) = 0.70 * Cum volume (1000 m3) * 0.14 ~ 5.62 *
*C&E LEss (m) * 0.02 * cum sA (1000 md) & 0.88 * 16.50 *
*ﬂiitiiiitn"illlttittiiliillltttiti*ﬁiiiitiiitiii**iliiiitﬁ!**i!**ilii*titttk*t

i e o o o

warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than : o
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 previous Cross )
section. This may indicate the need for additional cross sections.

capss secTioN ouTPutT Profile #PF 7
e e T T Ll e aa et LR R b Rk kkpdAddEEEA R d kAR kb A o®

A LR

;i§£+n5‘lﬁv () *+ 21,10 * Element * Left o8 * Cchannel *
* el Hea.il {m}) " 0.40 = wr. n-Val. - *  0.045 *
" s, Elev (m) ' +  20.69 * meach Len. (m) * 20,00 * 20.00 *
e = g - H,E-. (m} *  70.81 * Flow area (m2) " = 18.81 *
* E.G. slgpe {m/m} *0,094987 * Area (m2) * *+ 18.81 *
* Q0 mta‘l_(miﬁsl * 52,77 * Flow (m3/s) * * BRI F7 *
* Top Wi :IEh (m) + 71.58 = Top width (m) . * T71.58 *
* yel Tntiﬂ {m/s) . 2.81 * avg. vel. (m/Ss) * " 2.81 *
* Max EhI‘ﬁpth (m) . 0.93 * Hydr. Depth (m) L " 0.26 *
Pagina 35
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|

* Conv. Tiita'l [(m3/Ss) CEN: I 5 i Et:'.l!nf-.r‘.ra&i.-"ﬂ " * 1r1.2 *
* Length '-:td. {m) *+ 20,00 * wetted Per. (m) " ®  71.72 *
* min Ch ET {m} + 18,76 * shear (MN/m2) bl = 244 35 ¢
* Alpha * 1.00 * stream Power (N/m s) * * BB5.33 *
* Frctn Lésa (m) L 0.70 * cum volume (1000 m3) * 0.83 * 15.94 *
* ::iig Loss (m) +  0.02 * cum SA (1000 m2) » 2.41 * 3149 *

EkAE ;irﬂ Te i s TR TR L8 2 b b kb bbbl FEEErErR e TR R A AR T RS IR T AR AR A AR R R drdrde
ERAREARRENE

warning: The cross-section end points had to be extended vertically for the
computed water surface.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for .

additional cross sections. )
warning: The conveyance ratio {upstream conveyance divided by downstream
conveyance) is less than 3 .

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 previous cross

section. This may i“ﬂi Fﬁ'{:?mﬂﬁfﬁ% _m:m irional ‘WHﬁ“{EﬁH’m.hadu

CROSS SECTION debinitivamuents por el Exemos Avunwosienie o Tairifm gn gesitm
T
eatlelrsda ol ... 3-.5.."#?5.1“ T -
RIVER: FATES 4
REACH: ARROYD RS: 490 p RIO DFL AYUNTAMIENTO
INPUT #
pescription: 0+450 - Ha
station Elevation Data num= 34 |
5ta Eley Sta Elev | s5ta Elev Sta Elev

T Tl Lttt st e R a2 S 82 81t

.059 20.233 -53.593 20.276

*ﬁliiltiiti*iiﬂf“-i*i*t!i**!ﬁ'tiltﬂﬂ
-63.238 20.276 -62.825 20.279 -6l
-46.156 20.167 -42.973 20.142 -38. .33 20.152 -30.51 20.157
-25.355 20,179 -22.687 20.186 -21. +10.718 20.078 -11.11£& 19.668

=B, 297 19,3 0 15.142 10.91 11,385 19.166 14.9B81 19,744
21.336 21.069 23.216 Z1.536 24.242 - 26.56 22.346 3B.273 24.902
41.395 75 B 47.873 26.763 54.123 27.912 62.985 29.502 68,21 30.249
75.636 32.616 £3.74 33.393 B£6.579 33.603 BB.59 33.081

Manning's n values nus= 3

&ta n val sta n val sta n val
itr*ﬂrtttti*it'1*-1ttt**tt***nptii-tttttiﬁitli**

"53-1'33 10"5 ‘531233 +u.5 EE-E?E’ -Ms
gank sta: Left Right  Lengths: Left channel Right coeff Contr,
Ex z
e -63.238 B6.579 £0 20 20 o e |

CROSS SECTION ouTPutT Profile #PF 2
B e T T Ittt st R R R 2 bt b b bbbt e Y F e T TR LT R L Lol L bbbt s S

i i e e e ol o

* E.G. Elev (m) = 19.79 * Element * Left o8 * cChannel *

Right OB *

# el Head (m) L B8.21 * wt. n-val. ¥ * 0,045 *
=

- H.SﬁuElfv Cm} L 15.58 * Rreach Len. (m) = .00 = 20.00 *®

* Crit W5, {m} # 10,60 * Flow Area (md) o " B.33

# E.G. 5lope (m/m) *0.034002 = Area (m2) " - B.33 ~*

Pagina 6
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DILIGENCLA - FI presente PR e W2 sido aprobado

Ut i tbvmmennd s pae ot Enepn. A\ TLET ihe Tarita en sesndn

cobebrada vl d-.u-...E.g..Fm..nm..

pef.rep

* 0 Tu'ta'l:[m.'r.-"sl ¢ 16.86 * F-IWEW.I;- LARID Lig AN | i1 .:-4:3..;.]]3‘55 ;
* Top width (m) +  23.94 * Top Width (m) . = 2394 ¢
* vel Total (w/s) * 2,02 * Avgs Vel. (w/s) - + 202 ¢
* wax chl Dpth (m)  *  0.44 uyd%}%ﬁfpxh ) . . 0.35 *
* Conv. Tu'tt'l (m3fs) * 01.4 * Comvyo(m3fs) " L 91.4 *
* Length wed. (m) «  20.00 * wetted“Per. { # w  23.99
* win Ch E'I {m) * 19,14 * shear (N/m » * 115.79 *
* 57pha . ¥ 1.00 =® stream Power (MN/m 5) * * 234.41 %
* Fretn Loss (m) * Q.88 * Cum volume (1000 m3) *  0.14 *  5.47 *
" C&ELoss (m) * 0.03 * cum SA (1000 m2) * 0.86 * 16.05 *

t*lti*“*‘iti*‘..'**.‘**itfiit'*i'*ﬂt.it*i}t*ii..itti**ﬂ*ii**lii***'**‘**“l*ilt
e ol o o ol il ik o ol b

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cCross : .
section. This may indicate the need for additional cross sectioms.

CROSS SECTION oUTPUT Profile #pPF 7

.-t**j***‘.itijiii*ifﬁ**ittﬁttt***ii1j**tti**ﬁ‘-*iiiit**iﬁ**#lilltitt!i**‘iﬂ*‘-i
et T T T L2

* E.G. Elev (m) *  20.34 * Element * |eft o8 * chanpel *
Right OB *

* yel l-l&aiir (=) * 0.31 * wt. n-val. " * 0,045 =
& E’u?n E'IE««-I {m) = 720,03 * meach Len. (m) * 0,00 * 20,00 *
& Crit W.s. (m) *  20.03 * Flow area (m2) " & 3137 -
* E.G. Slope (m/m) *0.023895 * area (m2) % % 21.37 ¢
L Tbta1*{lifs] * 52,77 * Flow (m3/s) L w  RRIT T
* Top iﬁdEh (m3 * 34,98 ¥ Top width (m) - * 34,98 *
* yel Tutg1 {m/s) " 2.47 * avg, vel. (m/s) " * 2.47 *
® Max Eh1tnpth {m) # 0.89 * Hydr. Depth (m) * * 0.61 *
* Conv. TEtal (m3/fs) * 341.4 * conv. (m3/s) . * 3414 *
* Length 'Etd {m} * 20,00 * wWetted Per. (m) * * 35.08 +#
* min Cch 51 {m) * 18,14 * shear (N/m2) * = 142.76 *
* aAlpha : . 1.00 * stream Power (N/m s) * * 352.44 ¢
. FE:;g LESE {m) # 0.22 * Cum volume (1000 m3) * 0.83 % 16.54 *
*C&E Lu.:lris (m) . 0.05 * Cum SA {1000 m2) " 2,41 * 30,43 *

nlii;it*ttiitntlk*‘nitt*itt*n:gnﬂ‘jpii-ti**iliqtti-ifii'frtji:tittittitii!#*ﬂltt
[T i ld g ot ddts

warning: The ene;gy equation could not be balanced within the specified number
of iterations. e -

qrn?ram used critical depth for the water surface and continued on with
the calculations.
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pef.rep

warning: The velocity head has changed by more than 0.5 ¥t (0.15 m). This may
indicate the need for

additional cross sections. cn
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 3 )

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 previous cross ) :

section. 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 o

depth, the calculated water surface came back below cri tical depth.
This indicates that there ” :

js not a valid subcritical answer. The program defaulted to critical

depth. -
SH . covnes vl elddiy mprraslacha
DLLIGENC A El prasanie Plan. s w00 Vi
CROSS SECTION lelinitivanients por g B ..?“-“ ke pbs de Capifn an sedian
ikl sriatis g L | il =]
RIVER: FATES I.:|'|-'.I'-.'uﬂ.1r dl:p..-.!--g-- 1“ Biasri
REACH: ARROYO R&: 470 _
£1 SEERF 5
INPUT F A ,
pescription: 0+470 fa " e
station Elevation Data nime A1 = | e
sta Elev Sta Elev 5 e Elev Sta Elev

AadakERERT RSN AR EE AR R RS E Wl e e b e F_

-77.751 21.153 -71.313 21.078 -55.98 wf '
-56.788 20.702 -54.215 20.621 -49.52
-41.966 20.311 -35 20.221 -30.679 %
-18.911 19.643 -13.212 19.315 -7.269
2.731 18.343 9.019 18.551 11.489
27.113 23.482 27.369 23.568 27.724 2
53.B48 29.3092 B2.636 31.558 63.623 g

Rrd kAT Attt At ARk

20.891 -60.935 20,804
200318 -42.262 20.315
20.125 -22.997 19.874
18.285 0 18.317
6 ; 20,327 25.314 22.986
567-—37.232 25.59 40.002 26.053
772 66.165 31.893 79.097 32.072
4 369 32.58

B1.SEE 32.126 ©4.706 32.224 102.909 .419 109,369 5 119.453 32.593
120 32.621
Manning's n Values num= 3
sta  n val sta n val sta mn val

e ok R ol o e e e el i o R

=78.75l 045 -77.751 .045 66.165 D45

Bank Sta: Left Right Lengths: Left channel Right coeff Contr.

SXPAM: _77.751 66.165 20 20 20 .1 3
CROSS SECTION OUTPUT Profile #PF 2

I s iatsitddtttieaa b et 22 b0 B b b b b b Fhkkdddd AR EAEREAEAARR RS T AR A AR AAG AR TSR E R
kR EEETTeS

* E.G. Elev (m) * 19,26 * Element * Left 0B * Channel *
rRight o *

* el "'E“f {m) . 0.06 * wt. n-val. * *  0.045 *
bl ga?auli'lfv ) *+ 19,20 * meach Len. (m) * 20,00 * 20.00 *
* Crit WS, () *  1§.91 * Flow area (m2) a * 1503 &
* .G, 5'|Erp= (m/m) #(),005093 * Area (m2) " *  35.03 *
L mta‘l_trﬂfs} * 16.B6 * Flow (m3/s) = * 16.86 *
* Top u‘idEh {m) = 715.15 * Top width (m) o 25,15 ¢
* vel Total (m/s) . 1.12 * avg. vel. (m/s) * # 1.12 *
* Max th'l*ﬂm:h {m}) * 0.91 * Hydr. Depth (m) "' s 0.60 *

Pagina B



.

POCOPO0OOORPOPOPOOOEEFOOOPRPOROROROOPEPPOPPIOOEOEOEOOROOPOOETRDPOES

DILIGENCLA- El presente Man,....ooen. b side apechado

ey i e
' bef.
* convi, ol fndded pel’ 42363, r??ﬂ”'reg’” % £ ey T
* Length wed\' (m): * 20,00 * wetted Per. (m) * " 25.28 *
- ' + 18,28 * Shear (N/m2) - « 29.70 *
* * 1.00 * Stream Power (N/m &) * * 33.32 *

* 0.20 * cum volume (1000 m3) * 0.14 * 5,23
* 0.01 * Ccum Sa (1000 m2) * 0.86 * 15.56 *

ol ftliiiliii!t#i*liitti**il**ittt*i*l!*tﬂF**iti*iiﬂﬁiﬂii*lil*i**
Tl i s iy

warning: The conveyance ratio (upstream conveyanca divided by downstream

conveyance) is less :
0.7 or greater than 1.4. This may indicate the need for additional

cross sections. |
MOote: Hydraulic jump has occurred between this cross section and the previous

upstream section.

CROSS SECTION OUTPUT Profile #PF 7
ii*&*ili*‘.itt‘fﬂi**’**titittiti*l't*t'tti-t*iiﬁlltiii-iiiﬁi**ﬁiiiiilli*iiiiii*‘

T T T T

* E.G. Elev (m) * 19,91 * Element = Left o8 * Channel *
right oB *

* vel He-ae () » 0.13 * wt. n-val. " * 0.045 *
® gﬁEﬁﬂE'IEv (m) = 19,77 * reach Len. (m) * 20,00 * 20.00 *
* Crit W.S. {m) ® 19.39 * Flow Area (mZ) * S . M
® E.G. s'IEpa {m/m) *(,0062E1L * Area (m2) * ‘ 32.51 *
* g Tntﬂ*{ni,.-"s} * B2 77 * Flow (m3/s) . w* 82.77T
* Top H‘id}h {m) * 36,52 * Top width (m) & =  35.51 *
* vel T‘nti't {m/s) * 1.62 * avg. vel. (m/s) L * 1.2 *
® Max m1'npth {m) * 1.43 * Hydr. Depth (m) = * 0.29 *
® Conv, T-.;n:a] (m3fs) = 665.8 * conv. (m3/s) * * GB5.B *
* Length EH;:L {m] = 20.00 * wetted Per. (m) * *  35.74 ¥
* win ch E1 (m) * 18.28 * Shear (N/m2) . * 54,51 *
= alpha 4 - 1.00 * Stream Power (N/m s5) * *  ER. 48 ¥
.- FE:EE Loss {m) * 0.22 * cum volume (1000 m3) * 0.B3 *+ 16.00 *
* c!.&'.I.E LE“ {m) o 0.02 * Cum SA (1000 mi) ® 2.41 * 2.1 *

-p*-;**iii**i-ﬁi**ili**itf*liiiiiiltttlt***“!-"*-.tii***’***‘***tliifi*iﬂtlwﬂfi
LTI T IR T

warning: The velocity head has changed by more than 0.3 ft (0.15 m). This may
indicate the need for

additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than .

7 or greater than 1.4. This may indicate the need for additional

Cross sections.
Note: Mydraulic jump has occurred between this cross section and the previous
upstream section.

Pagina 9
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oef. rep
CROSS SECTION

BILIGTENC] A El preparnile | L] T | ——

RIVER: FATES | E Avisriuimtienin e
REACH: ARROYD RS: 450 definitivaments 0o 500 o
:“pu—ri i celebrada <1 IJI-'I-.-.E--H--- ﬂ"‘ Ll e o
pescription: 044 - : TINTAMIENTO
station Elevation Data L 40 FL SECHETARIO DEL AYLINE i
Elew Sta Elev Sta Eley Sta Elev Sta Elev

PR g seararaegrgre e TP P R R b b b Rk FHAABEEAREEA A AR R AR ENAS

-62.534 720.395 -61.39 720.379 -59.369 20. -54. 842 20.221 -47.698 20.064
-44.B44 19.997 -43.074 19.955 -37.582 19.821 -31.306 19.65 -30.319 19.61
_J8.779 19,53 -23.057 19.321 -19.537 19.139 -15.754 18.881 -6.316 18.51
0 18.173 2.638 17.784 7.166 19.476 7.17 18477 7.1m
10.414 19.527 14.385 19.798 22.027 20.727 27,481 20.779 Z7.706 22
34,811 23.108 41,199 24.154 47.014 25,755 57,142 2B.266 61,307 29.019
§4.44 20.497 74,967 29.989 78.071 . 30. o-r L 30,303 92.98 30.262
106.923 30.475 110.493 30.365 112.742 30,343 120 30.296

Manning"s n values num= 3
sta n Vval cta n val sta n val

e S R R R R L R b

-62.534 .045 -62.534 045 78.071 045

pank Sta: Left Right Lengths: Left Channel Right Coeff Contr.

Expan.
-52-53‘ ?E.ﬂ?l 20 Eﬂ zn r1 1]

CROSS SECTION OUTPUT Profile #PF 2
1‘1*#'1**:1**#{tiliiitit-ii*iiliiii**liii!it*iitlittii*iil#tiit**t*ttliiﬂiiiilii

tEhEhkhREEAD

* g.G. Elev (m) * 19,05 * Element * Left 0B * Channel *
rRight 0B *

* yel Heag (m} - 0.21 * wt. n=val. ¥ & 0.045
& gﬁ?anﬂ1sv {m} * 1B.84 * Reach Len. {m} = 20,00 * 20.00 *
* crit H'E' {m) * 18,84 * Flow Area (m2) L ' B.38 =
* E.G. 5Tep1 {m/m} *0.027126 * area (ml) . - g.38 »
t 0 Tbta1*{m3fs] =  16.86 * Flow (m3/s) Ly + J15.B6 *
* Top HidEh {m) # 20,31 * Top width (m) " * 20,31 ¢
# yel Tntg] {m/s] * 2.01 * avg. vel. (m/s) * * 2.01 *
* Max :h1*upth {m) o 1.06 * Hydr. pepth {m) L ® 0.41 *
& Conv. TEteﬂ (m3/s) * 102.4 * conv. (m3/s) * = 107.4 =
= Length !'td. (m) = 20,00 * wetted Per. (m) ' k= 2055 ¢
& win Ch El {m) #  17.7E * shear ([N/m2) - * 108.48 *
# alpha " * 1.00 =* Stream Power (N/m s) ¥ * 21B.32 ¢
* Frctn Loss (=) * 0.54 * cum volume (1000 m3) * 0.14 = 5.00 #
*C&E Loss (m) * 0.00 * cum SA (1000 m2) b= 0.86 * 15.10 *

i-iii*!ﬁ“--*iiIitiijﬁt**‘lttttitttitl#ﬂ"-F***li**tﬁ‘**“-***tli***“.***‘ii*ii
A dEddddd ko

warning: The ent#y equation could not be balanced within the specified number
of iterations. €
program used eritical depth for the water surface and continued on with

Pagina 10
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|

pef.rep
the caleulations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous Cross : )
cection, This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set egual to critical s
~ depth, the calculated water surface came back below critical depth.
This indicates that there N
: is not a valid subcritical answer. The program defaulted to critical
depth.

CROSS SECTION ouTPuT Profile #°F 7
FEFErdtAFATATTAE T EAR RS Tt ittta b i s e Tt O d 4 dhrdtrddddvd bR AR E TR TEHEEEEFWERRTEESD

Ak e el il

* .G, Elev (m) # 19,567 * Element * Left OB * Channe] *
5‘32? Egaé {m) o 0.35 = wt. n-val. _ *  0.045 *
= g‘fﬁuﬂiv [} * 19,32 * peach Len. (m) «  20.00 * 20.00 ¥
* Crit W.5. )] * 19,32 * Flow Area (m2) * * 20.19 *
* E.G. 512;!! {m/m) *0,023515 * Area (m2) * + 20.19 *
* g Tnta'l*{ﬂ:"!‘-} = 52,77 * Flow (m3/s) * LR
# Top widEh {nd # 79,71 * Top width (m) - * 20.73 *
* yel Tutg'l {m/5) ol 2.61 * avg. vel. (m/s) * * 2,61 »
T Max chl.npth {m) . 1.53 * Hydr. Depth (m) * * 0.68 *
* conv. Total (m3/s) * 344.1 * Conv. (m3/s) » *  344.1 @
* Length Etd. {m} £ 20,00 * werted Per. (m) * * 30.06 *
* min ch E1 {m) = 17.78 * shear (N/m2) ® * 154.88 *
* alpha " * 1.00 * Stream Fower (N/m 5) * 404,77 *
* FE?EE LOSS (m) w 0.46 * cum volume (1000 m3) * D.B3 * 15.47 *
. Eiluig LEH'. (e} o 0.01 = cum SA (1000 m2) " 2. 41 % 29,05 *

iii*;Fii-ll**ifi.**‘ii-i*ttt***!*ﬂP#**fti*ttti*iii.iti!it*ﬂiiii**ltt*itﬁi**ﬁﬁlli
" Tittsanast]

warning: The :nnrﬁy eguation could not be balanced within the specified number
of iterations. The .

Eru?ram used eritical depth for the water surface and continued on with
the calculations.
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 sections,
warning: During the standard step iterations, when the ass water surface was
set egual to critical

depth, the calculated water surface came back below critical depth.
this indicates that there . PRLIGEN
is not a valid subcriticdl YASWEAA.- Fhenprogram, defaulted to critical

depth. dielinithvamens por el Evem a aido aprobadao

e e Tarify en spsi
CROSS SECTION -

b S R

cle by Al vl ]:-l__.?_,g my'ﬂ ?r.ll-,.

RIVER: FATES KETARIO DEL AYUNTAMIENTO

REACH: ARROYD

RS: 430

INPUT



peeceOOROOCOPOCERROCROOORPOROOOORPROOOPOEPEOEOPOPROROOIOOREDRREY

|

pescription: 0+430
station Elevation Data
5ta Elev

e e statd it ea st bl L) arREAAERARETEERE

20.129 -57.979
-48.023 15.865 -45.617
-22.145 1B.518 -17.77%
-. 905 7.5
7.488 18.B54
24.467 18.712
47.179 21.365
76.446 24.132 81.366
111.548 22.488 116.972

Manning's n Values
5ta n

"5!1-1-25

pef.rep
= 43
Elev Sta Elev 5ta

20.127 -57.708 20.124 -57.037
19.805 -37.432 19.559 -29.357
17.901 -16.252 17.805 -2.571
17.612 0 17.781 1.401
18.862 1E.781 19.804
18,855 20.111 36.252
21.698 56.757 22.322 64.271
24.369 BB.B67 24.064 98.991

22,381 BEL]I&?”{:I EE ﬁ prescniy RO oo aariania

film= delidh v ipcit i ulmhu;mz -- »

t*ilttﬂjﬂﬂ“.-Eelit**iEEE‘.*Eiralf*w#'ilﬂtqaﬂhgﬁiﬂg"

-58.125 .045 =37.432
pank Sta: Left Right
Expan.

-37.432 B81.366

.045 B1.366 045
Lengths: Left ch
20

Eley

20.113 -52.518
19.241 -26.842
17.057 -1.972
18.465 4.347
18.47 24.164
20.263 37.383
13.244 GB.B9E
23.202 102.85

i

Elev

5ta
PSR e S 4 L LSS T L T

19.9594
19.116
17.042
18.983
18.686
20.444
23.649
22.887

werene 0 wilD Aprobado
pio de Tarifo en setabin

i 8] HE&OQ}:F%IEHP_FHT'J

3

Ehd kA EEEd

* E.G. Elev (m) *  18.21 * Element. Left o8 * Channel *
rRight 0B * G

* vel Henﬁ {m) * 0,44 * Wt. n- 0.045
v uzra?hﬂsv (m} = 17.77 * Reach Len, 20,00 * 20.00 *
* Crit H.E. {m) *+ 17.91 * Flow Area (ml) . * 5.73 «*
* E.G. SlEp! m/m) *0.067424 * area (mi) - . .73 *
*q Tnt51*[m3!$] * 15.86 * Flow (m3/s) * * 16.B6 *
= Top u‘deh (m) # 15.58 * Top Width (m) = * 15.58 *
* vel Tm:y (m/s) e 2.94 * avg. vel, (m/s) * o 2.94 =
* Max r:h't*uprh {m) " 0.73 * Wydr. Depth (m) " . 0.37 =
® Conv. ‘retal (m3/s) * 64.9 * Conv. (m3/s) o . 64.9 *
® Length I:td {m) * 20,00 * wetted Per. (m) ® *  15.74 *
* min ch E1 (w) # 17.04 * shear (N/m2) * = 240,78 *
= alpha y - 1.00 * stream Power (N/m 5] * * T0B.49 ®
* Frctn Loss Cm) * 0.81 * cum volume (1000 m3) = 0.14 * 4.86 *
* & E LEss (m} L 0.02 * cum sa (1000 m2) - D.86 * 14.74 *

t:-i*ﬁi***iipt*tittiliiﬂn#ﬂliititttilﬁintiil*tlt*iiii***ii*******ﬁi'-*iiﬂ***iit*
AEkEAA AR iR

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for

additional cross sections. .
warning: The conveyance ratioc (upstream conveyance divided by downstream
conveyance) is less than

0.7 or greater than 1.4.
cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous Cross

This may indicate the need for additiocnal

Pagina 12



pef.rep ;
cection. This may indicate the need for additional cross sections.
WOTE: program found supercritical flow starting at this cross section.

CROSS SECTION OUTPUT Profile #PF 7

ittiiiittiit**ni*littt:iiiiii**llltli*wnitt:tt*iinitt:ttiii-ii-ttittt+++dphii-t-
ET T T I R4 322

* E,G. Elev (m) * 18.84 * Element * Left 08 * Channel *
513'5 ﬁ:a; {m} * 0.75 = wt. n-val. * *  D.045 *
w gﬁsaﬂﬂ;v m) ¢« 18.20 * Reach Len. (m) * 20.00 * 20.00 *
* Crit "E‘ {m) =  18.42 * Flow Area (m2) * = 13.78 *
* E.G. Slope {m/m) *0,053982 * Area (m2) " ¢« 13.78 *
0 Tnta‘l'{ma,-'s] * 52 77 * Flow (m3/s) * * EB3.7T W
* Top H"id}h {m) = 21.32 * Top wWidth (m) " L T 7 S
* vel Total {m/s) * 31.83 * avg. vel. (m/s) - * 3.83 =
* Max I:jﬂ*upth (m) * 1.15 * Hydr. Depth (m) b " 0.65 *
* Conv. TEta‘I (m3/s) * 227.1 * conv. {(m3/s) . SR I b 0 T
& Length ':'tm {m) * 20,00 * wetted Per. (m) o «  21.5% *
* Min Ch El {m} = 17,04 * shear (N/m2) " « 3ig.23 =
* Alpha , * 1.00 * stream Power {N/m s5) * * 1295.45 *
* Fretn Loss (m) * 0.68 * cum vVolume (1000 m3) * 0.83 = 15.13 *
. c:ii% Loss (m) *  0.04 * cum SA (1000 m2) +  2.41 * 2B.54 *

EwE iR graraearesr s e P T P A S S PR SR A R b bt B s bbb L fede e ok ik ol el R ek ek
Ed iR EEd

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for .

additional cross sections. y
warning: The conveyance ratio (upstream conveéyance divided by downstream

conveyance) is 1ess t© ) b

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 previous cross .

section, This may indicate the need for additional cross sections.
NOTE: Program found supercritical flow starting at this cross section.

DILIGENCLA.» El presente P e w ha sido aprobado
definitivamenis por ¢l Excmo. Avuntaimdentis de L it e sesicm

cikelrad o wl .,L.l......z_.g..“m- 1“11

CROSS SECTION

RIVER: FATES

REACH: ARROYO RS: 410 Gf_ ._u?\ —
INPUT IR
pescriprion: O0+410 “‘u,\ i
station Elevation Data num= 40 : \ e
Sta Elav sta Elev a Elev " mliSta Elev Sta Elev

FhkAdsATd Rttt b AR R AR AN FINEEE drhErE I'ﬂ-nllei'_ti'tt 2 e scdstadgas s b 2t o 8 R 2 L 0 4 4 0l

-60.416 19,5 -5B.763 19.477 -55.698 10.444 +55;372 19.438 -54.21 19.3%6
-44_BOZ? 19.095 -38.141 1B.768 -34.233 SR ABENT22 18.004 -24.443 17.549
-23.663 17.859 -16.569 17.01% -13.094 F.926 16.92 0 17.103

.125 17.136  4.997 1B.492 5.725% 753 18.5 9.263 18.611
15.945 1B.558 19.651 18,504 20.993 0.279 1B.046 37.259 17.712
£0.921 17.796 43.231 17.B38 4B.366 18.767 53.709 13.209 59.885 19.6865
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65.421

nef.r??
20.09 €9.971 20.552 73.885 20.794 B3.985 21.072

97.636 20.246 102.4B5 20.001 111.656 19.702

Lengths: Left channel

Zta n val

83.985 045

manning's n values num=
sta n val n val
P e e T S T A e b a et b L Rk L
-60.416 .045 -38.141 045
pank Sta: Leftr Right
Expan.

-38.141 B3.985

20 20

CROSS SECTION OUuTPUT Profile #PF 2

!t*‘-Ftititijt****giitiit*t***jﬁf*--iiiiiii“llitt.iiiit{ii.l**lii*iiiliii!‘!'*‘-

EETEEd RS
* E.6. Elev (m) « 17,72
right OB =
* vel "'HE {md - 0.09
# w 5. Elev {m) = 17.63
20.00 *
* Crit H.E. Cmh * 17.43
¥ E.G. 5lEpt {m/m) =0, 007834
* g Total (m3/s) *  16.86
w
* Top Width (m) = 23.64
el 1“til {mss) = 1.31
* Max ch1ﬁnpth (m) - 0.71
* Conv. Tgta1 (m3/8) * 190.5
= Length Etd' {m}) «  20.00
# Min Ch E1 {m} * 16.92
* alpha *  1.00
* Fretn Loss (m) * 0.6
*C&E Loss (m) " 0.0l

* Element

* wt, n-val.
* peach Len. (m}
* Flow Area (m2)
® area (m)

* Plevtett

ol L E LS |_1|H' 1]

85.675 20.9497
113 19.714 120 19.629
Right Coeff Contr,
20 X 3

* Left o8 * Channel *
= *  0.045 *
= 0.00 * 20.00 *
“ * 1.8 =

L]

R T 5 33 »
o El prempesiiiie glm......-.........,...- .M sldo aprobado

i, R
e n o 4_1{1*#1“ ¢ Aiimi

... 10 21

+ Topmiduh i(m)... 9.9 1 . ® 23,64 *®
i o’ 1‘?-”’{'5} ETARIO DEL AYUNTAMIENTO *
* Hydr., ,,_-.::{l}-?.r;-_ " " 0.5 =
* Conv, [i?f!ji???J' : * _ 190.5 *
+ werted ber. (m) Al * 23,75
+ Shear (R I. v 41,68 *
* Stream ;: " 5853 =
* Cum volume ; .14 * .67 =
* cum SA (1000 m2) . 0.86 * 14,35 ¢

*--t*tt*i{***iiiii**iiiiﬁii*ﬁiiﬁtittittiit*!li#*l*ttt**-l**‘-*‘*-t*i**lt****i***

whEkhdEAA TS

warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than

0.7 or greater than 1.4,

Cross sections.
HOTE:

This may indicate the need for additional

Hydraulic jump has occurred between this cross section and the previous

= Left 0B * cChannel *
- * 0.045 =
* 20.00 * 20.00 *
* * ..
i w 27.22 *

upstream section.
CROSS 5 profile #PF 7
ti***r*;-tr*titt*i::liﬂﬂit*ili*titi**tiIr*!iilr*t*iiiiiiiﬂ!iii**tttt*i*+i*iiii#t
A ALl e 48 5 &
* E.G. Elev (m) * 1B.25 * Element
Right o8 *
* vel Head (m) " 0.19 * wt. n-val.
L3
* w.5., Elev (m) # 1E.06 * Reach Len. (m)
20.00 *
* Crit H,Ei {m} * 17.94 * Flow Area (mZ)
* E.G. Slope (m/m) *0.014554 * Area (m2)
Pagina 14
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pef. rep
* @ Total .{lﬂfs} * 5277 * Flow (m3/s) - * 52,77 *
¥ Top widEh m) *  J4.06 * Top width (m} * 44,06 *
® vel Tntgi (m/s) " 1.94 * aAvg. vel. (m/s) o " 1.94 *
* Max Eh1lnpth {m) . 1.14 #* Hydr. Depth (m) * . 0,62 *
* Conw. TEta1 (m3/8) * 437.4 * conv. (m3/s) * *  437.4 *
* Length Etd. {m) * 20,00 * wetted per. (m) » * o 44.29 *
= Min Ch 51 (m) £ 16,92 * shear (N/mZ) * # BT 74 =
E plpha ! ® 1.00 * stream Power (N/m 5} * & 170,06 *
# FE:;; LEss (ED * 0.38 * Cum volume (1000 m3) * b.B3 = 14.72 *
= tlﬁlg ugss (m) " 0,00 * cum sa (1000 m2) o 2,41 = - FF.B§ *

'L} t;i et e e ST I LS R S L L DL TR R b d t b L L L L i e v ok el el il
khddhhddddd

warning: Divided flow computed for this cross-section.
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 sections.

NOTE: Hydraulic jump has occurred between this cross section and the previous

upstream section. e
DILIGENCLAL- El presente Pl e ho side sprabado

CROSS SECTIOM chzfinitiviaments por 2l Excine nuilontoe Jde [hnfa en sesith

celebrada «i dl.x.......E..g,. HAW.E.E"I-..

REACH: ARAGYO 190
: R&: :
FOUETARIO DEL AYUNTAMIENTO
IHPUT
pescription: 0+390 ;
station Elevation Data ML= 420
sta Elev Sta ; Sta Elev Sta Elev

dredhdbdddd At A AR R R AT

i) n&23,454,014 18.667 -51.547 1B8.602
15 -30.508 17.86 -30.391 17.B56

Y Tl sttt LA R i R R e n b R bbb d L b

-62.029 18.858 -61.BE9 18.B54 -60.7
-46.14 18,468 -41.077 18.266 -35./266 1%13

-30.049 17,837 -22.517 17.469 -10. 71 -14 p42 16.829 -9.369 16.59
-5.917 16.73 0 17.121 ) ; &, ]

é 3 §.517 17.653 _ 6.54 17.654
2078 17.68% 10.682 17.887 12.1987°17:914 -21.116 17.936 33.708 17.366
33.70 17.866 34.170 17.864 45,223 %17.789

; 865 17.779 4B8.853 17.699
57.584 17.111 64.878 17.403 67.519 " _7¥.339 17.426 B1.363 17.964

B6.158 %%;%&3 93.828 1B.134 057.891 1?:ﬁ- 08.578 17.665 109.072 17.643

110.67 120 17.895
manning's n values nus= 3
sta n val £ta n val sta n val

AR AR AR TR AR A AR AR R AN E ke A b

-62.02% .D45 -38.166 L0435 120 045

Bank Sta: Left Right Lengths: Left Channel Right coeff contr.

Expan.
-38.266 120 20 20 20 -1 .3

CROSS SECTION outPuT Profile #PF 2

*i**‘iptttllitti!if***‘ii*ii***tiiittl*ﬂ**‘ilt*ﬂﬁ#*iI**"--*****?liiiiiﬁi***i-t*
ol R

* E.G. Elev (m) #  17.45 * Element # Left 0B * Channel *

right OB *

¥ val HE!E {m) * 0.15 * wt. n-val. * *  0.D45 #

* .5, Elev (=) # 17.31 * meach Len. (m) *  20.00 * 20,00 *
Pagina 15
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POCPO0OEPPO0O0COPREOPORREORORORREOREORDPOEPOOROCBOOOIROOIOROIEROTOODERSS

" pef.rep
. lr‘.Ei?;ﬂHE (m) *  17.29 :'”I:'Jl‘_ ow Area 02D e Plart. Hhu:iﬂ:
* £.G. Slope (m/m) *0.025808 1;.ar¢aﬂ£mil. il Lt * T 0.96 *
+ q Total (m3/s) * 16,86 cheFlol (07T W wﬂ- *  16.86 *
* Top width (m) * 30,42 ¢ Top widthi(mRETARIO BEL AVUNTAMIERIQ,
* vel Total (m/s) * 1,69 * Avgs Vel W b * 169 °
* Max ch'l_l:rpth {m) * 0.72 * Hydr. Illpth b L 0.33 *
* Conv. TEta] (m3/s) * 105.0 * conv. (m3/s) _ o * 105.0 *
* Length Wtd. (m) * 20,00 * wetted per. my <f ¢ 30,48 *
* win ch E1 (=) *  16.59 * Shear.{n/m2) . + 82.68 *
* Alpha " * 1.00 * Stream fms) * * 140,01 *
* Fretn Loss (m) L 0.5 * cum volume (1000 m3) * 0.14 * 4,44 *
*C&E Loss (m) *  0.00 * Cum SA (1000 m2) * (0.86 * 13,81 *

l*lt*ttttiil!*i-liilt**tliiliiiiiii***iliii-iillti*!!r#t*tt*tiitiiﬂi--t*iiit**tt
rEEEFRREREE

warning: Divided flow computed for this cross-section.
warning: The energy loss was greater than 1.0 fr (0.3 m). between the current

and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 7

.-it*i***‘.ii‘tii*i1[*...*-*tt**t*f*"-ti-t-***.'**ili*ii.***ii.#***l!***lllilll
e L LR

;{:.E.E?Eu {m) = 17.86 * Element * eft o8 ¥ Channel *
* yel HHE (m) L 0.22 * wt. n-val. L * 0.045 *
# EIE.EJUHE“ (m) #« 17.65 * Reach Len. (m) ®# 20,00 * 20,00 W
= Crit W.5, (m) *  17.65 * Flow Area (m2) X e 51
* E.G. 51Epe (m/m) =0.026575 * Area (mi) ’ & 2K W
0 Tn'ta'ti{mi,-’s] * 52,77 * Flow (mi/s) b T
* Top 'n"idEh {m} " 58.97 * Top width (m) " x 58.97 *
* yal Tutiﬂ {m/s) * 2.07 * Avg. vel. (m/fs]) " . 2.07 +~
* Max ch‘l*npth (m) . 1.06 * Hydr. Depth (m) . * 0.43 «
® Conv. Tgtﬂ (mifs) *  323.7 * conv. (m3/s) " *  323.7 *
* Length l:ltd. {m) * 20,00 * wetted per. (m) * + 59,08 *
= win Ch E'I {m} # 16.5% * shear (N/ml) * ® 112.50 *
* alpha : - 1.00 * Stream Power (N/m s5) * * 232,78 *
* FEE'!:E Loss (m) o .57 * cum volume (1000 m3) * 0.83 = 14.19 *
i c.lilE Loss (m) * 0.02 * cum Sa (1000 m2) * 2.41 * 26.B5 *

tiiiﬁilii*itl*ittl*iil**-i**-iti***ﬂiliiiiif**itl**‘-fiiitiiifffI**iil***ili*ttf
I TIT S & 8 84 8]
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Def.rep

warning: The Ener'gr eguation could not be balanced within the specified number
of iterations. The

program selected the water surface that had the least amount of error
between computed and

assumed values. . .
warning: Divided flow computed for this cross-section.
warping: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross (s :

section. 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 below eritical depth.

This indicates that there :
is not a valid subcritical answer. The program defaulted to critical

depth.

CROSS SECTION DILIGENDTTA - El pragante Plas oo o dido aproboedo
|,1|_I||||||_|l..1.'| Sivia: b gl EXC I A (TR b Tarifa oo sesidm
cielehrada ol s o im s : ~

RIVER: FATES MAYD'j2

REACH: ARROYWOD RE: 370 z g m :ME

EL SELHETA DEL AYUNTAMIENTD

INPUT e R [ j =

pescription: 04370 " ey

station Elevation Data num= A0f s 7 ad”

! ~ Sta El £ta Elav
RkdEE kbl dee e ERr kR ERAAAT RS L LS

g9 18.112 -51.53 17.958

Elev Sta Elev

FEEAAE AR RS YA RS ARA R TR R kRS R d
-59.77 18.192 -59.613 18.185 -59.281
-49. 386 17.91 -43.8B28 17.746 -386.64¢= 17.584 -29.835 17.413
-727.867 17.349 -26.569 17.263 -17.10%, 0. 0 L[ 16.37F -3.44 16.268
-.05 16.233 0 16.234 3.750%0%. 33 f.l16 16.477 &.194 16.831
§.515 16.962 14.461 17.317 14.951 "R, 3 17.408 23.978 17.42
27.564 17.398 42.B09 17.44 42,822 17.293 T70.737 16.6499

21’589 16.514 73.048 16.661 77.034 16.608 16.804 B87.094 16.857
93 88 16.906 100.484 16.917 106,802 16.996 118.318 16.939 120 16.986
manning's n values num= 3
sta n val s5ta n val Sta n val

o A o ek TT R R iR R N R L R R

-59.77 045 -36.127 045 120 045

Bank Sta: Left Right Lengths: Left channel Right coeff contr.

Expan.
-36.127 120 20 20 20 .1 .3

CROSS SECTION oUTPUT Profile #pPF 2

iiit-ttittt**n!#ttttiti*iii*-ii**ttt***l#*iiii**ti***ii*****tl*iliiii!*it***ti*i
il o e e

* E.G. Elev (m) *  16.89 * Element * Left 0B * Channel *
Right OB *

* vel Ha.m:‘i (m) # 0.14 * wt. n-val. * D045 *
¥ gﬁsﬁuﬁlgu (m) *  16.75 * Reach Len. (=) * 20,00 * 20.00 *
.} ET“!It H.E. [m) «  16.75 * Flow area (m2) - « 10.07 *
* E.G. 51Epe {m/m) *(.030716 = area (m2) " *  10.07 *
*Q Tﬂ'l:a'l_{ﬂ.r"i} *  16.86 * Flow (m3/s) o = 16.86 *
* Top IerEh {m) & 35,70 * Top width (m) # * 3570 =
* yal Tn-tg.'l {m/s) o 1.67 * avg. vel. (m/s) # w 1.67 =
* Max d‘l‘I*HptH {m} * 0.52 * Hydr. Depth (m) ’ * 0.28 *
* ranv. Total (m3/s) * 96.2 * conv. (m3/s) & & .2 "

Pagina 17



pef.rep
* Length :n:d. (m) ¢« 20,00 = wetted Per. (m) ' * 3575 *
= Min Ch E‘I (=) *+ 16,23 * Shear (N/m2) ® # B4 BE *
* alpha " * 1.00 * Stream Power (N/m s} * * 142.08 *
* Frctn Loss (m) - 0.57 = cum volume (1000 m3) * 0.14 = 4,24 *
* C & E Léss {m} L 0.01 * cum SA (1000 m2) . 0.86 * 13,15 *

ii*fiii--tttiliitlttiiiti**!i**ti*tttlititnttiiilkilttiit*iiiittiitttw!!i**tt-tt
[ Tleist st

warning: The Eﬁﬂ;ﬂ!’ equation could not be balanced within the specified number
of iterations. e 'y

?rg?ra- used critical depth for the water surface and continued on with
the calculations.
warning: Divided flow computed for this cross-section.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross Iy

section. This may indicate the need for addi tional cross sections.
warning: During the standard step iterations, when the assumed water surface was
set equal to critical i

- depth, the calculated water surface came back below critical depth.

This indicates that there ' o

i not a valid subcritical answer. The program defaulted to critical

depth. DMLIGENCIA.: El presente Plan. s o dido aprobado
CROSS SECTION QUTPUT Praofile #‘#F"Fi“.""”'*““ ar B Exmio. Ayumimie e Taris en seshom
Y Tt b st 2 S b L Lk et ik e d A A Ehdhbd BTt RErkd R EEd
i hk kb HIRERAY Fﬁﬁ""f !hm W:
* E.G. Eley (m) = 17.23 * Element =" Lefr 0B * Channe] *
Right o8 * EL SECEETA M o
* gl mag (m) ¥ 0.1 = N & D045 *
* w.5,. Elevw (m) " 1r.03 *~ b 20,00 * 0.00 =*
20.00 *
L s b H.E. (=) *  17.06 = L LA M
* E.G, 512@: {m/m) *0.038155 * * = 7. *
* g Total (m3/s) ®  R2TT ’ £ Q7T *
#*®
* Top HidEh {m) " 90,94 * * * o094 ®
* vel Ttl-‘l:g'll {m/s) * 1.94 * * # 1.94 =
#= max Chl ppth (m) » 0.B0 * Hydr. Depth (m) L * o.300 =
L
® Conv. TEta'I {m3/s3) = 270.1 * conv. (m3/s) ® = 2T0.1 *
* Length ftd. (m) # 20,00 * wetted Per. (m) * * 91,07 *
* win Ch E'I Cm} *  16.23 * shear (N/mi) * ® 111.77 *
* Alpha ., * 1.00 * stream Power (N/m 5) * & 216.79 #
* FE::EE LEss (m) % 0.63 * cum volume (1000 m3) * D.B3 = 13.67 *
* ¢ & E Lass (m) *+  0.01 * cum SA (1000 m2) *» 2,41 * 25,35 ¢

i.16 -*

tt*ttl*i‘ﬂkttitiitt*{*ﬂltiii**t‘*niﬂqiili***lili“‘.’**’l'*ii*'i“‘t*f*tiii***l*‘
sEddEETE Rt

warning: Divided flow computed for this eross-section. .
warning: The cross-section end points had to be extended vertically for the
computed water surface.
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pDef.rep
warning: The energy loss was greater than 1.0 ft (0.3 m). betwsen the current
and previous cross .
section. This may indicate the need for additional cross sections.
Note: program found supercritical flow starting at this cross section.

CRO oM ,
EE SECTT D1 LI:‘IE‘-”F.'! - E1 n"".'H'l'ltF I’IJF".“--I-I-II'-----I = I‘“ .il.l'.'l |'-|F|-'|'I'I-|!|III-1-|I-"

o Bh EECET S aivtaibeniy de Toridn e sedion
jrioe 1

RIVER: FATES ikt s
REACH: ARROYO 1S c@brada ol dia-.. ??'Hﬂ !nrz

E:SEIAPtiun: 0+350 EL SkeHETAR DEL AYUNTAMIENTO
station Elevation Data ALm= A3 T AM S

£ il
Sta Elev 5ta Elew "E#F Tev
AR EAAR AN E AR AR AR AT AR AR kA e e

_60.B98 17.679 -57.897 17.547 -57.33 17,
-42.901 16.986 -35.811 16.713 -3522 | 16
-25.051 16.391 -13.798 16.178 -14.

-.05 14.772 0

£ta ETl Eta Elaw
AR AEEAA AL oT A EE R LR EAABAEREEE
4 =50.602 17.251 -46.571 17.103
? -33.662 16.644 -27.499 16.506
L 15,847 -12.096 15.732 -9.077 15.424
. ,'18;291 4.415 15.827 6.317 15.626

6.5872 15.686 A.344 16.522 B.910 0167 9.1 16.804 11.672 16.937
12.729 17.011 23.773 16.956 25.34 ; 39.471 16.818 40.342 16.809
40.461 16.808 40.789 16.808 58,348 809" 69,797 16,392 71.105 16.346

71.299 15.334 81.833 15.824 B89.178 16,
107.153 16.258 112.071 16.16% 120 16.139

manning's n Values rilm= 3

sta n val sta n val £ta n val
FEETERA TR EAAASSANAEEN A AR R AR R A AR A R d ARk R

-6 . B98 .045 -35.811 045 120 045
Bank Sta: Left Right Lengths: Left channel Right coeff Contr.
Expan.
-35.811 120 20 £0 20 o |

CROSS SECTION OUTPUT Profile #PF 2

557 16.206 104.957 16.232

-p.gtti:i**...**“-p*qttt*tt}**¢--t*t-tt*ii***it*itt*iiiiifint-tttttttitii*ti*ili

AhkdEERddddd

;1':&'3'5515“ (m) *  16.01 * Element # Left o8 * Channel
= yel Heaﬂ {m} ' 0.46 * wr. n-val. ' *  D.D45
L ga?éﬂg12u (m) # 15,55 * geach Len, (m) .00 * 20.00
*Crit W.5. (m) *  15.60 * Flow area (m2) & * 5.58
* E.G. 51EpE (m/m) *0.061954 * Area (m2) - = 5.58
*q Tata1‘in335} *  16.86 * Flow (m3/s) o *  15.86
* Top w1dEh {m) = 13,72 * Top width (m) & *  13.73
* yvel TbtiT (m/s) . 3.02 * avg. vel. (mfs) ‘ * 3.02
* Max EHW*Epth {m) ¥ 0.78 * Hydr. Depth (m) * L 0.41
* COnV. TEta1 (m3/s) ™ B7.7 * conv. (m3/s) - " &67.7
* Length !td, {m} %  20.00 * watted Per. (m) * =  13.B4
* min ch 51 {m} * 14,77 * shear (N/m2) * = 245.10
* alpha ) - 1.00 * Stream Power (N/m 5) * ®  740.20
* FrcLn LEEE {m) ® 0.85 * cum volume (1000 m3) * 0.14 * 4,08
" C&E I.Eis {m) L 0.03 * Cum 5A (1000 m2) » 0.86 * 12.66
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T Y Y T LT

LM IFH[I# = El Rt ST b= I'iull
'Jfll].l“l'-]hh.“_!_ oy s

velehrds o d“""'---i.g LH.'::f_uz E!.él it e Tarlfs pn seiiin

pef.r
Ak FEAAREETEEE AR b Ed At tddrdk i d bl -ti-rttlit irﬁiiiii Faidvidbhkdddad bbb bd e v A rid

AR R EEEhk PARIO DEL AYUNT MIENTO

warning: The v-&'lncity head has chpnq-p&-l:gr mofe than 0.5 ft {l:l 15 m). This may

indicate the need for
additienal cross sechﬁﬁ#

warning: The copveyance ratio
conveyance) is less than '.

0.7 or greater than 1.4..) Ih;
cross sectiens.
warning: The energy loss was gmate‘kthan 1.0 fr (0.3 m). between the current

and previous cross
section. This may indicate the-need for additional cross sections.

v sida s

eyance divided by downstream
may indicate the need for additional

NOTE: program found supercritical flow starting at this cross section.
EE&E‘lit#iﬂfﬁ%tiﬂﬂfilEt::ftitttﬂ-iiil**ﬂti--lr-l-!h-lli'lti**jl**iii#iiltt*t*itli
il o i oo e o

* E.G. Hw (=) *  16.47 * Element ¢« Left o8 * cChannel *
: EE! Heud {m} " 0.29 * wr. n-val. ¥* *  D.Qa5 *
* W.5. E'lE'.f {m) + 16,19 * reach Len. (m) * 20.00 * 20,00 *
s EE'IEGH,E, (m) * 16,27 * Flow Area (m2) B * 330 *®
¥ E.G. EIEpa {m/m} *(.036036 * Area (m2) = ¥ N e
*q Tntal*{mafs] ® 52,77 * Flow (m3/s) * * BT Ow
* Top 'hl'id‘Eh {m) *  £2.71 * Top width (m) o R 5 O
* yval Tnti'l {m/s] * 2.37 * Avg. vel. (m/s) " r 2.37 »
T Max ch'l*ﬂpth {m) W 1.42 * Hydr. Depth (m) L . 0.42 *
* Comv, TEtnT (m3/s) * 278.0 * conv. (m3/s) = * JI78.D >
* Length ':‘td. {md * 20,00 * wetted Per. (m) i + . 53.08 ¢
= min ch E'I (m) « 14,77 * shear (N/m2) " * 148.45 *#
= alpha . * 1.00 * Stream Power {N/m s) * & 35].26 =
L FE{EE LEss i(m} N 0.74 * cusm volume (1000 m3) * p.R3 = 13.1F ©
= clnlg Loss {m) " 0.01 * cum SA (1000 m2) - 2.4y + J3a.az ¢

#d kSR AR R o el o R W i R e o o o o gEEEAARTAATEEEAAGEFEGO I EA R E R TR TR S
FrEEEEFeeT i

warning: Divided flow computed for this cross-section.
warning: The cross-section end points had to be extended vertically for the

computed water surface.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and préevigus cross

cection. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: FATES

REACH: ARROYD RS: 330
IHPUT
pescription: 0+330
station Elevation Data L= 17
5Ta Elev =ta Elav 5ta Elaw sta Elew sta Elew
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poeceooePodocs e PO RO PPOROPOROCEPRPOORODOOOOOPROOCROOPOROCOOEOERPEN

pef.re

**.ti*t'w*-t*ﬂt***ffﬁiltiitt*iii**“'**‘

itjif*ﬂﬂll**tl*i1-tiiitlii*+i'i*‘*i11**t

-50.671 17.136 -57.375 16.992 -54.515 16,892 -49.674 16.742 -43.755 16.34]
_41.073 16.486 -37.483 16.401 -32.995 16.27 -30.033 16.244 -22.235 15.997
17'183 15.37 -11.475 15.344 -11.169 15.327 -10.12 15.197 -1.882 14.307
-.05 14,089 0 14.085 4.195 14.687 7.144 15.517 9,108 16.114
11°31 16.325 13.724 16.46 20,907 16.427 27.73 16.411 34,857 16.34
47.06% 16.224 50.923 16.195 61.949 16.163 69,804 15.986 77.797 15.32_3
B5 422 15.242 ©0.517 14.995 94,07 15.135 100,242 15,551 106. 055 «pra5%
112.766 15.652 120 15 S emacta.s i geessitte RS le Earidn o Resin
vy b E iziive. Aananin e T
manning's n values nime delinioegse A8 G 0
5?;;1 n val sta nva%#r;...ﬁuu-:-n-vﬂ .ﬂ..!!h’fﬂ W
R EERkRARA R AR ARG d A Eiﬂflrtl-ltiiit .
-60.671  .045 -32.995  .045 120 o045 p10 DEL AVUNT WMIENTO
) Pl oL SR ==
Bank Sta: Left Right Lengths: Left Channel  Right coeff Contr,
Expan. § :
_37.885 120 W 20 20 1 A

outPut Profile #pF 2 o |
e e Tt L s s a e AR R LR 1*1;***!

Tt LT s e RN

ek A EFESGRFE ST AR R E A A AR EAE RS

t E.G. Elev (m) # 15,32 = E] * Left OB * Channel *
Right oB * A

* Vel Head (m) = 0,21 *wt.nVall A s " * 0.045
' gﬁ?ﬁuE1EH (m) = 15.11 * Reach Len. {m} * 20,00 * 20,00 *
* it W.5. {m) * 15,11 * Flow Area (m2) - . B.35 ¢+
" E.G. 51Ep= {m/m) *0.027284 * Area (m2) . K B.35 =
b g Tnta1ttm3fs} *  16.86 * Flow (m3/s) " *  16.86 *
* Top width (=) *  20.33 * Top width (m) * * 720,33 °
* el Tth1 (m/=z) L 2.02 * avg. vel. (m/s) & o 2.02 *
L ch1'npth (m3} * 1.02 * Wydr. Depth (m) *® * D.41 *
* Conv. Teta1 (m3/s) = 102.1 * conv. (m3/s) * ®= 02,1 =
* Length Etd. (m) ® 20,00 * wetted Per. (m) * * 20.49 *
* min Ch §1 {m) * 14,09 * shear (N/m2) " * 109.09 *
* alpha . w 1.00 * Stream Power (N/m s5) ¥ = 220.16 *
* Fretn Loss {m) " 0,39 * cum volume (1000 m3) * 0.14 = 3.95 =
*C&E Loss (m) " 0.02 * cum SA (1000 ml) * o.86 * 12.32 *

ttlﬁitt**ﬁp**diliitit**i***ﬁf*ﬁ**iﬁi*i!i'ﬂﬂiiii*lll*iti*ﬂ“-*t**i*-ii***.--**‘t*
o e i o e

warning: The energy equation could not be balanced within the specified number
of iterations. e
program selected the water surface that had the least amount of error
between computed and
assumed values.
warning: Divided flow computed for this cross-section,
warning: The energy loss was greater than 1.0 ft {0.3 m). between the current
and previous cross
X section. 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 below critical depth.
This indicates that there
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pef.rep
. is not a valid subcritical answer. The program defaulted to critical
depth.

CRO CTION rafi
.“EE .EEHH-.-EHEEI"rwﬂlmg:i‘;iﬂm-ihm-ﬂuumﬂmnﬂi Wik s el o o

Trie R, fo(inltviamen . o el Excmo. Avainguiientg de Tagto ey s

A v O g g0 LSFC 08 Chamel ¢
* el Heae {m * 0.22 * wtr. n-val. vl .T. . .”_1:Wﬁ 0.045 =
d Ea?auE‘E“ (m) * 15.61 ‘;ﬁzggﬁpﬁ?ﬁg. (m) = 0.00 * 20.00 *
* Crit w.S. (m) #  15.61 /% Plow Area (m2) " @ 2522 *
* E.G. S"Ién-a (m/m) +0,027287 | * Area (m2) . = 25,22 *
g Tntu1‘{n3fs} . 51.??%:}#1nﬂ Flifi . « 52,77 *
* Top Hid:h {m) * 5B.13 - * iB.d3 *
* vel Tn'l:f'l (m/s) ® 2.09 * . 2.09 =
* Max m1-mth {m) ’ 1.52 * #ydr. Depth {m) . " D.43 *
* Conv, 'I‘irtn'l (mifs) * 319.4 * conv. (mi/s) ® *  319.4 ®
* Length Etd. {m} * 20,00 * wetted Per. {(m) = * SB.60 *
& Min Ch E'I {m) *  14.09 * shear (N/m2) * * 115.1¢ *
¢ alpha X * 1.00 * Stream Power (N/m s) * *  240.96 ¢
* FE?EE Loss (m) # 0.62 * Cum Volume (1000 m3) * 0.83 ~ 12.70 *
L E LEES (m) " 0.02 * cum 5A (1000 m2) " 2.41 » JF2 .81 *

1.1
AREREEEFARRE AR AR RS EYGET Rk RN Py PR L TR L R R R b Lk
R d

warning: Divided flow computed for this cross-section.

warning: The cross-section end points had to be extended vertically for the
computed water surface.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross e :
section., This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: FATES
REACH: ARRDYD Rs: 310

INPUT
pescription: 0+310
station Elevation Data num= 41
5ta Elev sta Elev sta Elev sta Elev Sta Elav
ili*iti*tli**!rllttitti*il*iiit**tttt*i--iitlt*tiiii*#iilli***ii**iii*tii**ttﬂ*i
-50.56 16.845 -55.261 16.52 -54.B26 16.498 -53.476 16.443 -43,589 16.069
-34.187 15.699 -32.352 15.643 -30.429 15.553 -21.116 15.14 =12.255 14,681
-10.684 14.623 -9.879 14.596 -9.33 14.453 0 13.548 4.03% 14.101
5. 453 14.574 7.608 15,117 B.041 15.243 9.191 15.378 10.434 15.418
15.832 15.898 17.024 15.939 18.708 15.938 20.878 15.31 42,547 15.762
49179 15.719 59.749 15.671 6€4.776 15.674 78,993 15.395 8l1.43) 15.314
52 B7? 14.636 0O4.873 14,543 06.328B 14.608 104.733 15.2%5 104.704 15.225
105.};% %g.;g% 105.184 15.231 112.041 15.231 115.175 15.374 116.297 15.35%

manning's n values num= 3
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pef.rep
sta val sta n val sta n val

111**;*1ifttttii*niitiil*t***!iii-tt**ii#**tt**t
-59,56 L0045 43 5EY LOA% 120 045
gank sta: Left Right Lengths: Left channel Right coeff contr.
Expan.
e _43.588 120 20 20 20 o1 3

CROSS SECTION ouTPuT Profile #PF 2
q-ttt:t*nnfn*-itt:tiiii##ﬂttt*tti*intttttn*u-tiitiiiiift*ttiiittiiilirirttittt:i

B L L1 e —— ‘F shile Tfrlhl'l‘llﬂ
;15“5:. Elev (m) * e Hr*&ﬁlwﬂlr_m L ...J.. *. «hapne] =
* el Hmd {m) o delgig » wel'noval, * *  0.045 *
n.m_",.,m u kb 'ME
- ‘{&f’ﬂnﬂfv (=) . ReabtoLen. (m) waﬂ_ 29,905 20.00 *
* erit W.5. (m) = 14,49 *ﬂﬂﬂ*iﬂi“ﬂﬂ)ﬂ * 10,35 *
* E.G. Slgpe (m/m) *0,014728 *’-Ian_ea (m2) " * 1b.35 =
* g Tnta,'I*L'l!..-"s} * 16,86 * Flow (m3/s) " * . 16,86 "
* Top iﬁdEh {m) * 21.86 % Top width (m) i « 21.86 *
* vel Total m/s) & 1.63 % Avg. ¥ - {m/s) o . 1.3 =
* Max th'F'I:lpth {m} " 1.11 #* I*lw.'lr_. Dgp'l;_li:;m] * * 0.47
* Conv., Tﬁrtﬂ (m3/s) * 138.9 = conv. {m3/s) " *  138.9 ¥
* Langth 'E'td (m) *  20.00 * wetted PFer. (m) - = . "
Emin Ch E'E {m) # 13,55 * Shear (N/mi) " = &f.r ®
* Alpha ? * 1.00 * stream Power (N/m 5) * * 110.42 *
* Frctn Loss (m) ® 0.31 * cum volume (1000 m3) * 0.14 = 3.76 *
*»ChE Loss (m} " 0.02 * Cum SA (1000 m2) L 0.86 * 11.29 *

*1:tit!p!‘--ttinti***--tjnrt*-rrfif‘it*t-tt+111*+1itt*u-tiii!***tilittitfiltt#i!
FHEREEFETER

warning: Divided flow computed for this cross- sect-:un
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 sections.
Hote: Hydraulic jump has occurred between this cross section and the previous

upstream section.,
CROSS SECTION OUTPUT Profile #PF 7

*--t*tti*i‘iiit-tt*i**i**ihiti-iittttt**liit*ilit*ilii****li*'-f‘*--.i***’tttli*
o e o

* E.G. Elev {m) ® 15,32 % Element * Left 0B * cChannel *
Right OB *

* vel I-ir_ad {m) " 0.29 = wr. n-val. " * 0.045 *
* Eﬁ?ﬁﬂﬂﬁv {m} * 15.03 *® reach Len. (m) * 20,00 * 20.00 *
® Crit W.S. {m) *  15.04 * Flow Area (m2) = ®= 2.0 *
" E.G. s.'IEq:e (m/m) *0.026826 * Area (m2) * " 2.2 *
*q Tut.&'E_{ni,.-"ﬂ *  E2.77 * Flow (m3/s) o « 5297 ¢
* Top widEh {md £ 41,80 * Top width (m} # *  41.BO0 =
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pef.rep
* vel TntE'I {m/s) . 2.38 * avg. vel. (m/fs) " ¥ 2.38 ®
* max cChl .“F"”" () & 1.48 * Hydr. Depth (m) * * 0.53 *
* Conv. TEta.'l (mifs) * 322.2 * conw. (mi/s) " = 3232+
* Length ':'td. {md * 20,00 * werted Per. (m) L * 42.08 *
* win ch E'I {m) # 13,55 * shear (N/m2) * * 138.B1 *
* Alpha : ' 1.00 * stream Power (N/m §) * * 379.90 *
& FE?EE Loss {m} * 0.53 * Cum volume (1000 m3) * 0.83 = 12.22 *
i < il’E LEES ) * 0.01 * cum SA (1000 m2) ® 2.41 * 21.B1 *

H'I"ll";" FEdREEEEERAR R AT R R R A AN T test sttt s A AR b 2L LR A & b f bbb A d b SdddwTER
T ST T L L

warning: The ene#l].r equation could not be balanced within the specified number
of iterations. e
program selected the water surface that had the Jeast amount of error
between computed and
assumed values.
warning: Divided flow computed for this cross-section,
warning: The energy loss was greater than 1.0 fr (0.3 m). between the current
and previous Cross ; Akt )
section. This may indicate the need for additional cross sections.

DILIGENCIA.- E1 presente Plag,.,,

CROSS SECTION » bl gl aprobada

delininvamsein por el Exea =
= = P ,|..|___? g Tk Avuntionenm de Terfa en nesidn
! F& 9 MY -
REACH: ARROYOD RS: 290 02012
INPUT EL SECYETARIO DFL AYUNTAMIENTD
Description: 0+290 g
station Elevation Data FUm= S0 e
s5ta Elew 5ta Elay /0.5 51a Elev 5ta

£ Elev
# e L st a il e et U Ll b bl bbbt

-59.758 17.028 -56.243 16.782 -53(838 16,63 ~48.814 16.219 -42.602 15.903
-41,384 15.828 -39.009 15.682 -33.9 15, 364 -31.365 15.257 -26.525 15.013
-20.128 14,536 -19.096 14.438 -17.082 14.353 -B.892 14.134 0 13.5686

1.937 13.504 3.496 14.022 ' 7.118 14.735 ° B.6l2 14.958 14.491 15.202
-?‘E#g iS-_._-Er -(31.241 15.313 50.153 15.07

T T 1t st st b e L P LR Lt 2 b gt L

15.172 15.276 18.123 15.34
#51,. 787 15.06 67.42 15.01

50.631 15.067 50.777 15.066 § V.
71.503 14.979 B4.462 14,788 93,852 r14:23F101.287 13.909 110.75 14.314

120 14.737 e
manning's n values Filif= 3
n val Sta n val sta n Val

FEAdEREErE R E A EATTET TR R AR RR R ARV IS AR R R AR FREAE

-58.758 045 -33.955 .045 120 045

pank S5ta: Left Right Lengths: Left Channel Right Coeff Contr.

xRN 33,085 120 20 20 20 .1 3
CROSS SECTION OUTPUT Profile #PF 2

Pttt i e Sl i e R T e L E e P R R R LR Rt b L b kR drdrd @l
Al ol ol

* E.G. Elav (m) * 14,47 = Element * Left 0B * Channel *

Right OB *

* Vel Head (m) = 0,08 * wt. n-val. * D045 *

* ?ﬁsénETE\r (m} # 14.39 +# geach Len. (m) . 20.00 # 0.0 =

- ::-rit W.5. [m) L * Elow Arez (m2) n ¥ 13.38 *
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e i g ezl it bt “Tinpita @i seEn

‘ celebirida «1 d:;.j.ef !-&,Lmlﬂ] Eﬂu A

E.G. Slope (m/m) *0_ 016008 * ww RIO DEL AVINTAMIENTQ 13.38 +
*

*Q Tﬂta.'l*{!'ﬂfﬂ *  16.B6 * Flow (m3/s) " £ 16.B6 *
* Top Width () *  44.44 |* Top width (m) Q4" ¢ 44,44
# yal Total (m/s) # 1.26 * avg. vel. /s) " . 1.26 *
= Max l:h'l'l;'pth {m) * 0.68 *'Lﬂ-;tdr*..,%._ugpl_f_h_l':ﬂm] " » 0.30 *
* Conv. TEtll (m3/s) * 1333 * W . * 1333 *
= Length l:‘l:d. {m) # 20,00 * wetted Per. (m) * * 44,60 *
* win Ch E1 () = 13,50 * shear (N/m2) * * 47,10 *
* Alpha 5 ol 1.00 * Stream Power (N/m s} * * B3R ¥
* Frotn Loss (m) * 0.43 * Cum volume (1000 m3) * 0:14 * .52 *
*CLE LEss {m) * 0.01 * cum SA (1000 m2) ‘ g.66 * 11.23 *

e et t s tdtedtas et R 2 e R R L LR R AR 2 o b b bt p bl Fhhhddbddddd R bR EREES
il ol i o

warning: Divided flow computed for this cross-section.
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 sections.

CROSS SECTION OUTPUT Profile #PF 7

t*.gt*t****pp*..i**i.iiii.**‘.-***-i**'|i“.g*¢.tt***t.*-ti---ttttt*tﬂtifiiﬂii*l
khdERAGIEAE

* E.G. Eley (m) # 14,86 * Element * Left oB * Channel *
Right oB *

& el Haaf (m) ¥ 0.15 * wt. n=val. HE & D045 =
t W.5. EHE\- (m) * 14,71 * Reach Len. {m) « 20.00 *+ 0.00 =
- fgﬂ:;ﬂ",,_i_ (m) * 14,62 * Flow Area (m2) " * 30.88 *
¥ E.G. 519;-3 (m/m) *0.015449 * Area (m) * * 30,88 *
* 0 Tntﬂ_{:ﬂfs} * 52,77 * Flow (m3/s) " R T - A
* Top ﬂd}h m) * §3.21 * Top width (m) . £ p3.21 *
& yal mta:‘l {msSs) * 1.71 * avg. vel. (m/s) * L 1,71 =
* Max Ch'liﬂp'th {m) » 1.21 * Hydr. pepth (m) % * D.4% =
= Conv. Tgta‘l (mifs) * 424.5 * conv. (md/s) " * 4245 *
* Length ':‘t:‘l. {m3 *  20.00 * wetted Per. (m) = " BI.44 0¥
= min Ch E] (m) * 13,50 * shear (N/m2) - = J3I.M *
* Alpha " * 1.00 ¥ Stream Power (N/m s5) * * 126.02 *
L FEE'H;E Less () L 0.39 * Cum Volume (1000 m3) * 0.8B3 * 11.69 =
* Cl!lrlE LE!E (m) * 0.01 * cum sA (1000 m2) " 241 *  20.76 *

ttiififfii1ptri-tttitttttitti*ﬂﬂlttt*it**tii**iiii**!*iili**iii'**li***it***ﬂii*
e e b il

warning: Divided flow computed for this cross-section.
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pef.re
warning: The energy loss was greater than fﬂﬂ ft (0.3 m). between the current

and previous cross : )
section. This may indicate the need for additional cross sections.

NOTE: Hydraulic jump has occurred between this cross section and the previous

upstream section. . s 10 m.,..-;.hudt‘l
.lﬂ.l‘l---dr""""'““.". . 4 -,;-L:Ill
- e L oY P e
CROSS SECTION 511.1_“59-”"]“" El |:"I":fll'::‘l = P ke “Tariin
T =
Jultithvumeni= ¥ T

RIVER: FATES e pada wl .-J-?'-g H.MH '?.'&"1
REACH: ARROYD nsr‘i"fﬂ L .-.,-L"I'w.'T-""“"*'l'-'- ~TO
THPUT EL SPCREL ol i
pescription: 04270
station Elevation Data num= 35

sta Elev Sta Elev Sta Sta Elev sta Elev
e e S e L P LR SR LR kb EwE AR R Ed R Rk Ak A B e e

-58.037 16.325 -57.048 16.196 -53.289 /45,936 -47.445 15.633 -36.075 15.08
-35.541 15.051 -35.16 15.025 -30 14.715 -28.372 14.617 -22.874 13.973
231303 13.764 -1B.86 13,598 -14.033,7 13.32 -10.589 13.607 -5.37 13771
-.05 13.223 0 13.229 4.025113.467 B.486 14.369  12.71 14.665
12,242 14.665 12.302 14,668 22.379 ' ;?gf_ 257 14.985 32.431 14.911
i8.936 14.812 SEﬁEEI 14.683 57.324 718 67388 14.727 76.579 14.693

84.395 14.605 14.237 102.11 14,34 120 14.661
Manning's n Values MM 3
n val sta n val sta n val
f*tt*nlp***t::tiiiﬁ*tilttttt*tftni--*ilii***li+i
-58.037 a5 -30 D45 120 LD45
gBank sta: Left Right Lengths: Left Channel Right coeff Contr.
Expan.
- 30 120 20 20 20 ik 3

CROSS SECTION ouTPuT. Profile #PF 2
ti-titﬁ***lllitttiiiii'i*tl*ttt*i}i*"ii*ttttti*‘i-t**iji**‘jt*tilittli****f**#*

e ol

* E.G. Elev (m) #  14.03 * Element + Left OB * cChannel *
rRight 0B *

* yel Hnaf {m) * 0.15 * wt. n-val. ‘ *  0.Das =
* gﬁ?ﬁuﬁ15” {m) * 13,88 * Reach Len, (m) * 20,00 = 20.00 *
* cric W.5. {m) *  13.BE * Flow area (m2) » % 9.69 *
* E.G. stgpe {m/m} *0.030846 = Area (m2) " » 89.69 *
0 Tutn'l*f,ml.-"s] =  16.86 * Flow (ml/s) - * 16,86 *
* Top 'n'idEh {m) * 32,46 * Top width (m) * #  32.46 *
* vel Tut:] {m/Ss) * 1.74 * avg. vel. (m/s) * * 1.74 *
* max chl ppth (m) . 0.65 * Hydr. Depth (m} . *  0.30 *
¢ conv. Total (mi/s) ¢  96.0 * conv. (m3/s) . * 960 *
* Length Etd' Cm3 *  J0.00 = wetted Per. (m) " * 35T *
* min ch E1 (=) ¢ 13.22 * Shear (N/m2) # * 90,02 *
* Alpha n 1.00 * stream Power (N/m s} * * 156.60 *
* Frctn Loss () "' 0.57 * Cum voliume (1000 m3) * 0.14 3,28 *
* € & E Loss () ¢ p.01 * cum SA (1000 m2) *+  0.86 * 10.46 *
tiitttﬂ!llkttittiti*tthiIl**tii**#!ni*lii#i*itiit**ﬁliiitittt*il#*wli*tiili**iti
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EILTGENT A o B et rnes P, e reriaas o sido aprobada
dleliiiiiin - i nrifnoen peandn

TR
celebroda ¢l Ju...! g“lﬂﬂ 1!“-! .......

ERwE RN EL EEE"l.P.nF.-\. RIO DEL AYUNTAMIENTO

warning: The energy equation could not
of iterations.
program selected the water s
between computed and fe
¢ assumed values. !
warning: Divided flow computed for/
warning: The energy loss was gre
and previous cross :
section. This may indicat
warning: During the standard step it
set equal to critical i
depth, the calculated water surface came back below critical depth.

This indicates that there ) _
ity is not a valid subcritical answer. The program defaulted to critical
pth.

CROSS SECTION ouTPur profile #PF 7
ttttit*!l**‘tt*it**!i*ﬂﬂrtitii***iii*tili**li**!***"***l'fl!!l**‘--t***iti!!*i‘

ki E e Ew

. Balanced within the specified number
i amount of error
i% cross=section.

r than 1.0 Ft {0.3 m). between the current

& the peed For additional cross sections,
jons n the assumed water surface was

* £.G. Elev (m) * 14,46 * Element &« Left 0B * Channel *
Right OB *

* vel Heaf {m} " 0.23 * wt. n-val. L *  0.045 *
* gasbﬂﬁ1sv {m) * 14,23 * Reach Len. (m) * 000 * 20.00 *
* crit W.S. {m) *  14.23 * Flow Area (m2) - *  24.54 *
* E.G. sigp! m,m) =),025898 * area {(ml) - = 24,64 ¥
* Tnta1*[m315} s 52 .77 * Flow {m3/s) * ® 5277 w
* Top I.rid‘Eh (m) % 52,97 * Top width (m) ¥ w  52.97 *
gl TntE1 [m/s) * 2.14 * avg. vel. (m/s) . * 2.14 =
* MaN chl.npth {m) & 1.00 * wydr. Depth (m) . * 0.47 =
* Conv. TEta] (m3/s) * 327.9 * conv. (m3/s) . ®  327.9 *
* Langth ftd' (m) #« 70.00 * wetrted Per. (m) = * £3.16 =
* wmin Ch E1 {m3} # 13,22 * shear (N/mi) . * 11¥.71 *
* alpha . * 1.00 * Stream Power (N/m s5) * = 252.11 +
t FEC§E Loss (m) bl 0.42 * cum volume (1000 m3) * 0.83 * 11.14 *
* clﬁlE Less (m) * 0.01 * cum Sa (1000 m2) C 2.41 * 19.60 *

e n-ﬂ-;l TR e praraeree e T S IR L s A AR LR R b b bbbl bl b e e o o
TR dd. a8kt k]

warning: The energy equation could not be balanced within the specified number
of iterations. €
program selected the water surface that had the Jeast amount of error
between computed and
2 assumed values. . .
warning: Divided flow computed for this cross-section.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross . J :
section. 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 below critical depth.
This indicates that there
ic not a valid subcritical answer. The program defaulted to critical
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pef.rep
depth.
CROSS SECTION LIS A El — LT R NP1 .-l.1nr-|.1'|:rrl:j:l
defloitivg ||W1I|\ T i i rurEtil (VR e

v S oo i W2
INPUT : 4 (10 DEL AYLUNTA MIENTO
pescripticn: O+250 5
station Elevation Data num=

5Ta Elev Sta Elev : ) , Eta Elev sta Elew
ik Rk e b R e e e ST LR T T bt bbbl L

1.133 15.814 -46.64 15.53

-§0.902 16.7131 -57.198 16.403 -53 L
z . § =30 14.467 -25. 595 14,193

-40.803 15.153 -38.514 15.01 -

-24.407 14.052 -13.276 13 -10,98 6)«%.255 12.67 -.05 12.444
0 17.452 6.671 13.611 LY & g.217 13.984 10. 13! 14,007
11.607 14.17 12.473 14,22 23.73% 6 #7.677 14.275 47.201 14.138
48.329 14.177 B55.848 14.231 66.421%]8 RI2-°71.901 14.218 B83.761 14.188
B4.653 14.182 103.457 13.437 105.397 120 14.082
Manning's n values M 3
sta n val Sta n val

e e t e et a sttt iaar ettt EL L L LAEL L b bl

-60.902 045 =30 045 120 045

pank Sta: Left Right Lengths: Left channel Right coeff Contr.

i -30 120 20 20 20 o | .3
SECTION OUTPUT Profile #PF 2

-t--iiiitr*littttiiiirfit#ltt*ttiiittiit*itti*tﬁ-hi*iit***iiiiillttt*ii*iitt**i-
e o

;i:hﬁ ETeu (m) = 13.38 * Element * Left oB * cChannel *

¥ Vel Head {m} . 0.25 * wt, n-val. " * 0,045 ™=
* E‘nﬁéﬁﬂw m) + 13,13 * peach Len. (m) & .00 * 20,00 =
* Crit H,E. m) * 13,16 * Flow Area (m2) * * 7.5 =
* E.G. 51Ep& {m/m) *0.033058 * Area (m2) = " 7.59 %
s Tutal*imifs] * 16,86 * Flow (m3/s) - * 165.86 *
* Top width (m) +  18.56 * Top width (m) . + 18.56 *
* yel TntE'I (m/s) b 2.22 * Avg. vel. (m/s) * - 2.1z *®
* day rjﬂ*npth (m) * 0.69 * Hydr. Depth (m) - * 0,41 *
* Conv., TEta1 (m3fs) * 92.7 * conv. (m3/s) * & g2.7 *
*= Length Etd. {m} # 20.00 * wetted Per. (m) * “ 1B.64 *
* Mmin ch E1 {m3 ® 12,44 * shear (N/m2) W * 132.08 *
= alpha ., . 1.00 * stream Power {(N/m 53} * * 293.30 *
* Frctn Loss {m) X 0.64 * Cum Volume (1000 m3) * 0.14 = 3.12 *
ok E LEss (m) * 0.01 * cum SA (1000 m2) # D.BE * g,85 &

**i**ii**ii*t*l!l*‘!.pi**j-ttt*j’**‘-p--ti***}}**‘tiiit*if:f'**iiii**tiiitt*iiil
[TT I 1Tt b dds]

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous Cross
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section. This may indicate the need for additional cross sections.
NOtE: program found supercritical flow starting at this cross section.

CROSS SECTION QUTPUT Profile #PF 7

T Tsttes st it add B P AR A o bbbt bt it Tt lttiieos Rl At 2R 2 0 R b bl bl e e s T L LR L LRt Rop bl f
FhEEFEERddn

* E.G. Elev (m) *  13.97 * Element * Left o8 * Channel *
MECRL o+ 0@t ol : . gy o
" ‘z‘ésﬁnﬂ? {m) = 13,77 * Reach Len. (m) + 2000 * 20.00 *
* crit H‘.E. m} * 13,60 * Flow Area (m2) * *  Jh.62 @
¥ E.G. S'IEpl {m/m) *(.017308 * Area (mZ) L. * 26.62 *
il Tnta.lt[,ﬂli;'s] *  52.77 * Flow (mi/s) e L IS - =~
* Top H‘E:lEh (m) *  47.52 * Top width (=) . * 47,52 *
* vel Tn'l:E'l {m/s) 2 1.98 * avg. vel. (m/s) * " 1.98 =
* Max th‘l*upth {m}) * 1.33 * Hydr. Depth (m) » " 0.56 *
* Conv. Tstu‘l {m3fs) * 401.1 * Conv. {m3/s) " « 4DL.1 *
* Length !'I!I:L {m) ¢ 20,00 * wetted Per. (m) & B 4T, I0 #
t Min Ch E1 (m) # 12.44 * shear (N/m2) L b4 .74 =
* alpha : * 1.00 * stream Power (N/m s) * * 187.76 *
. Facﬂ Loss {m) . 0,29 * Cum volume (1000 m3) * 0.83 * 10,62 *
* g &15 Loss {m . 0.00 * cum 5A (1000 m2) - 2,41 + IR.59 *

t*ji;*tiitiittﬂiﬂtiittiti*tfif"F“tl****i'**4‘-1-***ii**“.**iif**!!***‘*.‘l**f
saR kA hAE A

warning: Divided flow computed, for. this cr ss-section.

‘ b peesemie Plunc. e Jha side apeohade
CROSS SECTION defmitivament= por ¢l Exemg, Ayuntamients de Tarifa en sedidn
celebrala ol a oo s e
RIVER: FATES 3 Hﬂ:m ﬂlﬁ
REACH: ARRDYD R5: 230
INPUT e .
pescription: 04230 %
Station Elevation Data L=
5ta Elev sta Elev Sta Elev Sta Elev

kb bkndEhrEddbddtddd A AR AAEE ititir*tsl-tn#hiiiiﬂ1i-tittti**ﬁih**illii*ii
-61.389 15.461 -56.168 15,152 -52.763 14.921 —4?,156 14.518 -40.116 14.14

-a0.04 14.137 -39.979 14.135 -32,924 13.784 | -30 13.675 27,185 13.571
.25 807 13.52 -24.065 13,411 -22.57-: 13,33 -38.691 13.12 -14.411 12.B81
-11,575 12.643 -5.401 12.356 -5.‘3%. : 5,123 12.344 -4.914 12.336
-4.7207 12.312 -3.147 12.268 -.3I% ‘1A 0 12.149 2.2 11.854
2.513 11.761 3.872 12.043 5.387 6.401 13.344 6,543 13.323
7.849 13.465 10.267 13.691 13,001 13.823 44.515 13.89/ 46.956 13.887

49.186 13.891 65.205 14.10B 66.243 14.126 83.018 14,197 B83.745 14.136
101.379 13.562 103.668 13.503 119.535 14.386 120 14,408

Manning's n values nim= 3

ta n sta n val sta n val
-ti.l-i-i-'li-t-l-i‘--i-tiiti*i****iitii*ﬂi#*‘lﬂ'ﬂ!l‘t*-’t-

-61. 389 045 -22.57 045 119.635 045

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr.
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CROSS SECTION OUTPUT Profile #PF 2 o . TAlij- %
it e e e R S e R F TR T LA R R g e

L h
EhhEEdddddd ¥

FhddaRAEAAdEAA bR S e AR SRR

* £.G. Elev (m) ¢+ 13.09 * Element : - N * Left 08 ¥ channel *
VST Pead (w0 * 0,08 * Al . + 0.045
* W,5, Elev (0) + 13,00 * R + 20,00 * 20.00 *
20.00 *
* Crit W.5. (m) * - 12,76 * : _ * 12,85 *
* E.G. Slope (m/m} *0.007322 * Area {(m2) * * 12,85 ®
il Tutal*tnifs} = 16.86 * Flow (mi/s) L * 16.86 *
¥ Top HidEh {m} * 22,03 * Top width (m) y * 22,03 *
* vel Tntf1 (m/5) ¥ 1.31 * awg. vel. (m/s) . . 1.31 *
* Max chiiupth {m} o 1.24 ® uWydr. Depth (m) . _ 0.58 =
* Com. TEtﬂ (m3/s) * 197.1 * conv. (m3/s) * L S L i B
* Length ‘:I'I:d. m) +  20.00 * wetted Per. (m} = & 22,40 *
* Min ch E1 (m) *  11.76 * shear (N/m2) o * 41.18 *
* alpha - . 1,00 * Stream Power (N/m 53 * * 5404 ¢
& Frctn Lfss (] # 0.25 * cum Volume (1000 m3) * 0.14 = z.g1 +
* CRE L:::ss (m) * 0.01 * cum S& (1000 m2) ® 0.8 = g.55 *

it#nn-titi-iiiiii*ti-t:tli:ri*iﬂiltt--tt*illii-tlt*itk****lll**iiii*urﬂrwttititi
il o e o

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.
Mote: Hydraulic jump has accurred between this cross section and the previous

upstream section.

CROSS SECTION OUTPUT Profile #°F 7
tfi*‘lit#*tlt**t*kil-**ltt*ti***iibiiiiii*i‘*t*iti**lliﬂ*i*iittttitiiiiiillttltt

pEEEEEEEkER

Eiﬁﬁ‘ﬁ' D:'IEu (m) # 13.68 * Element * Left 0B * Channe] *
* gl Heag (1) " 0.23 * wt. n-val. = 0.045 * D045 *
= E'ésr-huﬂiv (m) 13,46 * Reach Len. {m) *  0.00 * 20.00 *
* Crit W.S. {m} . * Flow Area (m2) o 0.14 * 24,95 =
* E.G. 51121:& {m/m) =0.011963 *= area (m2) * 0.14 * 24.05 *
* 0 TﬂtlT.I:IE,r"E} * 5277 * Flow (m3/s) % 0.06 * 52.71 *
® Top H'id::.h {m) * 32,5 * Top width (m) o 2.2 * 3D0.34 *
* el TutET {m/s) L 2.10 * avg, vel. (m/s) e 0.39 * 11 *
* MEX 'Ch'lillp‘l'_h {m) " 1.70 * Hydr. Depth (m) * 0.07 * 0.2 *
* conv. Total (m3/s) * 4B2.4 * conv. (m3/s) * 0.5 = 4B1.9 *
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* Length wid 20.00 * wetted Per. (m) =  2.22 * 30.78 *
* mn’i:h-’E: 11,76 * shear (N/m2} *  7.63 * 95.08 *
+ alpha | 1.01 * Stream Power (N/ms) *  3.00 * 200.87 *
* Freth 0.32 % cum volume (1000 m3) * 0.83 * 10,11 *
. cuﬁ E 0.00 ® cum sA (1000 m2) * 2.38 * 17.81 *
i-ii;}Eiilt *lliitii*iii-i*ltitﬁi**ﬂi**ittt*ki!lttiit*ti**iliiillltti**it

o ok

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous cross i )
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: FATES

REACH: ARROYD Rs: 210
INPUT

pescription: 0+210

station Elevation Data nums 40

sta E sta Elev 5ta Elev sta Elev cta Elev
l**ttu*gu**-t*tttitl:k*iiﬁittitt*ii#*!!-i*tt**tﬁiiifiil#i*lti*i-#*iiii**illttiii

-63.655 14.933 -60.599 14.411 -58.636 14.189 -56.539 14.066 -49.618 13.701
-49.177 13.677 -36.834 13.308 -35.19 13.26 -33.125 13.182 -30 13.086
-28.074 13.027 -24.05 12.B81 -20.957 12.764 -19.92 12.717 -17.074 12.589
-13.841 12.458 -11.266 12.462 -1.691 12.224 0 12.162 2.271 11.733
3.388 11.508 2.584 11.673 3.134 11.766 .30 12.076 5.64% 12.294
6.71 17,918 15.037 13.098 19.831 13.33 33.998 13.363 44,222 13.324
53,559 13.34 61.16 13.443 69.516 12.592 7B.304 13.629 B86.501 13.625
§7.271 13.25 104.82 13.02 114.885 13.593 118.575 13.89% 120 13.88B
Manning's n values Aum= 3
£ta - n wal 5ta n Val sta n Val
}ﬂ*-ttt-ik*i[**il**ilt**tti*i-lii*ttll*il**i--**
-63.655 045 -19,.92 045 114,585 045
pank Sta: Left Right Lengths: Left channel Right coeff contr.
Expan.
=18.92 114.B85 20 20 20 .1 .3

CROSS SECTION OUTPUT Profile #PF 2

*ii**ﬂii*itt*tli“j!*ﬂ*t*ttttitn*ﬂ‘-*tti-ttjii***{-ititiiiit!l**ﬂ't***.i*****ﬁii*
T TTIS E R d

* £.G. Elev (m) « 12.83 * Element * Left OB * channel *
rRight o8 *

* vel HeaE (m) " 0.17 * wt. n-val. s *  D.045 @
® g&?auﬁ1sv (m) # 12.66 * Reach Len. (m) * .00 * 20.00 *
* Crit u.%. (m) = 12,64 * Flow Area (m2) " * 9:25 *
* E.G. 51Epe {m/m) *“0.025720 * Area (m2) * " 9.25 *
*Q TntaT_{l3f5] *  16.B6 * Flow (m3/s) . *  16.86 *
* Top widEh {m) = 74.99 * Top width (m) » * 24099 =
* vel Tut:1 Cm/s) L 1.82 * awg., vel. (m/s) * " .82 #
* MAX £h1*ﬂpth (m) . 0.99 * Hydr. Depth (m) * . 0.37 *
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& *105.1 "% Conv. JL!H;} " * 1051 *®
» *  20.00 * wetted Per. (m) o = 5.2 *
d ® 11.67 * shear (N/ml) ¥ € 533 -
b —T.00 T Stream Power (N/m 5) * * 168.38 *
" : A #  0.55 * Cum volume (1000 m3) *  0.14 * 2.60 *®
‘8 e + 0,00 * Cum SA (1000 m2) « 0,86 * 9,08 *
iii**t**iliilttiiihiiil-liiiiti+ii*iiit*tltiif*#*ittttitt*ﬂ!k#ﬂttii*titiiit*iiii

TEEFARERATE

warning: The energy loss was greater than 1.0 fr (0.3 m). between the current

and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 7

e s tsadsteat bt a b e b L R Rl R FhddddkdI At AEEAAREATEEE TR AR R A AR REAW AT

i ek o R W

* E.G. Elev (m) * 13,37 * Element # Left OB * Channel *
Eiﬂ% ﬁné (m} - 0.24 * Wt. n-val. = 0,045 * 0.D45 *
. glfﬁuﬂsu {m) * 13.13 * Reach Len. (m) * 20,00 * 20.00 ¥
* Crit W.5. {m) = 13.13 * Flow area (m2} * .21+~ 83 *
* E.G. 5’159& {m/m}) *0.021737 * Area {(m2) " 2,21 * 22,83 *
o | Tbtl1t(m3fij & 52.77 * Flow (m3/s) . 2.42 * 50,35 *
* Top HidEh ) * 52.41 * Top width (m) * 11.43 * 40.98 *
* yal T::.tfl (m/s) " 2.11 * avg. vel. (m/s) % 1.09 * 2.21 *
LT 1'.111*ﬂ:|th (=) - 1.45 * Hydr. Depth (m) * g.1a 0.58 *
= Conv. ‘rst.ﬂ (m3/s) * 357.9 * conv. (m3/s) » 16.4 * 3241.5 *
* Length l:'td {m) = 20.00 * wetted per. (m) *  11.44 * 41.32 *
* win ch E1 (m) *  11.67 * shear (N/m2} + 41,14 * 117.75 *
®= Al pha 5 * 1.06 * Stream Power (N/m 5) * 45.001 * 239.73 *
- FEFEE LEES L) * 0.43 *® cum volume (1000 m3) * 0.81 * g9.83 =
*C ? E Loss (m) . 0.00 * cum sa (1000 m2) " 2.25 * 17.10 *
*t’***i#i--ﬁt*t-t********‘“***"**ﬂt""—'**‘tifi*’l'**"-***-*****-****‘*-'.‘.
el B iRk

warning: The energy equation could not be balanced within the specified number
of iterations. . 3 ;

|i|rn-gram used critical depth for the water surface and continued on with
the calculations.
warning: Divided flow computed for this cross-section.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current
and previous cross ) ]

L section. 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 below critical depth.
This indicates that there .
ic not a valid subcritical answer. The prograam defaulted to critical

Pagina 32




00 C 0P P00 RO RROOOOORRPR00OPROREPRPROOPORRRPRRRORRRRERI

pef.rep

depth.
CROSS SECTION DILIGENET A E preents PIan . ha sida aprobado

detinlily & par gl Exco Avapninpirentn de Lt en st
RIVER: FATES celebrada i -39 WAYD- 2012
REACH: ARRDYO RS: 190

0

INPUT =t
pescription: 0+190 i
station Elevation Data num= 38

Elev Sta Elev 5ta Elev
qqtt-tt**nkwiittt*tii**iiii*itil***ﬂii*i
§ 13,251 -55.124 13.057 -52.B35 12.983
76 12.772 -38.346 12.771 -31.428 12.596
-30.587 12.576 19,86 12.042 -19,58 12.028 -16.612 11.853
-11.941 11,88 -9.367 11.943%- 11,866 0 11.558 4.006 11.549
4.444 11.601 6.045 11.692 Y 7.25F: 31.775 7.914 11.978 11.003 1z.438
23.B68 12.872 25.67 12.804 : 895 42,129 12.888 56.721 12.955
58.495 12,985 71.734 13.262 - .29 B8.251 13.322 94.385 13.125
i05.73 12,808 112.223 13.195 117.847 13.664

Sta Elev 5ta Elew g
+‘i-t-it*ﬂ[**iiti-ttii*l*ﬂ-l**’t*t!*l'
-67.324 14.392 -61.348 13.403 -
-49,.233 12.885% _‘Ergg 12.812 A3«

manning's n values num=
ta n val St n val sta n val
ottt tacx ot A TR R A AR S a b E b L L L L L L

-67.324 .045 -19.E86 045 112.223 045

E:nh: sta: Left Right Lengths: Left Channel wmight coefF Comtr.
n.
- -19.86 1i2.223 20 20 20 9 | |

CROSS SECTION OUTPUT Profile #PF 2

iiittlii*i!**i.i**-lliiiii!Iﬁiiilt**itt*ilI'ii*-**ttt**i'l***-ti**ill***i!-i**li
S S E s s 8L

;igﬁg,ng‘lzu {m) + 12,290 * Element * Left o8 * cChannel *
* val H-Eaf (m) * 0.16 * wt. m-val. * 0,045 * 0.045 *
& gfﬁuE"IEu [m) # 12,12 * geach Len. (m)} * 20,00 * 20,00 *
& orit H.Ei (m) =  12.12 * Flow Area (m2) w o.oe = .40 =
" E.G. 5'I-E-pe (' m) *0,028255 * Area (m) o 0.06 = 9.40 *
0 Tﬂtﬂlt{ﬂ,."'sj * 16.B6 * Flow (m3/s) * .03 * 16,83 =
* Top 'l'idEh (m) *  30.34 * Top width (m) " 1.60 * 2B.74 ¥
* vel Tcrti'l [(m/s) L 1.76 * avg. vel. (m/s) e 0.44 * 1./ *
£ Max Eh'lin'pﬂ‘l () * 0.57 * Hydr. Depth (m) * 0.0 = 0:33 =
& Conv. Tftl'l (m3fs) * ag.1 * conv. (m3/s) o 0.2 * 58.9 =
= Length !:'td. {m) « 20,00 * wetted per. (m) " 1.61 * 28.81 *
* min Ch E"I m) +  11.55 * shear (N/m2) * 11,32 * 92.61L *
* Alpha . » 1.01 * Stream Power (N/m 5) * 5.00 * 165.94 *
* Fretn Loss (m) . 0.27 * cum volume (1000 m3) * 0.14 * 2.51 *
* C&E LDss Cm) * 0.03 * cCum SA (1000 m2) " 0.85 * B.54 =

tt-'t*ttt**'****q'itt*ji**n***ﬁ‘.h‘t:.li*iil**j*ii*iitti**‘*il***.i**itti#**l'*ﬂ
dddwdd iy

warning: The energy eguation cowld not be balanced within the specified number
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of iterations. The Lt ; ;
rogram used critical depth for the water surface and continued on with

dy..ﬂthH'l

loss was greater than 1.0 ft (0.3 m). between the current

ross
i jon. | This may indicate the need for additional cross sections.
wWarning:.. E{g e ctandard step iterations, when the assumed water surface was

i
he calculated water surface came back below critical depth.

t there
is not a valid subcritical answer. The program defaulred to critical

ECTION Profile #pPF 7
i*ii*i1**‘iiitttf***rp*¢i-t+t:1**.tt*-t*:-i*ii‘t***iiit**nptti--it--tt***tﬂ!*iii

Tl iR 2 A 8

* E.G, Elev {m) * 12,81 * Element * (eft OB * cChannel *
rRight OB *

* yel Heag (m) * 0.41 * wt. n-val. * D0.0a5 * 0.045 *
£ W.5. [1Ew (m) * 12,41 * peach Len. (m) & 20.00 * 20.00 *
" EE%EHH.E. (m} #  12.51 * Flow Area (m2) ® 1.33 w LrEY ®
* E.G. sTEp! (m/m) *0.034241 * area (mZ) L 1.33 & 1ir.k3 ~
* 0 Tnta1*{i3fs} * 52,77 * Flow (m3/s) - 1.76 ~ 51.01 *
* Top HidEh {m) ®  37.96 * Top width (m) * 7.31 * 30.65 *
* yal Tbt:] (m/s) * 2.75 * Avg. vel. (m/s) * 1.32 = 2.6 *
* Max ch'I*npth {m) ” 0.86 * Wydr. pepth (m) - 0.18 * 0.58 =
* Conv. TEtll (mifs) = 2B5.2 * conv. (m3/s) e 8.5 ¥ 2057 ™
= Length Etd‘ {m) *  20.00 * wetted Per. (m) * 7.32 * 30.73 *
= win Ch 51 {m}) #  11.55 * shear (N/m2) *=  pFl1.04 * 1054 B3 =
* Alpha o » 1.05 * stream Power (M/m s) * BD.54 = 557.33 *
* FEFEE LEss {m) . 0.54 % Ccum volume (1000 m3) * g.re = 9.2 *
®C&E LEss (m} & 0.02 =* cum 5& (1000 m2) » 2.06 * 16,38 *

***t;*ttt*ii!t***itiijtjtt*gtiﬁ**li‘--it*ii***iiliittttii!*ﬂ*'ﬁ**’t'*iltki***‘*'
Wik ok

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for :
i 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 additiona)l cross sectionms.
Wote: Program found supercritical flow starting at this cross section.

CROSS SECTION

RIVER: FATES
REACH: ARROYOD RS: 170
INFUT
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pescription: O+170 -
station Elevation pata  num= 39 ELS
Elav sta Elev sta Tew Sta Elev Sta Elev
**ii*tq.t&nttf!:g*ﬂ'trt:i*f:t**gg.t*‘ttiigiii* dEdd kbbbt hbdd W EddE
-70.069 14.601 -63.148 13.396 -62.826 13,357 -61.565 13.2B4 -55.583 13.049
-49.707 12.B51 -48.341 12.B2 -46.197 77T -41.0098 12.729 -37.84% 12.619
-33.B56 12.496 =30 12,308 -27.589 .191 -25.991 12.091 -23.184 12.016
-14.133 11.578 -172.128 11.61E -2.265  11.109 0 11l.0686° 4.102 10.946
4,155 11.041 @ 5.264 11.1 6. 11377 | 11.79% 11.732 1I12.117
16.526 12.062 19.812 12.003 32.9 % 11.763 49.992 11.745
i)

55.195 11.876 75.268 11.998 83.0 11.295 98.728 10.967
103.362 11.195 114.1 12.083 117.75 12.067

Manning's n vValues num= 3

£xa n val sta n val sta n val
P s AT T R L L A A S TR A R e ke b b b L LA

=70.069 045 =30 045 117.75 045
gank Sta: Left Right Lengths: Left Channel Right Coeff Contr.

e -30 117.75 20 20 20 .1 .3
CROSS SECTION ouTPuT Profile #PF 2

t*.1**114a--ttttti*ﬁikiiiriiliittttk*!*#*iitiit*iillwtitiitiiiti*iiliit**iilitii
AR R R R E R

* E.G. Elev (m) *  11.71 * Element * eft OB * Channel ®
Right oB *

" yal Heag {m) ® 0.05 * wr., n-val. » * 0.045 *
* HE?ﬁQFTEH (m) * 11.66 * Reach Len. (m) & .00 * 20,00 *
* crit W.5. (m) =  11.49 * Flow Area (m2) " " 16T *
L 51Epe (m/m) #0.007945 * Area (m2) L & J5.7T% W
" Q Thta1.[H3fi} t  16.86 * Flow (m3/s) . * 16.86 *
* Top uﬁdEh {m) *  46.03 * Top width (m) » *  45.03 *
* vl Tut}1 (m/s) * 1.01 * avg. vel. (m/s) - . 1.01 =~
* Max :h11npth (mJ} * 0.72 * Hydr. bepth (m) * = 0.3 =
* Conv., 'I'ErtaT (m3fs) * 189.2 * conwv. (m3/s) * *  189.2 *
* Length Etd‘ (m) *  20.00 * wetted Per. (m) * * 46,20 *
* sin Ch 51 {m) #  10.95 * shear (N/m2)} " * 28.24 *
* Alpha i * 1.00 * Stream Power (MN/m s) * *  JB.44 *
% Ercin LEss Cmd b 0,17 * Ccum Volume (1000 m3) * 0.14 * 2.25 ¢
*LAE Loss {m) - 0.00 * cum sa (1000 m2) * 0.83 = 7.79 *

***-irijttfitifﬁﬂipttji**j-ti*ti-i**iﬁi'hiiitlf***iiiii-liili*ﬂli****i’.*"“-.'
el de A e

warning: Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Profile #PF 7
n*t*ittttititiitkwﬂtttinlr*ltti**ﬂi!t*ﬂllit*itiit***i-iiiii**-iiiiiti***i--littﬂ

Eldrd ke

* E.G. Elev (m} # 12.06 * Element * Left oB * cChannel *

Right OB *

* yel Htﬂg (m) " 0.08 * wt. n-val. # ®  0.045 *

* w.5. Elev {m) = 711.98 * peach Len. {m} ® .00 *  20.00 *
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26500~
= it W (m) * 11.85 * Flow Area (m2) ® * 41,22 ¢
* E.G. Ept {m,/m) #(,013839 * Area (m2) N ® 41.22 %
* g Total *{mlfs] = §2.77 * Flow (m3/s) - « E2.7T ®
* Top width (), ', * 120,03 * Top width (m) " + 120.03 *
= yel Tofal {ms) + 1,28 * avg. vel. (m/s) * « 1,28 *
* max chl lnpth (m) * 1.03 * Hydr. Depth (m} - * 0.3a4 =
* Conv. TE'I:a'I. (m3fs) * 448.6 ¥ Conv. (m3/s5) = *  JAR.B *
* Length Etm {m) «  720.00 * wetted Per. (m) » * 120.26 *
* Min ch 51 {ml * 10,95 * shear (N/m2) * * 46,51 =
= apha y " 1.00 * Stream Power (N/m ) * *# 58.35 ®
. FEE:'BI:E LE“ {m) " 0.23 * cum volume (1000 m3) * 0.76 * 8.63 *
* £ & E Loss (m) % 0,01 * cum Sa (1000 mZ) o 1,99 * 14,88 *

1.16 *

tii**‘iiilltttl**iiﬂ**tt.tittl!**‘ittt:t*jtiﬂ“gttt-t*ﬁiiﬁiq#titititti**iill*iii
RS AR EER

warning: Divided flow computed for this cross-section. ; .
Hote: Hydraulic jump has occurred between thiz cress section and the previous
upstream section.

CROSS SECTION

RIVER: FATES
REACH! ARRDYD RS: 150
INPUT
pescription: 0+150
station Elevation Data num= ig
£ra Elaw 5ta Elev 5ta Elav =ta Elew 5ta Elew

T T L Ll a s a A L T Al g d p g b savdhrrhrhEtddvEE ARt E A AAREAAWEE SIS

-64.017 13.965 -62.761 13.746 -61.938 13.643 -57.083 13.431 -56.936 13.365
-55.777 13.321 -44.511 12.954 -40.853 12.859 -31.039 12.474 =30 12.406
~3t'.93 12,14 -21.535 11.827 -17.568 11.639 -14.455 11.452 -11.006 11.337
-7.374 11.339 0 11.125 4.372 10.943 5.362 10.803 7.872 10.523

g 105 11.135 9,747 11.579 10.052 11.589 10.275 11.586 18.316 11.533
77,181 11.47 35.618 11.791 47.884 11.358 53.088 11.377 62.668 11.672

73 487 11.779 B5.089 11.744 98.568 11.002 101.187 10.836 104.091 11
116.101 12.059 119.234 12.102 120 17.087
manning’s n values num= 3

sta n val sta n Yal cta n val

ti*ﬁ**iitt*f*****ri*iit-t*ttt****ﬁl*i--'i'tft**f

-64.017 L0d5 =30 045 116.101 045
Bank Sta: Left Right Lengths: Left channel Right coeff Contr.
Expan.

. -30 116.101 20 20 20 I | 3

CROSS SECTION ouTPuT Profile #PF 2

ttiitt}r*qptittittiji**#‘i--ti*nit**tliiiii*iiilﬁiIiF**‘iil*i***‘.*tﬁ*tl**ttliii
GEEEREEEEEE

% E.G. Elev (m) *  11.54 * Element * Left 08 * Channel *

right OB *

* gl I-Iea:i {m} # 0.04 = wt. n=val. * *+  0.04%5 *
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= 11.50 * Reach Len. (m)

-

20.00 = 20.00 *

. * Flow Area (m2) ¥ *. 1983 8
0. 009612 * Area (mi) % * }9.B83 *
* 16,86 * Flow (mifs) * * 16.86 *
*«  B1.01 * Top width (m) . = §1.01 *
= 0.85 * avg. vel. (m/s) ® ‘ 0.B5 *
* max chl opth (m) *  0.98 * uydr. Depth (m) " * 0,24 *
* Conv. 'réta‘l (m3fs3 * 172.0 * conv. (md/s) - * 17:.0 *
* Length Etd' (m) = 10,00 * wetted Per. (m) " ® B35 ®
= Min ch E‘I (m) * 10.52 * shear (N/mi) " * 22,98 *
* Alpha ~ * 1.00 * Stream Power (N/m 5) * # 19,54
* Fretn Loss () " 0.27 * cum volume (1000 m3) * 0.14 = 1.88 =
* C&ELoss (m) - 0.00 * cum Sa (1000 m2) . 0.83 * 6.52 *

tiitti1**1“&*****1'**1#*1##..tt*l'**l***ﬂlli**ili**ﬂ.!*t*!’**il*ﬂﬂ..i"t-lit***
A e b

warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) i5 less than )
0.7 or greater than 1.4. This may indicate the need for additional

cross sections.

CROSS SECTION OUTPUT Profile #PF 7

ﬂ-tttttii:i‘f*“‘.Fi*ittp*jiiiliiit-titt**ﬁli*tt*iiii*“’ﬂ*ii.tittt*iiil*"!‘F#***
Wi e W

* E.G. Elev (m) * 11.83 * Element * Left o8 * Cchannel *
Right og *

* vel Heag {m) ‘ 0.06 * wt. n=val. * *  0.045 *
" Eifﬁnﬂgv {m) « 11,77 * reach Len. {m) * 2000 * 2000 =
* Ccrit w.s. (m) - * * Flow area (m2) . =  A7.33 »®
* E.G. slgpu Cm/m) *0,009531 * Area (m2) = %  47.33 ¢
w1 Tnta‘lt(ml.-"s} * 52,77 * Flow (m3/s) - « .7 o*
* Top H"l:l‘Eh m} * 178.11 * Top width (m) " * 128.11 *
* vel 'rutil‘l (m/s) " 1.11 * aAvg. vel. (m/s) . = 1.11 *
* Max 'r:h'l_n-pth {m) e 1.24 * Hydr. Depth (m) ¥ r 0.37 #
* conv, Total (m3/s) * 540.5 * Conv. {m3/s) * *  540.5 *®
* Length 'i"rltr.'l. {m) # 20,00 * wetted Per. (m) L * 128.50 *
* wmin ch E'E (m) *+ 10,52 * shear (N/m2) * ® 34,43 *
* alpha . " 1.00 * stream Power (N/m s) * * 3R.38 *
# FE?;; 1.355 {m) # 0.26 * Cum volume (1000 =3) *® 0.76 = 7.75 =
- CIJ?IE LE!.s {m}) L 0.01 * Cum SA (1000 m2) - 1.9 = ]12.39 =#
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warning: Divided flow computed for this cross-section.
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.

CROSS SECTION BHLLETRCTA - El presunte 1T WEREURERRR | gl aprohado
dglitiiey s spghi pasr el Fxirist, Ayuiibamnus de Tl won Ssdan
RIVER: FATES elebrosds < digg.owvn 209 -
REACH: ARROYD RS: 130 )
i
INPUT :
pescription: 0+130 ]
station Elevation Data num= 41
Elev sta Elev sta Tev s5ta Elev s5ta Elev

EREEREEA AR EAAR AR AR R AR R A bR R R R R AW T it i ddtitta e r e R A LR R RS AR LS b b

-63.728 13.083 -61.408 12.97 -59.939 /13.015 -56.567 12.947 -33.407 12.843
-43,.875 12.576 -41.064 12.488 -35.083° 12,251 -30 12,142 -28.72 12.115
-26.817 12.021 -16.377 11.412 -13.598 . 11.237 -7.B&3 11.5 -.926 11.164
0 11.074 5.283 10.506 6. % /. B.35 10.355 6,507 10.362
6.577 10.358 7.32 10.43% 12. 537 10.9% 14.24 11.189
14.511 11.212 7.9 11.13 29.677° .794 1D0.963 32.638 10.955
36.234 10.932 52.801 11.128 54.548 66.36 11.578 73.174 11.676
87.015 11.72 99.803 11.114 103.245 10.92 107.894 11.213 118.156 12.133

120 12.1B5
Manning's n Values i 3
sta n val Sta n val sta n val

e T LT e bt tar s S P L T h bR d b h b

-B3.7T2E 045 =30 045 11E.156 045
gank Sta: Left Right Lengths: Left channel Right Coeff Contr.
Expan.
e -30 118.156 20 20 20 P § .3

CROSS SECTION OUTPUT Profile #PF 2

‘hiitt*itt**ﬁli*ii-iiiill*ti***l*.'.t-it*.tt**"-**iti**!t-***-*‘**ttt'******'*-
WA AR

* E.G. Elev (m) *  11.27 * Element * Left OB * Channel *
Right o8 *

* el Htag m} » 0.07 * wr. n-val. . *  0.045 *
" Eﬁ?ﬁuElf“ {m) * 11.20 * meach Len. (m) = 20,00 * 20.00 *
*erit W.S, (m) " * Flow area (m2) & *  14.89 *
* E.G. EIEp: {m/m} *0.019478 * Area (m2) * % 14,89 *
* .0 Tﬁta1*[m3f5] =  16.86 * Flow (m3/s) d *  16.B6 *
* Top quEh (m) «  B7.43 = Top width {(m) " * pT.43 *
* yel Tutil (m/s) * 1.13 * avg. vel. (m/s) * . .13 &
* Max Ch1iﬂpth {m) ol 0,85 * Hydr. Depth (m) " » 0.22 *
* Conv., TEtal (mifs) * 120.B * Conv. (m3/s) : v 1208 #
¥ Length Etd. Cm) * 20,00 * wetted Per. (m) » *  pF.54 ®
* win ch E1 {m}) = 10.3% * Shear (N/mZ) " v 4212 v
* alpha . » 1.00 * Stream Power (N/m s} * * 47,69 *
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* Fretyloss fmd. o o Na st ﬂm:lﬁ.lue (1000 m3) * 0.14 * 1.53 *

* 0.00 * cum SA (1000 m2) . 0.B3 = 5.04 *

!i*.-t*.jt***‘.it.ji*‘[***.-tttil*flltitti*ii!*****ii**i*ilﬁﬂﬂ

tC&E LE!L [m2

dndEkdREANETTRES
hhE AT RN

d flow computed for this cross-section.
energy loss was greater than 1.0 ft (0.3 m). between the current

Cross
This may indicate the need for additional cress sections.

: Divi
v, Th

CROSS 5 Protile #PF 7

FRREENARANEFEA AR Ed bt A b AR e R e e e e d ok Tl Lt Ea it i e et LA bR b b n bkl b
R R RN R

* E.G. Elev (m) *  311.57 * Element * Left OB ¥ Channel *
Right OB *

* vel Heaﬂ {m} ® 0.12 * wt. n-val. * * D045 *
* g&?ﬁnE1Ev {m) # 11,44 * peach Len. (m) * 70,00 * 20.00 *
* Crit w.5. (m) # 11,39 * Flow Area (md) " ® 3423 *
£ F.G. 51Ept {m/m) *(,018750 = area (m2) ¥ * 34,33 ®
* 0 Thta1‘{m3#s] ® 52,77 * Flow (m3/s) s AR AR
* Top 'n"il:l‘Eh (m) & g4 84 * Top width (m) ¥ ® 04 .84 ™
* yel Tm::i (m/s) - 1.54 * avg. vel. (m/s) & . 1.54 =
* Max chlinpth () = 1.09 = Hydr. Depth (m) o o 0.36 =
£ Cony. TEta'I (m3fs) * 385.3 * conv. (m3/s) " *  Ig5.3 &
* Length ftd‘ {m) *  20.00 * wetted Per. (m) . * 4.9 v
* win Ch 51 (m} #  10.35 * shear {N/m2) ® * pb.30 *
* alpha - 1.00 * stream Power (N/m s) * * 102.19 =
s FE?EE Less (m) - 0.46 * Cum Volume (1000 m3) * 0.76 * 6.93 =
LB o I;ilE Less [(m} * 0.00 * cum 5a (1000 m) ” 1.99 * 10.17 *
iiitit*'ﬁi*ﬂ-ititttlii*tlt*il*tﬂ'tttt:ﬂiii*ﬁiliii'tll:t'l"n'FF'Pii--ti*tlli’**ili*ttﬂttttf
i o okl W

warning: Divided flow computed for this cross-section.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current

and previous Cross .
section. Thit may indicate the need for additional cross sections.

CROGS SECTION

RIVER: FATES
REACH: ARROYD Rs: 110

INPUT .
pescription: 0+110
Station Elevation Data nLm= 70
Elav STA Elev 5ta Elev 5ta Elev Sta Elew

Faaddd g S R E AR e ok GdddntEEAAREEAAAT RS T A AAREAEA A SR kEkdrknE e Ed EEE
-65.4927 12.537 -60.468 12.269 -58.409 12.321 -54.B64 12.175 -47.351 11.848
-41.478 11.636 -32.308 11.393 -30 11.312 -28.092 11.245 -22.994 10.987

=15 11.377 -14.135 11.419 -12.B48 11.449 =12. 594 11.43 -12.388 11.395
-11.344 11.329 -11.315 11.327 -11.235 11.322 -11.073 11.307 -10.872 11.288
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pef.rep
—lﬂ,igg G T =il .251 11.242.7}01%§§ 11.242 -9.933 11.229 -9.763 11.232
-8.3 n s 08031 11,0551 LS 11.033 -5.743 11.03 -5.44 11
=5.08 10. =4,.232 10.B83 -1.1B4 10.5 -1.174 0.5 =-1.115 10.5
=, 106 10.5 ¥ 10,5 1.286 10.47 1.541 10.466
6.719 10.517 7.318 10,505 8.193 10.504 9.905 10,504
11.043 10.651 12,458 10.902 13.446 10.992 15 11,088
i6.554 11.201 17.97 11.15 18.875 11.016 21.691 10.893
30 10.668 39.517 10.443 46.131 10.511 50 10.6
60 10.B42 6£3.943 10.974 70.468 10.976 81.ZL7 10.E18
98.56 10.116 103.B87 10.622 109,582 11.142 120 11.291
; M= 3
sta n val sta n val
1**-.t-tt*t**ii--itiit*ii*‘iiii**liiii.*i*il’ii+
-65.492 LO45 1] 045 109.682 045
gank Sta: Left Right Lengths: Left Channel  Right Coeff Contr.
Expan.
60 109.682 20 20 20 3 w3

CROSS SECTION OUTPUT Profile #PF 2

tit:iiii*ﬂlttiiii***iil-tt-i*ti*iqi**tit**ntrtttttittttk“nnlttitttttnii*q--titt-
EEw T Ed e Ehkd

:i:ﬁg.nslfu (m) * 10.B1 * Element * Left OB * Channel *
* vel “eaﬂ (m) o 0.10 * wt. n-val. = 0.045 * 0.045 *
* W, 5. E1fv {m * 10,72 * Reach Len., (m) & 20.00 %« 20.00 =
* EE%?HH,E. {m) ®  10.72 * Flow Area (m2) L 6,08 = 5.82 ®
¥ E.G. 51Epe {m/m) *(.026894 * area (m2) . 6.58 * .52 *
ol - ] Tnta1ﬁﬂl3f5) = 16.86 * Flow (m3/s) - 7.BL * 9.068 *
* Top Hﬁd}h {m) *  B2.45 * Top width (=) * 41,63 = J0.82 *
* yal Tnti1 {m/s) " 1.32 * avg, vel. (m/s) * : S Bl 1.56 *
# wax chl‘npth {m) * 0.60 * Hydr. Depth (m) * 0.17 “ 0.28 *
* Conv. Total (m3/5) * 102.B ~* Conv. (m3/s) " 47.6 * 55.2 *
* Length Etd. (m) = 20,00 * wetted Per. (m) *  Al.67 * 20.86 =
* min Ch ET {m) * 10,12 * shear (N/m2) * 44,18 * 73.58 *
* alpha . ” 1.08 * stream Power (N/m 5) * 49,42 * 114,43 *
* Frotn LEEﬁ {m) " D.46 * Cum volume (1000 m3) * 0.07 * 1.33 *
* C&E Loss (m) . 0.01 * cum Sa (1000 m2) - 0.42 * 4.15 =

Rt L L L e s s b At i bR R e L FhhhEREAddddaEdhddddbi bbb bbb ae R
[F e s dd e bh i

warning: The ene;gy equation could not be balanced within the specified number
of iterations. e

rogram used critical depth for the water surface and continued on with
the calculations.
warning: Divided flow computed for this cross-section,
warning: The energy loss was greater than 1.0 fr (0.3 m). between the current
and previous Cross . .

section. 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
th, the caleulated water surface came back below critical depth.

ep
This indicates that there
Pagina 40
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is.ner B vatid 5""'“.*'51.*%&1:##"-" The program defaulted to critical

r. Profile #PF 7

ik i_ugl:f‘;i{&n-tttt*::iit-ttt-t*iinnittitiil141;-*1*:&:-1-*1“i--tit:tu:ﬁ-*iﬁ
AEEaEEdhERe S !

* E,G. Eley (m) Voo 11,10 * Element * Left o8 * Channel *
Right OB % |

* Vel Head (m) - *  0.16 * wr. n-val. «  0.045 * 0,045 *
* w.5. Eley (m¥/° ' /* 10.94 * reach Len. (m) = 20,00 * 2000 *

fo.00, pd &S
* Crit W.S. & 10,04 * Flow Area (m2) * JRO00 * 11,69 ¢
L3
* E.G. s‘lgpe {m/m) *(),029564 * Area (m2) « 1800 * 11,69 *
* g Tortal (m3/s) *  §2.77 * Flow (m3/s) « 32,04 * 20.73 ¥
* Top Hid:h (ml #= G§3.81 * Top width (m) " th6.B8 * 36,53 =+
* el Tﬂt%‘ (m/s]) £ 1.78 * avg. vel. (mSs) % 1.8 * 17T =
* MaAN ch]inpth (m) & 0.82 * Hydr. Depth (m) _ 0.32 * 0,32 *
* Cany. TEta1 (mi/fs) * 306.9 * conv. (m3/s) & 186.3 * 120.6 ¥
# Length Etd' {m) *=  0.00 * wetted Per. (m} * &5R.B6 * 36.98 *
# Win Ch E1 (m) = 10.12 ~* shear (N/m2) = Qg9i.62 ¥ 9l.66 *
e

* 41pha 3 » 1.00 * stream Power (N/m s) * 163.07 * 162.33 ~*
L FEtEE LESS m3 * 0.45 * Cum Volume (1000 m3) * D.58 * G.47 *
*C&E Loss (m) D01 * cum SA (1000 m2) » 1.42 * B.B5 *

*H-ll-l.'i-l e T sttt a e s s et ettt e s AR AL AR L bbbl g b bl kit EkAdBde TR R AR EERERE

T LT T

warning: The tne;ﬁr equation could not be balanced within the specified number
of iterations. [

ram used critical depth for the water surface and continued on with

faty
the calculations. ¥
warning: Divided flow computed for this cross-section.
warning: The energy loss was greater than 1.0 fr (0.3 m). between the current
and previous cross :
section. This may indicate the need for additional cross sections.

warning: During the standard step iterations, when the assumed water surface was

set egual to critical
depth, the calculated water surface came back below critical depth.

this indicates that there
. fe not a valid subcritical aneswer, The program defaulted to critical

CROSS SECTIOM

RIVER: FATES

REACH: ARROYD RS: G0

INPUT

pescription: 0=090

station Elevation Data num= 47

Sta E sta Elev sta Elev Sta Elev sta Elev
-tiiitii!ltiitti:tiii!i*i!t*ili*i:tt**ﬂi!t#*ititlki!ilii*lt**iiii**iltt**tiii**i
-65.683 12.164 -58.578 11.739 -5B8.573 11.739 -5B.54 11.738 -51.463 11.504
—45.73 11,258 -44.353 11.234 -42.653 11.174 -32.861 10.869 -30 10.709
-26.766 10.528 -19.997 10.068 -15.913 g.704 -0.B16 10.329 -7.451 10.38
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-6.668 10,317 -5.313 10.213 -Z2.464 10 0 9.812 2.111 9.626
4.857 9.43% G5.B76 9.209 7.527 8.B83 8.195 B.694 B.224 8.701

8.9 B.782 10.897 9,185 11.959 9.272 13.412 9.697 16.718 10.749
17.553 10.784 19.709 10.771 20.204 10.616 21,332 10.305 22.434 10.252

L lm L]
2% 564 10.199 40.681 9.8/ 54.43 9.681 59,367 9.766 73.739 9.578
75.268 9.553 76.277 9.459 97.007 10,139 97.651 10.201 113.439 10.73
114.902 10.747 120 10,977 {LIVENCIAL Bl presente Man.. A s nprohada

el v U 2k ExCIns MIJH..L'HH' e Tasils =a Bifalibi

Manning's n values o= g
ota n 1”‘] cta i "ll'll.llfl |I»§ﬂuh‘.“u;aﬁnﬂnm ..........
l*i1-iilt*itt*!t*i‘lltt*l*t*ﬂ.Pitill*ti**ﬂi**-l*

-65.683  .045  -30 045 O7.0075f STOMETaRIO DEL AYUNTAMIENTO
gank Sta: Left Right Lengths: Left channel JfRight coeff Contr.
an .
i -30 97.007 20 20 20 «1 3

CROSS SECTION OUTPUT Profile #PF 2

e e e e T LT L s P s S s Bkt ettt s AR NN R R SRR LR bbbl bl
EhEEEREENEE

* E.G, Elev (m) = 9,85 * E' At e Y * Left OB * Channel *
Right 0B * R
* yiel Heag {m) * 0.23 ¥ wt. ' & 0.045 =

. !EsﬁﬂFTEH (m) ¥ 9.72 * Reach Len. (m) « 20.00 * 20.00 *
* ot W.5. {m} = 8.79 * Flow Area (m2) " " 7.94 =
* E.G. 512p£ (m/m) *0.076413 ~* area (mi) . " 7.94 *
* 0 TBta'I*E-i,-'s} *  16.86 * Flow (m3/s) * * 16.86 *
* Top brrdEh {m) *« 3B8.83 * Top width (m) * ®*  IH.E9 *
* vel Tn'l:,:'l (m/s) & 2.12 * avg. vel. (m/s) » » 2.12 =
* sax Chl _npth {m) t 1.03 * Mydr. Depth (m) - - 0.20 =
* Conv. 'FEta'l (m3/s) * 61.0 = conv. (mi/s) " % 61.0 *
= Length Etd {m) «  20.00 * wetted Per. (m) ® * 39,10 *
= min ch 51 {m) o £.69 * shear (N/m2) » * JENIR *
* Alpha i = 1.00 * stream Power (N/m s5) * + 323.12 =
* EPCTn LEES (m) ' 0.B5 * Cum volume (1000 m3) * - 1.19 =
&R LE-H (=) "‘ 0.01 * cum SA (100D m2) " " 3.56 *

B e L1 "ttt iasas s o et s A DR L bt FhkrEddaddddARwdEdkhhAoeedde Y
[T st 24 & 8]

warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less £ e

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 previous cross
section. This may indicate the need for additional cross sections.
MOte: Program found supercritical flow starting at this cross section.

CROSS SECTION OUTPUT Profile #PF 7

ilt**jl**‘.ti--titt*11**1itii*iIti*tiliiﬂ‘F***ii***ﬂ!ﬂ**"t********i‘-i.****'*il
el ek ok
# E.G. Elev (m} *  10.26 ™ Element # |eft 08 * cChannel *
Right oB *
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FOOPPO0OSEOOOORDORPETOOOEERIROROGEOPOROOOPCEOOPOEOOERPOREOCROOOOROOSORE®

DILGENCLA - El peasrnte L PR = T | anenhndo
dolnitivdiatuie por B L ook i mERddin
n?
il ol il E E mm? fini
celebrid pef.rep
t yvel Head (m) * .30 * wt. n-val. * & 0,045 *
FL SECHETARIONEL AYLUNTAMIENTO

* 9.96 * mReach Len. (m) + 20,00 * 2000 *
Tow Area (m2} L * J.75 E

W.5. Elev (m)
20.00 =
crit H.E. {m)

* E.G- 512&& /m) *0,062251 * Area (m2) * x. .75 @
¢ g Tatal (/s ¢ 52.77 * Flow (a3/s) . + 8.y
N + 74,84 = Top width (m) * ¢ 74,84 *

L 2.43 * avg. vel. (m/s) % " z.431 *

* Max II:.'I1‘E‘D|:|th {m) " 1.26 * Hydr. Depth {(m) * * 0.2g =
* Conv. TEta1 (m3fs) * 11.5 * conv. (m3/s) " R & N
* Length wed. (m) *  70.00 * wetted Per. (m) " L P
* min ch E] (m) e B.69 * shear (N/mZ) » * I7E.74 ™
* alpha b 1.00 * stream Power {(N/m s} * k 42B.B4 *
- FEt%g Lésﬁ {m} = 0.3 * cum volume (1000 m3) * 0.40 * B.14 =
¢ C&E Loss (m) * 0.01 * cum SA (1000 m2) * b.B5 * 7.73 ¢#

'I"!'ti'l.'i'tt'l"ti FEENT TSR R A AR RS AR AR Tk A d A g d k@ auwteddddddbbbddsen I EER
EEwEET e

warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) 1s less than i A ot
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 previous Cross
section. This may indicate the need for additional cross sections.

Note: Program found supercritical flow starting at this cross section.

CROSS SECTION

RIVER: FATES

REACH: ARROYD R=: 70
IMPUT

pescription: 0+070

station Elevation Data num= 102

Sta  Elev sta  Elev sta  Elev sta  Elev 5ta_ Elev
PR S WP Rea e e g ey TR L S T L R T L L L L b bt b bbbtk
-63.584 11.353 -60.44 11.165 -58.416 11.044 -56.474 10.979 -49.737 10.BBE
-49.061 10.B76 -46.179 10.B52 -35.192 10.77&8 -33.85 10.703 -28.034 10,402
-23.323 10.098 -20.924 9.904 -17.963 9.673 -13.814 9.301 -10.509 9.472

-3.046 9.574 =-3.021 9.573 -2.766 9.565 -2.424 9.556 -1.167 9,509
-1.013 9.5 0 9.416 L7198  9.356 5.095 9 6.903 B.804
7.016 B.787 7.14 &.769 7.383 B.72% 7.96 B£.631 B.783 8.5
8.BOY B.5 B.844 8.5 9.087 8.5 9.445 E.5 10.782 B.5
12.382 B.5 14.715 8,995 14.735 9 14.767 9.008 14.786 9.014
16.4¢ g.5 17.34 .75 1B.424 10 20.956 10 22.992 10
24,543 9.BE1 25.955 9.836 27.866 9,79 29.698 9.679 31.864 9.58¢
33.BE7 9.544 34,072 9.538 35.484 9.5 35.51% 8.5 35.937 0.5
35,916 ©9.475 36.33%1 9.447 37.045 9.405 37.582 9.373 3B.302  9.357
39.385 9.796 40.151 9.253 41.609 9.234 41.813 9.225 42.119 9.212
47.474 ©9.196 42.863 9.177 45.331 9.152 45.93% 9.134 46.799 9,117
50.676 9.035 50.851 9.029 51.087 9.023 51.307 a,02 51.973 9.00%
52.276 g8 53.043 9 54.77 9 54.B55 g 57.354 9.123
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pef.rep
sg.554 9.181 59.15% ©.211 64.708 9.477 64.79 9.481 B4.37 9.485
65.189 9.5 B7.333 9,5 &B7.367 9.5 B7.708 9.5 69.%4 8.5
. 702 8.5 70.967 8.5 TL:x83 9.5 T2.382 9.5 73.107 9.5
73.919 8.5 74.835 9.5 75.032 8.5 75.6 .5 75.753 9.5
76.308 9.5 76.677 9.5 77.018 5.5 B5.31 9.5 B5.674 9.5
BE. 567 9.5 102.526 9.769 105.575 10.223 115.603 10.51
Manning's n valuss Pl 818 'Ii"r'li"-"'.‘!ﬁ.. Fi prmemeivie Mhan... o hm alilo aprobao
n val £51a n val de m ll--..,ﬂd{'ﬂrr gl B adasds. Avuniimieni de Larita oo dafeim

ii**-tititttifwwnnit:-f*:t**tntti-tﬁi**ﬁiin-ptti
o L Ty i s LD

TE3 584 045 -17.963  .0a5 A BeY © “.pas T T-MAYD 2012
E:;En?“: Left Right Lengths: Left chappel  ;:®ightio pocoeff Contnizro
-17.963 B6.567 20 20 20 o .3
CROSS SECTION OUTPUT Profile #PF 2

dkdidrdEbkd iRtk TR R AR R AR A ARG NE R E AT
b o o

PT T s T R LR Rl bt L

*iEﬁG.nEIEu {md " .43 * Elemzqt * Left 0B * Channel *
E Ee? HEIE {m}) * D.14 * Wt. nix ,?* *  0.045
* W,5. E1Ev {m) * 9.29 * meach L « 20.00 * 20,00 *
o Criﬂnw,f. {m} . 9,28 * Flow area (m2) . « 10,20 *
* E.G. 51Ep= {m/m) *0.029258 * Area (ml) _ = 10.20 *
*q TntII*{msjal # 16.B6 * Flow (m3/s) * = 16.86 *
* Top HHdEh () * 35,37 * Top width (m) " R TR
* val Total (m/s) L 1.65% * Awvg. vel. (m/s) - ' Ll.G6h =
* Max ch1:npth (m) " 0.79 * Hydr. Depth (m) " * 0,25
= Conv. TEtnl (m3/s) * 88.6 * Conv. (m3/s) - * 98.6 ¢
* Length wtd. (m) * 20,00 * werted Per. {m) - " 35,50 =
* min ch E1 (m) . B.50 * Shear (N/m2) . LA T
t Alpha : = 1.60 * Stream Power (N/m s} * * 136.20 *
# Frctn LEss (m) * 0.59 = cum volume (1000 m3) * Lo 1.0 *
*C&E LOSS {m} " 0.00 * cum Sa (1000 m2) * ® 2.1 *

f*tf**:'ijqpt**j:t**i‘***-ittt}****i‘titt*iii**'**‘iiiiliiitiil'*‘*‘ii'*iitf*ii'
#ddddddddtd

warning: Divided flow computed for this cross-section.
warning: The energy loss was greater than 1.0 ftr (0.3 m). between the current

and previous Cross - ) )
cection. This may indicate the need for additional cross sections.

NOte: Hydraulic jump has occurred between this cross section and the previous
upstream section.

CROSS SECTION OUTPUT Profile #PF 7

e R sy e s st DL R LR b bl L bbb b ARETARERE A AS S S SEEE
TR IS S TR LR Y]

*_Eﬁﬁ.nETEu (m) . 9.78 * Element *+ |aft OB * Channe]l *
Right
- Hea#gale [m) " 0.16 * wt. n-val. * *  0.045 *
* W.5. Elev (m) = §,62 * meach Len. (m) + 20.00 * 20.00 *
20.00 *
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T
{2 a1k mid R LR

e ol din9-G-HATD: 2012

cele bbbl

) cﬁﬁnﬁé"%; D A ) . « 20.39 °
* Ensm%:tgm—@c&u} *0.028658 * Area (m2) * * 20,39 ¢
* unTgE_al' Jms/s)\ P 52.77 _* Flow (m3/s) * v 52.54 *
* Top H-iftEh ) A * 85,389 * Top width (m} * * BO.49 =
g VE]QEEEE{EKT?.%I' ). " 1.77 * avg. vel. (m/s) * » 1.79 *
" ﬁfﬁwf *# 1,12 * pydr. Depth (m) * =  D.33 »
* Conv. Tota /) 0+ 311.7 * conv. (m3/s) o £ 310.4 *
. LE.II'I"!'I Etd. {m}) *  20.00 * wetted per. (m) * = 39.73 =
" Tﬁ?ggh EI {m) # .50 * shear (N/m2) * & O3 DE *
i A;?Eg " * 1.01 * Stream Power (N/m s) * * 164,56 *
iy FEl-:;:E LEH Lm) il 0.35 * cum volume (1000 m3) * 0.40 * 5.63 =
* C & E Loss (m) - 0.02 * Cum SA (1000 m2) b 0.85 * 6.09 *
tit};EEii:*tti**iiittiitt*ﬁt**“ilitiittiii**i*ttitti**it-ﬂttttttiti#*ili*tttllii
' TiLac a2 2 s

warning: The !nn_rl-_ﬂy equation could not be balanced within the specified number
of iterations. e

program selected the water surface that had the least amount of error
between computed and

assumed values. .
warning: Divided flow computed for this cross-section.
warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than T f
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 previous cross
section. 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 o
epth, the calculated water surface came back below critical depth.

d
This indicates that there o o
75 pot a valid subcritical answer. The program defaulted to critical

depth.
CROSS SECTION

RIVER: FATES
REACH: ARRONYD Rs: 50
INPUT
pescription: 0+050
04050
station Elevation Data ML= 105
Sta Elev Sta Elev 5ta Elewv Sta Elev 5ta Elev

PEFIPEEE Gy ara e e ey o ST TR LR ek b b LR ERkkdER AR AT A ERE AR R AR

-61.247 10.B24 -60.685 10.789 -60.34 10.767 -58.861 10.713 -54.001 10,556
_45.996 10.417 -46.76 10.411 -46.39 10.406 -35.131 10.231 -27.811 9.8G4
-23.265 9.583 -15.231 8.882 -11.4 B8.574 -9.902 B.62 -5.111 9

-4.941 8.942 -3.3199 g.5 -1.B48 B8.297 ~-.555 B.233 Q0 B.181
227 8174 496 8.16 2.118 ®.0B7 2.279 B.079 2.543 B.06B
3.899 8 4.205 B 4.938 E 5.591 B 6.044 8
B.774 g8 10.641 §.37 10.865 B.395 11.111 B.41 11.472 B.435
13.173 B.473 13.36 B.479 14.006 B.5 15.837 8.513 15.929 B.515
17.275 §.54 1B.529 &£.573 18.911 B.586 19.869 8.6 22.85% B.697
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DHTIOENCTA . Y praaptire PRan s - b 2ido nprobada
: T T 4 E AP n
IJtlll::|.--.l|-" i | T q HHﬂ] ?H‘I L L
criebinnl i =
pef.rep
#3.993 s 714 26,003 B.773 27.629 &.BO% 28,294 B.821 29.123 B.B45
2 30.858 '8.B96 32.783 g9 3%.8B18 5 32.93% 9
9. 37.179 g 37.578 9 37.8B27 q
9 41.811 g9 44,286 9 44 _ 468 g
g 46.916 9 47.216 9 50.538 ]
g 51.601 9 51.825 9 51.748 9
g5 51.993 9 56.047 g 59.477 9
5 B2.903 g 72,045 9.304 75.554 9.428
5.5 77.6584 0.5 FF.Il 9.5 ¥7.71 8.5
5 8.5 77.852 9.5 E0.709 9.5 B1.058 9.5
- X “&?5‘1 915 E‘ﬂ'l?ﬂﬂ gl.s EE-IE‘Q 5.5 gﬂ-'q'aﬁ 91-5
ﬁﬁélﬂ?.4ﬁﬂ 9.5 107.58 9.5 110.499 9.5 115.666 9.58
i
Manning's fi-values LI 3
sta n val sta n val 5ta n val
'*"l’l‘l‘ilk*‘ﬂ-ﬂ"i"i'-'l'i'*ﬂﬁﬂ-"i ThRTEFkRE 1*-“"**“‘**‘-
=B1.242 045 -15.231 045 62.101 045
gank sta: Left Right Lengths: Left channel Right coeff contr.
Expan.
-15.231 &2.101 20 20 20 - I |

CROSS OUTPUT Profile #pF 2
t*iirrt-tt:tiiii-rwtitittt*ﬂ1ntt--**i--#*-i-i**iibiiitttikii!ﬁ**iii***tttttl*i!#

Al ol o el

® g G, Elev (m) e 8.83 * Elesment « joft o8 * cChannel *
Right OB *

* vel HEEE (m) . 0.17 * wt. n-Val. = & D.045 *
* 'i'ﬁf'&nﬂ!"' £m) * B.67 * Reach Len. (m) *  20.00 * 20.00 *
*ordt H+§. {m) " B.67 * Flow Area (m2) - * 9,35 =
* E.G. 51EPE {m/m) *0.030153 * area (m2) " ® B.3% *
Ll v ] Tnti'!*{m],-'sj #  16.86 * Flow (m3/s) - = 16.86 *
* Top rr{dEh (m) * 20,16 * Top width (m) . *  219.16 *
* vel Tnt51 {m/s) * 1.80 * Awvg. vel. (m/fs) n . 1.80 =
T MAY mT*ﬂpﬂi (m) * 0.67 * Mydr. Depth (m) . # 0.32 =~
= Conv. TEta.'l (mifs) * 97.1 * conv. (m3/s) b * 7.1 "
* Length Etd. {m) = 20.00 * wetted Per. (m) * * 29,26 =
= min ch E1 (m) ‘ B.00 * shear (N/m2} . *  94.49 =
* aAlpha " - 1.00 * stream Power (N/m s) * * 170.43 *
* Frctn Loss Cm} * 0.35 * cum volume (1000 m3) * o 0.81 *
*Cc&E Loss {m) » 0.03 * cum sa (1000 m2) » - 2. 17 *

t*;gt*-lt*iiﬁ***i..t*+1+i414-t--tt-trt**!liiitittt*i!**tltitttt*iitr#li*llttttit
SEEEEhEEHTW

warning: The E“m equation could not be balanced within the specified number
of iterations.
program selected the water surface that had the lTeast amount of error

between computed and
assumed values.,
warning: Divided flow computed for this cress-section.
wWarning: The conveyance ratio (upstream conveyance divided by downstream

conveyance) is Tess than :
0.7 or greater than 1.4. This may indicate the need for additional

cross sections.
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Fe
warnifg: s The EheRdy Téds was greater than l.F:u ft (0.3 m). between the current

and previous cross o
cection. This may indicate the need for additional cross sections.

warning: During the standard step iterations, when the assumed water surface was
set gqua1dtn criti

caleulated water surface came back below critical depth.

CROSS SECTI ur Profile #PF 7

e Tt L.l L2 L3 |-+-p-it-iitttttt**illtii#**illitﬂl‘itiil‘titti**ilii'*i*ti**tl‘tti*ﬁl‘i

Tl i E 0 8]

* E.G. Elev {m) * 5. 28 * Element * Left 0B * Channel *

Right oB *

* Eeaqgeag (m) % 0.11 * wt. n=-val, * 0.045 * 0.045 *

. gésﬁﬂﬁ1¢u (=) s« 9,17 * Reach Len. (m) = 20.00 * 20.00 *
&

* EF1E£H.E. (m) i 9.07 * Flow Area (m2) w 048 % 357§ *

* E.G. slope (m/m) +0.012061 * Area (m2) * Q.48 = 35,78 *

+ uﬂ%gga1*cuzfs: e 52,77 * Flow (m3/s) *  0.32 * 52,16 *

* ‘rgﬁsgw}h (m) + 86,55 * Top width (m) « 330 * 77.33

" \rEis‘{ut:T (m/s) *  1.41 * avg. vel. (m/s) + 0,67 * 1.46

" uﬁi chl ppth (m) = 1,17 = Hydr. pepth (m) *  0.14 * 0,46 *

1

¥ cngu? TEtaI {mi/Ss] ¢  4BD.5 * Comv. (m3/Ss) * 2.9 * 4T4.9 *

. e ‘Eh wrd. (m) +  20.00 * wetted Per. (m) « 3,32 = 77.50 *

. Hﬁ‘-ih el (m) +  §.00 * shear (N/m2) * 16,98 * 54.60 *

. *}E’ﬂ , + 1,02 * Stream Power {N/m s) * 11.36 * 79.60 =

. FEE:‘;E Loss (m) * 0,04 * Cum Volume (1000 m3) *  ©0.39 *  4.87 #

*C&E Loss (m) *  0.03 * cum SA (1000 m2) * 0.8 *  4.42

-
AR kkrthAr G dRlEAR AR AR R EA AR R AR ARYA R R R AR EA AR ST EAS ik bk dkd bbbk d AT TR
FREFFEFETNT

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. ’ .
Note: Hydraulic jump has occurred between this cross section and the previous
upstream section.

CROSS SECTION

RIVER:! FATES

REACH: ARROYD RS2 30
INPUT
pescription: 04030
Station Elevation Dats num= 1140
Elew Sta Elev Sta Elev sta Elev s5ta Elev

pEsdE Rt h kb R R AR EEENNTETE TR R b bl b ik e e S R SRR R

-56,831 9.824 -53.448 9.771 -49.59 9.754 -47.904 0.728 -40.255 9.492
-36.038 9,352 -33.653 §.273 -27.B6E 9.028 -24.173 B.775 -19.833 B.51
-19.005 B.491 -18.524 B.478 -16.744 8,424 -B.13 B.507 -7.B62 8.503

-7.69 8.5 <7T.619 B.5 -7.408 8.5 -7.216 B.5 ~-6.BE6 B.5
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gl iV e s 4

celeliriln a1 u‘.?.g

GILIGENCTA. Bl prepents M e B sicle aprmhada

L ke B RESLOT

204 —

=6.725 : -5.87 B.5 -5.751 B.5 =5.739 E.5 -5.669 B,493
-5, 50 SrRMBTARIO DL ABUISAL L EED 8 2.717 B 2.799 8
v J 2.865 B 2.B76 g 2.B94 B 2.927 g
Z.962 B 3.011 B 3.05 g 3.072 B 3.B04 7.046
3,01 7.939 12.379 7.668 15.117 7.699 125.194 B 26.409 B
26,528 B 26.698 8 26.811 E 26,905 B 27.585 B
27 IGEH 2 27.68 E 27.680 E 25.338 B 7B.388 B
20 GE o 29.334 B 29.766 § 31.254 8.021 31.728 B
46,9078 w393 30.892 B.5 51.198 B.5 5l:.355 8.5 52,272 8.5
52.6%9 fl;i-ﬁ5¥ﬂ?iﬂ 8.5 52.B76 B.5 53.02 B.5 53.55 .5
53 o B, SA.128 8.5 54.325 .5 59.988 B.947 60.151 B.956
bO.329 ™ G5 3. 064 o g1.064 9 §£1.092 g 51.101 g
61.114 : 1.131 5 E1.369 9 Bl.426 9 Ht.233 g
64.387 9.121 64.792 9.131 66.995 9.213 74.237 g.43 74,279 9_431
7h.634 9.5 79.271 §.5% 79.832 §.5 B83.734 §,.5 B5.036 9.5
E6. 7495 9.5 B7.397 9.5 £9.103 9.5 90,287 §.5 01.551 9.478
91.932 9.472 92.133 9.469 101.626 9.4 102.532 9.4 103.457 9.399
112.204 9,383 114,558 9.378 118.418 9.374 116.516 9.374 121.376 9,375
Manning's n values Fi L= 3
gta n val sta n val g5ta n val
titif‘j***-*titti*ﬂliiﬁitttttttit**i*-i**iiiiilﬂ
-56.831 045 -19_BS53 L0455 52,272 .45
gank Sta: Left Right  Lengths: Left Channel Right coeff Contr.
Expan.
-15.853 52.272 20 20 20 e | 3

CROSS SECTION ouTPuT Profile #PF 2

*tt*‘.t*‘tttitt**j**i*i-*iitt*tth*ﬁﬁﬁ}ii--**ttt**tiiiiil-ii*t-i*fﬂ***‘-i*****iii
deEEeT R TR

* E.G. Elev (m) . B.36 * Element * Left 0B * Channe] *
rRight o8 *

& vel HE!E {m) & 0.07 * wt. n-val. * = 0045 v
# E&?ﬁuE1f” {m) * B.29 * peach Len. (m) = MO0 = 20.00 *
* it WS, {m) o B.18 * Flow aArea (ml) - v 14.B3 *
* E.G. 51Epe {m/m} #0,011571 * Area (m2) . *  14.83
* g TntaT*{mifsj *  16.86 * Flow (m3/fs) x = 1b6.86 *
* Top H*d}h ) * 45,19 * Top width (m) * * 45,19 ¢
* vel TﬂtE'I (m/s) * 1.14 * avg. vel. (m/s) » - 1.14 ~
* max Chl .npth {m) s 0.62 * Hydr. Depth (m) . _ 0.33
* Conv. TEta] (m3/s) * 156.B * Conv. (m3/s) " * 156.8 *
= Length Etd' {m} «  0.00 * wetted Per. (m) . * 4512 *
®= Mmin ch 51 {m) " 7.67 * Shear (N/m2) * * 3.2 0+
* alpha i - 1.00 * Stream Power (N/m 5) * * #4231 *
* Fretn Loss (m) # 0,35 * cum volume (1000 m3) * * Q5T *
*C&E Loss (m) * 0.01 * Cum SA (1000 mi) * o 1.42 *

*gl‘--ijt-iitif.**1ialtt-itt--iiiiriwfiili*tttittt!t*itiiit**itl**:lt*ii-li*iii*
AEEREER AR

warning: The conveyance ratio (upstream conveyance divided by downstream
conveyance) is Tess than
0.7 or greater than 1.4. This may indicate the need for additional
cross sections.
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10 DEL AVUNTAMIENTRF, re
?ﬂﬁi was greater than 1.0 ft (0.3 m). between the current

the need for additional cross sections.

profile #PF 7
:ti*n*jrrtttiisi*n.tttttt::g.p'-tt*nt1**u.tliii*iiii*lit##*ttiitti

* 9,21 * Element * Left o8 * channel *

* 0.02 * wet. n-val. * 0.045 * 0,045 =

o 9.19 * Reach Len. (m) * 20000 = 20.00 *

L “ Flow Area (m2) & 371+ 75,52 *
" E?é?ﬂgpe {m/m) *(),000840 * area (m2) " 3.7L % Im.E2 e
. q;?gga1t{m3j1] * 52,77 * Flow (m3/s) * 111 = 50,38 *
% Ig?uﬁidzh (m) = §7.85 * Top width (m) # 11,78 * y2.,13 =
L HEE Tntf] (m/s] * 0.63 * Avg. vel. (m/s) * 0.30 = 0.66 =
* MAX ¢h1“Dpth (r) % 1.52 * mydr. Depth (m) " 0,32 * AUy ®
* cggfé TEtn1 (m3fs) * 1B820.5 = conv. (m3/s) " 3R/.2 * 12%E ¢
" ii? %h ftd‘ m) @  720.00 * wetted Per. (m) = 11.80 * Ji.16 ®
" Hgvsgh El (m) " 7.67 * shear (N/m2) = 2.59 # B.G2 *
ol Aa?gg . i 1.07 * stream Power (N/m s} * 0.7 = 5.12 =
* FFSE LEES {m) L] 0.01 * cum volume (1000 m3) * D.35 = 3.86 *
*C & E LEss {m} * 0.00 * cCum Sa (1000 m2) ® 0.67 * 282 *

*--t;*:.w**j-tf*tttiiijinpptpt:ttiti'*t--i.tit:*t*g1trii-ttttii**lk*iilttti**it*
oo e e o i ol W

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

cross sections.

CROSS SECTION

RIVER: FATES

REACH: ARROYD RS: 20
INPUT
pescription: 0+020
s+ation Elevation Data niMm= 112
&ta Elev 5ta Elev Sta Elev sta Elav Eta Elev

EEndarhidkedbdd ik d b SA SRR rhhEEkREd AR TR R AR AR RS EAE AU AR EETAANNREE

-54.626 9,31 -54.499 9,308 -54.29 9.307 -47.385 9.037 -42.425 B.83l
-40.144 B.B867 -36.574 B.714 -30.559 8.513 -26.218 8.125 -23.932 B.025
-18.736 8 -1B.636 7.99 -15.328 7.564 -14.939 7.509 -14.903 7.507
-14.892 7.506 -14.834 7.5 =11.589 7.061 -11.562 7.066 -11.527 7.071
-11.486 T.077 -10.827 7.116 -10.382 7.1B4 -10.305 7.194 -10.282 7.187
-7.905 7.5 =5.747 7.73 =-3.149 7.988 -3.067 7.996 -2.B0B 7.996
-2,757 7.996 =-2.713 7.994 0 7.851 1.466 7.

74 1.901 7.75d
2.832 7.704 5.27 7.567 5.BAY 7.535 6.489 7.5 §.375 7.5
10,304 7.5 12.246 7.5 12.251 7.5 12.377 7.5 12.43 7.5
12,653 7.5 12.708 7.5 12.821 7.5  L2.BS 7.5 13.3237 7.5
13.271 7.5 13.307 7.5 13.654 7.5 13.755 7.5 15.808 7.575
22,188 B 25.252 .07 25.54 g.07 133.8B6%9 B.1B5 3B.156 E

Pagina 49



(18

TIYIYY R YR NN RN NN RN NN NN R RN NN NN R N NN RN RN N N R U R A R 0 0 R L 0L 0 0 0 0 L 0 4 0 0 &

PILIAESe

A F‘n-uunh-“mn 2

P et gieres W wlilin ‘m'lhﬂdn

CEIBLrIEd d"l_“_“h .'g_ m.m Enjz R AN Retdac
e bef.rep
50. ; ﬂ"ﬂiﬂﬁ.w[imﬁ?[[ﬁifﬁ 8.372 55.962 8.442 57.846 E.5
B1.. 8.711 63.011 B.796 63. 8.807 65.345 B8.926 65.638 B.931
8,937 67.344 9 67.467 9 67.544 9  68.1 ]
9 9 70.453 3 71.684 9.439 71.805 9.47

§.497 72.047  9.49 72.266 0.482 72.421 9.479
48 73613 9.488 73.692 9.496 74.04 9,5
75,504 9.5 75,641 9.5 76.599 9.5

8.5 F
6,477 79.903 9.437 B0.718 5.41 El.%66 9.413%
9,282 B6.49 9.3 BB.BSS 9.24 B8B.986 9.2485
9,277 94,302 9.278 95.828 9.233 96,029 5.25
9.32
manning's n values num=
sta n val sta n val sta n val

*tiwﬂi**ittt*tt*w.n*:ntttt*iii-ttiitt**tt**il-ti

-54.626 045 -23.932 45 50.3Z8 L0445
Bank Sta: Left Right Lengths: Left channel Right coeff contr.
Ex 4
o -23.832 50.328 10 10 10 w1 |

CROSS SECTION OUTPUT Profile #PF 2

-rtig***ii**--i**i**tk**.i***tft*itl|*‘.-***1ti**t-4‘-111ti*iii---iittttrﬁ*ﬂt#t*
dddrdrdd b bR

* E.G. Elev (m) = g8.00 * Element * eft OB * cChannel *
Right og *

* el HE&E (m) . 0.15 * wt. n-val. * = 0,045 *
. 9.5 E]Ev {m) s 7.85 * meach ren. (m) = 10.00 * 10.00 *
* Crit W.S. {m) ‘ 7.B5 * Flow Area (m2) - - g.79 *
* E.G. 51Epe {m/m) *0.030144 * aArea (ml) * * 9.79 «*
*Q Tuta1.{m3fs] *  16.86 * Flow (m3/s5) - * 16.B6 *
* Top HidEh {m) * 32,73 * Top width {m) - * .72 *
* yel Tnt51 {mSs) * 1.72 * avg. vel. (m/s) * o i.72 *
T Max chl*ﬁpth {m} » 0.79 * Hydr. Depth (m) " ' 0.30 =
* Conv. TEta1 (mifs) * 97.1 * conv. (m3/s) * * 97,1 *
* Length !td+ {m) * 10,00 * wetted Per. (m) 2 * 3284 *
* min Ch E] {m) » 7.06 = shear (N/m2) ¥ " BR.13 *
* alpha i & 1.00 * stream Power (N/m s) * * 15196 ¢
* Frotn LEEE fm} # 0.05 * cum volume (1000 m3) * % n.32 =
*C&E LEEE Cm) L. 0.04 = Cum SA (1000 md) fed " 0.65% *

ttili*ﬂ.tttttti**tiiﬂiiiiitii*:ii***ﬂﬂ*i*iiiiﬁ**F***i-t*tl******.f****itii*it#i!
' TT R R L LR EE S

warning: The energy eguation could not be balanced within the specified number

of iterations. & :

ram used critical depth for the water surface and continued on with
the calculations.

warning: Divided flow computed for this eross-section.

Warning: The conveyance ratio (upstream conveyance divided by downstream

conveyance} i5 less than ) ,
.7 or greater than 1.4, This may indicate the need for additional

Cross Sections.
warning: The energy loss was greater than 1.0 ftr (0.3 m). between the current

and previous cross
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j Apdi need for additional cross sections.
warni ﬁ:“%ﬁ%@ﬁﬁrﬁ{ﬁ*ﬁ%ﬁm. when the assumed water surface was
set equal to critical .
d , the calculated water surface came back below critical depth.
This indicates

t there
is notfa valid subcritical answer. The program defaulted to critical

depth.

EEEEF EEf ?!!#tf?ﬁtifIEfilEt!EftIﬂllilll**fﬁ*‘lliiilii*iﬁtﬁit*iiltiittitﬂttiaﬁ
:*;h 4 ?@ " 9,20 * clement * Left 0B * Channel *
VETRIATY | L ot e ool o
. e ey () * 9,19 * peach Len. (m) + 10,00 * 10.00 *
* %E#ﬂn'; m} " ¢ Flow Area (m2) # 13 .34 w 99,93 ‘*
x El'.r'fs!-l;p! {m;/m) #0,000302 * Area (m2) # 130 * BB.93 w
. %n'i'giﬂ:{mafs} = 52,77 * Flow (m3/s) * 3,16 * 47.00 *
L Tiﬁ E#dsh (m) ® 122.17 * Top width (m) « 27,26 * 74,26 *
d E’E'!;‘E‘utg'l {m/s) _ 0.43 * avg. vel. (m/s) * 0.24 * 0.47 *
* Max Chl ppth (m) #  2.12 * Hydr. Depth (m) « p.49 * 1.35 *
_ EE@"? TEta'I (m3/fs) = 3034,6 * conv. (m3/s) * 1817 % 2M03.2 ®
* Length l:m:l, (m) *  10.00 * wetted Fer. (m) . 37.29 + T4.41 *
“ 5?&5%1 E1 (m) +  7.06 * shear (N/m2) =  1.44 * 3,98 *
* A{l}flﬁ i . 1.12 * stream Power (N/m 5] * 0.34 * L8
& FE‘,:H Loss {m) a 0.00 = cum volume (1000 m3) * 0.18 * &% -
- ED&JE Loss {m) * 0.00 * cum sa (1000 m2) 2 0.28 * 1.46 *

'TE T ; e T Tttt et R LR St bt b b Bl b PR ey T T P ST L E R S S gk g g b L L
drkkpdEvdEE

warning: The conveyance ratio {upstream conveyance divided by downstream
conveyance} is less than

7 or greater than 1.4.
Cross sections,

This may indicate the need for additional
CROSS SECTION

RIVER: FATES
REACH: ARROYD RS: 10

INPUT
pescription: 04010
ctation Elevarion Data nums= 126

5ta Elew 5 Elev Sta Elev sta Elev Eta Elev
i*lltiili*iii***‘-ilii’i’itil-*'ﬁ-l--l-ﬂ"ﬂiiiti'tltﬂ!llﬂ'itt**titn-1i-1l-1lii*tl***ﬁii*iliiiiiiilt

-50.899 8.754 -46.031 B.45 -45.652 B.308 -45.201 B.14 -39.494 B.268
-37.939 &.251 -36.946 §.209 -33.764 7.427 -28.977 7 -26.581 7
=20.771 7 -19.754 7 =19.224 7 =17.321 6.776 -14.755 6.796
17 B34 6.B57 -12.6RB6 6,856 -12.559 6.856 -12.392 6.855 -B.647 5.963
-8.625 6.965 -8.234 7 -7.B61 7 =-.889 7.345% -.764 7.343
-.577 7.343 -.441 7.342 -.119 7.333 0 7.329 057 7.327
241 7.7 611 7.293 714 TF.i292  1.187 TF.261 1.44 7.242
1.836 7.209 4.066 7.012 4.124 7.006 4.197 7 6.105 7
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MLIVENCIA + El prapente Moo cinmranssee ootk iy anenhado

delimitivansants e §i B salH 11 BEARIEN
L'I'|1"L'l|-||‘||.. 1 g, ..--?..g.. uaf. I'E'I:l
6873 gl 734706 391 i 107 2les
- g - Ll . v "
et B 17.383 B 18,294 B
g.108 22.326 -B.112 26.582 B.237 27.414 8.237
B.Z39 31.304 g§.293 32.508 B.295 36.483 g2.35
B.125 49.776 B.131 50.628 B.147 51.628 E.175
B.226 57.B656 B.362 S§7.647 g.362 G&7.812 B.364
8.5 6B0.072 E.5 62,343 B.5 6£5.136 B.b43
B.703 &7.178 B.712 67.459 B.721 68.792 B.747
B.751 70.972 g.706 71.03% B.707 71.09 g.704
E.B81 73.475 B.6BS F3.775 B.6EZ 75.144 B.671
g.67 75.928 B.669 75.958 HB.672 TB.67 5.68
B.697 B31.,193 E.701 B84.268 §.711 B4.453 B.71E
g,743 &7.B54 B.798 B9.239 B.B46 B9.933 E.B94
B.954 91.118 B.853 91,309 9 91.53% g
92,212 9 82,723 9 92.932 5 93,965 g o4.11 ]
94,171 g g5,385 9 95,53 g 07.497 9.02E 99.95 9.03
100 9,029
manning's n values num= 3
£ta n val Sta 0 val 5ta n val

R EFRER AR A AR AR R kR Rk R AR E R RAR TR T RS

-50.899 045 -36.946 .D45 68.792 045

Bank Sta: Left Right Lengths: Left channel Right coeff Contr.

Expan.
-36.946 68.792 10 10 10 X .3

CROSS SECTION ouTrPuT Profile #PF 2

tr*!ittiittt*tntntiit**ttiin*ﬁiltiiittttifn*itniiiitt-**i-tt:ittiittiﬂﬂ-tﬁtttttt
pErEEEEAAEER

* E.G. Elev (m) L 7.64 * Element * Left OB * Channel ¥
Right OB *

' ya] HtﬂE (m) w 0.02 * wWt. n-val. b = .45 *
w :ﬁ%' E1=u (m) * 7.62 * mreach Len. (m) * 10,00 * 10.00 *
* Crit w.E. (=} " 7.28 * Flow Area (m2) _ * I4.59 *
* E.G. 51E|:IE (m/m) *0).002146 * Area (ml) o = 24,59 *
0 Tﬂtn]_{mSHs} « 16,86 * Flow (m3/s) * =  1G6.B6 *
* Top Hid}h mJ + 45,06 * Top width (m) i *  45.06 *
* vel T¢t§1 {m/s) * 0.69 * avg. vel. (m/s) . . 0.69 *
* Max ch1*npth {m) o 0.B4 * Hydr. Depth (m) & = 0.5 *
* Conv. 12111 (m3fsy * 364.0 * Conv. (m3/5) i * 3p4.0 *
* Length Etd. {m) = 10.00 * wetted Per. (m) . * 45,20 *
* min Ch El m} . 6.78 = Shear (N/ml) ig = 11.44 *
* alpha 3 - 1.00 * Stream Power (N/m s) * * 7.85 *
* Frotn Lgss £m) " 0.06 * Cum volume (1000 m3) * ' 0.15 *
*C&E Loss {m) * 0.04 * cum SA (1000 m2) » o D.26 *

tiiii--iitit-iiiiiiltttiiitiii!tt#ﬂ*ti*ttittik*nit:itintn*iihi*ittttﬁt*f***ui-ii
AEEEAE R At

warping: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for

. additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream
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pef.rep

wﬁﬂiﬂlﬂ'ﬁlﬁ may indicate the need for additional

Cmu‘engt.ﬁ j E 1

cross sections.

CROSS profile #PF 7

EkhEEd t*ti#*ﬂli*ttit*iniii*iiii-i*i-i**liiiiIlit*i!iiiiiitttiiitﬂ

swanesaieie 30 A

& g _G. E] N e 9.19 * Element = Left oB * Channel *®

Right o8 @

* el head () o\ «fl= 0,00 * wt. n-val. « [p.045 * 0.045 ¢
D045 F, e

d u.smm'wm.,.-.y; 9.19 * Reach Len. (m) * 10,00 * 10.00 *
10.00 a—

= crit W.SD ¥ * Flow area (mZ) * 11.61 * 154,66 *
11.89 *

. %iG' slope (m/m) £0.000122 * Area (m2) + 11.61 * 154.66 *

*®

*q-'r:ﬁait{-;;s} * 52,77 * Flow (m3/s) » 2,46 * 4B.7B ¥
;Y

. ;Ep width (m) # 150,90 * Top width (m) + 13,95 * 105.74 =

.21

* HE] Tutil (m/s) % 0.30 * Avg. vel. (m/s) 3 0.21 ~* 0.32 »

» Ha.':tigiﬂtnpth {(m) * 2,41 * Hydr. Depth (m} * 0.83 * 1,46 *

* fﬂuém Total (m3/s) * A782.4 + conv. (m3/s) ¢ 722.8 * 4421.2 *

" Le 'Eh wid. (m) +  10.00 * wetted Per. (m) +# 14.45 * 106.01 =

o

= Min Eh El (m) #  6.78 * shear (N/m2) *  0.96 * 1.74 *

» AéﬁEE ¥ . 1.08 * stream Power (N/m s} *  0.20 * 0.3% *

. F{I;EEE Loss (m) * 0,00 * Cum volume (1000 m3) * 0.06 *  0.83 =

*CAE Loss (m) *  0.10 * cum 5A (1000 m2) = 0,07 * 0.5 *

tttE;**ill*iiii*i'#**ilitlti**“‘-l***tt**i-iii-i*i-i*ﬂliliititlt*ﬂiltit*ﬂtn:kﬂ-t

ehddaRl R Ed

warning: The cross-section end points had to be extended vertically for the

computed water surface.
warning: The velocity head has changed by more than 0.5 ft (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.

CROSS SECTION

RIVER: FATES
REACH: ARROYD Rs: D
INPUT
pescription: 0+000
0+000
station Elevation Data i 10
Sta Elev cta Elay Sta Elev 5ta Elev 5ta Elevw

aEaaddRbridbrddddd bt eee FEEEEEE AR ARR TR A R A A AR o o e o e e ke

-13.B 12.47 =-13.75 6.17 -10.5 Eil? vlﬂi-ﬂ-g 12.47 =1.5 8.17

-1.45 &.17 0 6.171 1.45 17 9.17 20 9.17
Manning's n values num= 3
sta n val cta n wal sta n Val
Frrr e TN T L s s B L EhddEEFEA ATV E S S A kb ke b AT W
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-;].|'|-II'L||i.\':I.|u_I|L" et 2 B : ﬂ i
celehrada <1 s 'EH Hﬂ X
_ﬂ#ﬁgrtp
_15 -_E .-13 e E +ms 15 .nds
sank 5t ight  Lengths: Left channel Right

s 10 10 10

AR

warning: Divided flow computed for this cross-section.

calculations (normal depth

CROSS SECTION OUTPUT Profile #PF 7

AR RERAERES

* E.G. Elev (m) » 9.08 * glement

Right os *

* vel HeaEi m) ” 0.97 * wWtr. n-Val.

* W.5. E'IEH Cm) b 8.12 * peach Len. (m)

' Crit H.E., m) » £.12 * Flow Area (m2)

* E.G. 5159& {m/m} *0, 046948 * Area (m2)

*q Tﬂta1*{m31"5} = 52,77 * Flow (m3/s)

= Top H'ld;l:h (m) " 6.25 * Top width (m)

* yeal Tnt%I (m/s) * 4.37 * avg. vel. (m/s)
* Max l:h't*l:lpth {m) * 1.95 % Hydr. Depth (m)
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*

coeff Contr.

|

Left OB *

L

warning: Slope too steep for slope area to converge during supercritical flow
is below critical depth). water surface set to critical depth.

Channel
0.045

12.07
12.07
§2.77
6.25
4.37
1.93

55 SE uT || Profile #PF 2

EhAhEEEAEEEE iillF*‘hli*iii**-ii*tiiﬂﬂ#**itiiiiﬂl!ﬂittiiti*iiiit**tti**iitﬁilit
FRAERENEER

. E&.é’fav{rﬂ;_}"i‘!ﬁ' *  7.54 * Element * Left 08 * channel *
Right R e Y

* vel Hea B « 0,46 * wt. n-val. * £ 0.045 *

i
i g5, E'IE'.-' {m) » 7.08 * Reach Len, (m) L " #
L o 'II.E. {m) * 7.08 * Flow area {m2} # o E.o2 =
* E.G. 512{1& {m/m} =(.036198 * Area (md) " - - R
" Qq 'ratﬂ‘{rﬂfsj *«  16.B6 ¥ Flow (m3/s) " * 16.86 *
* Top m‘dEh {m) * .19 * Top width (m) * " 6.19 *
* vel Total {m/s) = 3.00 = avg. vel. (mfs) L L 3.00 *
L.

* Max :hﬂinpth {m} . 0.91 * Hydr. Depth (m) » & 091 *
* Conv., T-Eta'i {mi/s) * B6.3 * conv. (m3/s) * ¥ B6.3 *
* Length ':.ltd (m) * * wetted Per. (m) » o 9.79 *
* min ch E'I {m} * .17 *® shear (nN/m2) " * 2M5.00 *
= alpha . . 1.00 * stream rPower (N/m 5) * * Bd4.90 @
f Frctn L.En {m) . * cum volume (1000 m3) * = #
'EEIELEE-I{I] N * cum 5A (1000 m2) _ L ®

P Tttt s et B L RS 2 b b a bl bbbk Rkt draraAdSdidEd bbb AN BT

Y li il e titadiia s ket dd i 0L AETERAEEAEREEE AR bR AR EARARET TR AR E R AR A A AR R AR
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AILIOENCIA . Fl pasarnie gy i sisiminsis TN mrersshiado
1 o R etk e Bl VY S 20 L
evbrada o1 4in. . 9. WAXD. 707
pef.re
= conv, Total (m3/s) * 243.5 *-Conw. H;EIEH " 43.5 *
- Lenggﬁ_-ﬁﬁf-’ = * wetted Per. (m) * = 13.04 *
* win Ch/e} T f\ * 6.7 * shear (N/n2) . + 398.53 *
* Alpha J W 1.00 * Stream Power (N/m 5) *  1742.95 ¢
t Frctn Loss: * * cum Volume (1000 m3) * * »
* € & Eiloss . * cum sA (1000 m2) . . .
o o il ol o e ok i!ii*iiiiiiiili*t*t**ili*iti*i*H*ﬂtti*i*iiii*ttlﬁﬁiiiii**iil*i

WEERREEAAEE

warning: Divided flow computed for this cross-section.
warning: Slope too steep for slope area to converge during supercritical flow

calculations (normal dept
is below critical depth). water surface setr to critical depth.

et Lt i st 2 A R R bt bbb r bbb skEEGEREETEEEA ARG ST A AREA AR EEARTEE T AR AREY

SUMMARY OF MANNING'S N VALUES

River:FATES

l**li*iiiiillttt*tt**“‘-**itif1*******ilitili**fiFt*-fi**‘--**-ll
. reach *  River 5ta. "  nl v N * nd .
-*iiiﬁﬁnqhﬂiiili**jittﬁﬁiﬂ--*iii**ii'**‘..**-i*i*-**-ttl***!’**“
*ARROYD L 52E ® LO45% L045% .045#
*ARRDYD * 510 e L5 LO45% LA
*ARROYD - 490 o LO45* L5 ~OA5
*ARROYD b 470 " 45 D45 45
*ARROYO * 450 * Dd5™ L5 L045*
*ARROYD x &30 * L045% Qa5 045
*ARROYD i 410 i 45 LoahE 045
" ARROYOD " 300 * 045= 045 045*
*ARROYO * 370 " 04 5% 045 O45*
*ARROYD * 350 * 045 045 04 5%
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SUMMARY OF REACH LENGTHS
River: FATES
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River: FAF o : Rs: 528 profile: PF 2 i
[£3 shergy equation could not be balanced within the specified
numbie <. The program used critical depth
ge water turface and continued on with the calculations.
\ pss-section end points had to be extended vertically for the

supface.
ergy loss was greater than 1.0 ft (0.3 m). between the
ous cross section. This may indicate
e need for additional cross sectieons.
warning:puring the standard step iterations, when the assumed water surface
was et equal to critical depth, the calculated .
water surface came back helow critical depth. This indicates that
there is not a valid subcritical answer. The
program defaulted to critical depth.
River: FATES Reach: ARROYOD RS: 528 profile: PE 7
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.
warning:The cross-section end points had to be extended vertically for the
computed water surface.
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 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 subcritical answer. The
program defaulted to critical depth. -
warning:The parabolic search method failed to converge on critical depth.
The program will try the cross section )
2 slice/secant method to find critical depth.
River: FATES Reach: ARROYD RS: 510 profile; PF 2
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) 15 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 previous cross section. This may indicate
the need for additional cross sections.
River: FATES Reach: ARROYO RS: 510 profile: PF 7

warning:The cross-section end points had to be extended vertically for the
computed water surface,
‘Warning:The velocity head has changed by more than 0.5 fr (0.15 m). This
may indicate the need for additional cross sections. T
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 ft (0.3 m). between the
current and previcus cross section. This may indicate
the need for additional cross sections.
River: FATES Reach: ARROYO RS: 4920 Profile: PF 2
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate
g the need for additional cross sections.
rRiver: FATES Reach: ARROYOD R5: 490 profile: PF 7 ;
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.
‘warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.
warning:The conveyance ratio (upsiream conveyance divided by downstream
conveyance) i5 less than 0.7 or greater than l.4. .
This may indicate the need for additional cross sections,
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:The energy 1oss was greater than 1,0 ft (0.3 m). between the
current | tion. This may indicate
} need for additional cross sections.
| wWafning:puring the standard step iterations, when the assumed water surface
was sgt equal to critical depth, the calculated A

T7 4 watar surface came back below critical depth. This indicates that
4s not a valid subcritical answer. The

<he
’ program defaulted to critical depth.
Ri feach: ARROYO RS: 470 prafile: FF 2

, FATES
Fﬁiﬁggﬂig*gnnv!yan:e ratio (upstream conveyance divided by downstream
cel

conve s than 0.7 or ﬁreater than 1.4.
A nag indicate the need for additional cross sections.
Note: draulic jump has occurred between this cross section and the
previous upstream section.

River: FATES Reach: ARROYO RS: 470 Profile: PF 7 :
warning:The velocity head has changed by more than 0.5 ftr (0.15 m}. This
may indicate the need for additjonal 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.
note: Hydraulic jump has occurred between This cross section and the
previous upstream section. .
River: FATES Reach: ARROYOD  RS: 450 profile: PF 2
warning:The energy equation could not be balanced within the specified
number of iterations. The praﬂran wsed critical depth g
for the water surface and continued on with the calculations.
warning:The energy loss was greater than 1.0 ft (0.3 #). between the
current and previous cross section. This may indicate
the need for additional cross sections.
warning:During the standard step iterations, when the assumed water surface
was et equal to critical depth, the calculated s =
water surface came back below critical depth. This indicates that
there is not a valid subcritical answer.
rogram defaulted to critical depth.
River: FATES Reach: ARROYD RG: 450 profile: PF 7
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.
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 sections.
warning:buring 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 subcritical answer. e
: rogram defaulted to critical depth.
River: FATES Reach: ARROYD R5: 430 profile: PF 2
warning:The velocity head has changed by more than 0.5 fr (0.15 m). This
may indicate 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 t need for additional cross sections.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross sectien. This may indicate
the need for additional cross sections.
note: Program found supercritical flow starting at this cross section.
River: FATES Reach: ARRDYD RS: 430 Profile: PF 7
‘warning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate 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 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_sections.
wote: Program found supercritical flow starting at this cross section.

River: FATES Reach: ARROYD rs: 410 profile: FF 2
warning:The conveyance ratic (upstream conveyance divided by downstream
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' gr greater than 1.4,
ﬁﬂﬂgéztiﬁtﬂifﬁﬁhd for additional cross sections.

drlu11:#ﬁ-p has occurred between this cross section and the
section.
ch: ARROYD RSt 410 profile: PF 7
iho:Oivided flow computed for this cross-section.
1%;11:; energy loss was greater than 1.0 ft (0.3 m). batween the
.and previous cross section. This may indicate
" the need for additional cross sections, :
- Hydraulic jump has occurred between this cross section and the
pstream section.
- ‘Reach: ARROYO Rg: 380  profile: PF 2
ivided flow computed for this cross-section.
waPftm=The energy loss was greater than 1.0 ftr (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections.
River: FATES HReach: ARROYO RS: 390 profile: PF 7 .
warning:The energy equation could not be balanced within the specified
number of iterations. The program selected the water
surface that had the least amount of error between computed and
assumed values. )
warning:Divided flow computed for this cross-section.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previecus cross section. This may indicate
the need for additional cross sectiens.

T 111 ;|l|'||-|-|-|hr|.d|_'|.

Ladild @i degdm

warning:During the standard step iterations, when the assumed water surface

was set squal to critical depth, the calculated e
water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The
: program defaulted to critical depth.
River: FATES Reach: ARROYOD RS: 370 Pprofile: pF 2 | =
warning:The energy equation could not be balanced within the specified
number of iterations. The program used critical depth .
for the water surtace and continued on with the calculations.
warning:pivided flow computed for this Cross-section.
warning:The energy loss was greater than 1.0 fr (0.3 m). between the
current and previous cross section. 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 below critical depth. This indicates that

there is not a valid subcritical answer. ¢
program defaulted to critical depth,
River: FATES Reach: ARROYOD R5: 370 rProfile: PF 7
warning:pivided flow computed for this cross-section.

warning:The cross-section end points had to be extended vertically for the

computed water surface.
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 sectiens, )
 mote:  Program found supercritical flow starting at this cross section.
River: FATES Reach: ARROYO RG: 350 profile: PF 2
‘wWarning:The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sectionms. )
warning:The conveyance ratio (upstream conveyance divided by dowmstream
conveyance) is less than 0.7 or greater than 1.4.
Thit 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 previous cross section, This may indicate
the need for additional cross sections, )
~ mwote:  Program found supercritical flow starting at this cross section.
River: FATES Reach: ARROYOD rRS: 350 profile: PF 7

warning:pivided flow computed for this cross-section,

warning:The cross-section end points had to be extended vertically for the

computed water surface.
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 sections.
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ivers FATEST REACH:" NTAMAS: EEIJ profile: PF 2 .

riing:The energy equation could not be balanced within the specified
ber of iterations. The program selected the water

surface that had the least amount of error between computed and
assumed values, ]
warning:Divided flow computed for this cross-section.
| Warning;The energy loss was greater than 1.0 ft (0.3 m). between the

current and previous cross section. This may indicate

T " the need for additional cross sections.

" A :puring the standard step iterations, when the assumed water surface

was to/critical depth, the calculated :
% Fowater surface came back below critical depth. This indicates that
there i valid subcritical answer. The
program defaulted to critical depth,
River: FATES Reach: ARROYD rRs: 330  pProfile: PF 7
warning:Divided flow computed for this cross-section. :
warning:The cross-section end points had to be extended vertically for the
computed water surface.
warning:The energy |055 was greater than 1.0 fr (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections.
River: FATES Reach: ARROYD Rs: 310  Profile: PF 2
warning:oivided flow computed for this cross-section.
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 Sections. .
Note: Hydraulic jump has occurred between this cross section and the
previous upstream section. X
River: FATES Reach: ARROYD RS: 310 profile: PF 7
warning:The energy equation could not be balanced within the specified
number of iterations. The program selected the water
surface that had the least amount of error between computed and
assumed values. ; 3
wWarning:Divided flow computed for this cross-section.
warning:The energy loss was greater than 1.0 fr (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections.
River: FATES Reach: ARROYD RS: 290  Profile: PF 2
warning:Divided flow computed for this cross-section.
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 sections.
rRiver: FATES Reach: ARRDYO RS: 290 profile: PF 7
warning:ivided flow computed for this cross-section.
warning:The energy 10ss 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,
‘Mote:  Hydraulic jump has sccurred between this cross section and the
previous upstream SeCction.
River: FATES Reach: ARROYO  RS: 270 profile: PF 2 ;
warning:The energy eguation could not be balanced within the specified
number of iterations. The program selected the water
surface that had the least amount of error between computed and
assumed values.
warning:Divided flow computed for this cross-section.
warning:The energy loss was greater than 1.0 fr (0.3 m). between the
current and previcus cross section. This may indicate
the need for additional cross sections.
warning:During the standard step iterations, when the assumed water surface
was set equal ta critical depth, the calculated .
water surface came back below eritical depth. This indicates that
there is not a valid subcritical answer. The
. program defaulted to critical depth,
River: FATES Reach: ARROYD rRs: 270 Profile: PF 7
warning:The energy equation could not be balanced within the specified
number of iterations. The program selected the water
surface that had the least amount of error between computed and

assumed values.
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watning:oivided flow computed Fn::-hthis cross-section.
rning:The energy loss was greater than 1.0 fr (0.3 m). between the
nt and previous cross section. This may indicate
the need for additional cross sections.
Warning:During the standard step iterations, when the assumed water surface

was ser egual to critital depth, the calculated ;
W, o Water 'sugface came back below critical depth. This indicates that

Cur

there -walid gubcritical answer. The
efaulted to critical depth,
River: FA ARROYO Rs: 250 profile: PF 2
warning: 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 sections. ) )
Mote: Program found supercritical flow starting at this cross section.

River: FATES Reach: ARROYD RS: 250 profile: PF 7
warning:Divided flow computed for this cross-section.
River: FATES Reach: ARROYD RS: 230 profile: PF 2

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.
Note: Hydrau1¥c jump has occurred between this cross section and the
previous upstream section. :
rRiver:; FATES Reach: ARROYD Rs: 230 profile:r PF 7
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 sections.
River: FATES Reach: ARROYO RS: 210 profile: PF 2
warning:The energy loss was greater than 1.0 ft (0.3 m}. between thia
current and previous cross section. This may indicate
: the need for additional cross sections.
River: FATES Reach: ARROYD RS: 210 profile: PF 7 )
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.
warning:pivided flow computed for this cross-section.
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 sections.
warning:buring 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 subcritical answer. The
_ program defaulted to critical depth.
River: FATES Reach: ARROYO RS: 150 rProfile: PF 2
warning:The energy equation could not be balanced within the specified
number of iterations., The pru?ram used critical depth ]
~ for the water surtace and continued on with the calculations.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) i¢ less than 0.7 or greater than 1.4.
 This may indicate the need for additional cross sectiomns.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previcus crose section. This may indicate
the need for additional cross sections,
warning:puring the standard step iterations, when the assumed water surface
was set egual to critical depth, the calculated
water surface came back below critical depth. This indicates that
there 1% not a valid subcritical answer.
) program defaulted to critical depth.
River: FATES HReach: ARRODYD RS: 190 Profile: FF 7
‘warning:The velocity head has changed by more than 0.5 ft (0.15 m}. This
may indicate the need for additional cross sections.
warning:The energy loss was greater than 1,0 fr (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections.
Mote: Program found supercritical flow starting at this cross section.

River: FATES Reach: ARROYD RS: 170 erofile: PF 2

~ warning:Divided flow computed for this cross-section.

River: FATES Reach: ARROYO Rs: 170 profile: PF 7
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: . : : r this cross-section. )
meﬁﬂwwyﬁéﬁma between this cross section and the

fprevious upstream section. A
_HEE:?t:;h S Reach: ARROYO Rs: 150  Profile: PF 2
/ warning:Divided flow computed for this cross-section.
[ warninqéThe conveyance ratio (upstream conveyance divided by downstream
| < | conveyance) is less than 0.7 or greater than 1.4, I
o _ This may indicate the need for additional cross sections.
W ‘River: FATES | Reach: ARROYD gs: 150  Profile: PF 7
b Warnirg:Divided flow computed for this cress-section.
X .ﬂl"ﬂ-‘h‘b? The conveyance ratio (upstraam conveyance divided by downstream
nvayarice),is less than 0.7 or greater than 1.4. :
=" This may indicate the need for additional cross sections.
T FATES Reach: ARROYD RS: 130 profile: PF 2
warning:Divided flow computed for this cross-section.
warning:The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate
i the need for additional cross sections.
River: FATES Reach: ARROYOQ RS: 130  pProfile: PF 7
warning:pivided flow computed for this cross-section.
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 far additional cross sections.
River: FATES Reach: ARROYD Rrs: 110 profile: PF 2 |
warning:The energy equation could not be balanced within the specified
number of iterations. The program used critical depth )
for the water surtace and continued on with the calculations.
warming:Divided flow computed for this cross-section,
warning:The energy loss was greater tham 1.0 fr (0.3 m). between the
current and previous cross section. This may indicate
~ the nesed for additional cross cections.
warning;buring 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 subcritical answer. The
rogram defaulted to critical depth.
River: FATES Reach: ARROYD ms: 110 profile; PF 7 :
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.
warning:Divided flow computed for this cross-section.
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 sections.
warning:ouring the standard step iterations, when the assumed water surface
was set equal to critical depth, the calculated 7 .
. water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The
program defaulted to critical depth.
River: FATES Reach: ARROYD RS: 90 profile: PF 2
warning:Divided flow computed for this cross-section.
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 ft (0.3 m). between the
current and previous cross section. This may indicate
the need for additional cross sections. .
_ Note: program found supercritical flow starting at this cross section.
River: FATES Reach: ARROYD rRS: 90 Profile: PF 7
warning:Divided flow computed for this cross-section.
warning:The conveyance ratio (upstream conveyance divided by downstreas
conveyance) i1s 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 previous cross section. This may indicate
the need for additional cross sections.
Note: Program found supercritical flow starting at this cross section.
River: FATES Reach: ARROYO RS: 70 Profile: PF 2
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ow, computed;for (xhis cress-section.
The: 'eﬁgg 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 sections,
Hydraulic jump has occurred between this cross section and the

previ 35-_ ypstream section.

Riversi FATES Reach: ARROYO _ RS: 70 profile: PF 7 s
_ :The energy equation could not be balanced within the specified
Qj rationss  The program selected the water
; lirface that had the least amount of error between computed and

wWarnin flow computed for this cross-section.
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 ft (0.3 m). between the
current and previous cross section, 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 S
water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. e
program defaulted to critical depth,
River: FATES Reach: ARROYD Rs: 50 profile: PF 2 | —
warning:The energy equation could not be balanced within the specified
number of iterations. The program selected the water
surface that had the least amount of error between computed and |
assumed values, )
warning:Divided flow computed for this cross-section.
warning:The conveyance ratio (upsiream conveéyance divided by downstream
conveyance) is l1ess 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 previous cross section. 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_ o
water surface came back below critical depth. This indicates that
there 15 not a valid subcritical answer. The
: program defaulted to critical depth,
River: FATES Reach: ARROYD RS: 50 profile: PF 7
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 urtﬂrtater than 1.4.
This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross sectien and the
previous upstream section. :
River: FATES Reach: ARROYD RS: 30 profile: PF 2
warning:The conveyance ratic (upstream conveyance divided by downstream
conveyance) 15 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 previous cross section. This may indicate
the need for additional cross sections.
River: FATES Reach: ARROYO R5: 30 profile: PF 7
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.
River: FATES Reach: ARROYO _ R5: 20 profile: PF 2
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.
warning:oivided flow computed for ths cross-section.
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) i5 less than 0.7 or greater than 1.4. A
~ 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 previous cross section. This may indicate
the need for additional cross sections.
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warning:ouring the standard step iterations, when the assumed water surface
was set equal to critical depth, the calculated i
. water surface came back below critical depth. This indicates that
there is not a valid subcritical answer. The
) program defaulted to critical depth.
River: FATES Reach: ARROYO R5: 20 profile: pF 7
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) 1s less than 0.7 or greater than 1.4, )
. This may indicate the need for additional cross sections.
River: FATES Reach: ARROYD RS: 10 profile: PF
warning:The velocity head has changed by more than 0.5 ft (0.15 m}. This
may indicate the need for additional cross sectioms. ]
warning:The conveyance ratio (upstream conveyance divided by downstream
conveyance) is less than 0.7 or greater than 1.4. 2
- This may indicate the need for additional cross sectioms.
River: FATES Reach: ARROYO rRs: 10 profile: PF 7
warning:The cross-section end points had to be extended vertically for the
computed water surface.
warning:The velocity 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
conveyance) is less than 0.7 or Er!ater than 1.4..
This may indicate the need for additional cross sections.
river: FATES Reach: ARROYOD Rs: O profile: PF 2
warning:oivided Tlow ted for this cross-section. )
warning:slope too steep for slope area to converge during supercritical
flow calculations (normal depth is below critical
deptha, water surface set to critical depth.
River: FATES Reach: ARROYO RS: O _Profile: PF 7
warning:Divided flow computed for this cross-section. .
warning:5lope too Steﬁi for slope area to converge during supercritical
flow calculations (normal depth is below critical
depth). water surface set to critical depth.
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Proyecto de Urbanizacién del sector 5L -1 en Valdevagqueros, Tarila
(Cadiz)

Al final del cauce existen dos obras de paso transversal, una circular y otra embovedada,

o Suyas f;l::ll-l.'IEﬁﬂﬂS 56 ad]up_u.n a conljnuacion: . 1.

2 5 NAYORHISER
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sOPOOOCOOROOOOOPOOOOOOOCEOOPOOEROSOOSOEOOOOOOOROORROROOROPRORPROPRREE



TI1I s rxxrxxsrrrxrxrxrrxyxirxrrrarx R R R R R O B B L L R B L O L L B L

Proyecte de Urbanizacién del sector 5L -1 en Valdevagueros, Tarifa
{Cadiz}
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Tras los resultados arrojados por el HEC-RAS, se comprucba a continuacion que ambas obras de
paso no afectan a la limina de agua, ya que son capaces de asumir ¢l caudal de la avenida de 500
afios.

Seccion Rh Omax

Maxima oy 3 FEIEey (m2/m) vinys) {m3/s)

5.016
EMBOVEDADO 10.91 0.0231 12.82 0.851 10.499 114.546

Por tanto, ambas obras de paso son capaces de evacuar 149.96 m3/s, mientras que nuestro caudal
de avenida para un periodo de retorno de 500 afios es de 52,768 m3/s.

De todas formas, aungue estas obras de paso cumplen para evacuar la avenida de un
periodo de retorno de 500 afios, se han modelizado también en el HEC-RAS, para tencr en cuenta

Anexo Estudio Hidrologico-Hidrdulico del Arroye Fates Iy



-

eooveoeoeeeotbeoOoOOOOSeeOROROSORO0ORO0RORRROCERTRPRPRRRPORROTSE

Proyecto de Urbanizacién del sector 5L -1 en Valdevagueros, Tarifa

(CEdiz)

el efecto que produce en la limina de agua. El coeficiente de rugosidad de Manning empleado
para los cdlculos ha sido de 0,045, correspondiente a cauces normales sin vegetacidn.

Por otro lado, puede observarse en los perfiles transversales correspondientes a la avenida de 500
afios, que existen dos puntos en los que la limina de agua llega al limite de la parcela, uno de ellos
en el P.X. 0+130 y otro en el P.K. (H150. Al existir imicamente estos dos puntos, se contempla
como solucidn la ejecucitn de un murete de hormigén de | metro de altura, para evitar que el
nivel del agua alcance dicho Hmite.

Se presentan seguidamente la documentacion grafica y planos descriptivos del Estudio asi como
plano final de la lamina de inundacién y limites del Dominio Piblico Hidriulico (para T=10 afios)
con linea de servidumbre a § metros, y limina de inundacién para un periodo de retorno de 500
afios.
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Proyecto de Urbanizacion del seetor S.L -1 en Valdevagueros, Tarifa
(Cadiz)
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