Duero Basin experiencies in River Restauration: the
Orbigo project
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Recap of the Spanish River Restoration Ideas and Practices
Highlights
«2006: National Strategy of River Restauration:

http://www.magrama.qob.es/es/agua/publicaciones/River B Restoration tcm7-27571.pdf

2007:

*Floods Directive

2010

‘River Basin Management Plans (RBMP)

*Green Infraestructure

2012

*Water Blueprint to safeguard Europe’s water

‘resources

2013

*Natural Water Retention Measures as part of
Green Infraestructure

2013

*Flood risk and hazard maps

2014

Links between Floods Directive and WFD

2015

‘Flood Risk Management Plans and RBMP could stablish synergies

through the Program of Measures



http://www.magrama.gob.es/es/agua/publicaciones/River_B_Restoration_tcm7-27571.pdf
http://www.magrama.gob.es/es/agua/publicaciones/River_B_Restoration_tcm7-27571.pdf
http://www.magrama.gob.es/es/agua/publicaciones/River_B_Restoration_tcm7-27571.pdf

Main river restauration actions carry out in Spain

« Cantabrico Basin Authority: demolition of 80 weirs and little
dams

 Navarra Goverment: Arga-Aragon project and other
interventions

« Pais Vasco Goverment: demolitions of weirs and dams




Several river restoration measures have been carried out in the last 9 years in the
Spanish part of the Duero Basin. There are two categories: recovery of the
longitudinal continuity and improvement of the lateral connectivity.

These measures are part of the National Strategy of River
Restoration and are integrated in the Program of
Measures of the Duero Basin Management Plan.

These kind of actions are in accordance to an array of
objectives which are integrated in Green Infrastructures
Concept and Natural Water Retention Measures with several
effects:

*Improvement of the hydromorphological and quality
conditions in water bodies (Framework Directive)

*Control increase of flood risk (Flood Directive)

*Making bigger the water infiltration in alluvial areas
(Groundwater Directive)

*Amelioration of the capacity of natural treatment
processes in the receiving environment
(Several Directives about Water Quality)

*Fluvial ecosystem recovery
(Nature Network 2000: Habitats and Birds Directives)
Project Life MedWetRivers




First interventions in
recovery of the
longitudinal continuity
after diagnosis shows
us we have 3500
transversal obstacles in
the Spanish part of the
Duero Basin

i

Demolition of the La
Concepcion weir (Tormes river,
Salamanca-Spain)



Demolition of the Villamorisca
welir (Ceariver, Leon-Spain)




Demolition fo the La
Gotera weir
(Bernesgariver,
Ledn-Spain)

Before the building works




During the demolition
works

Demolition fo the La Gotera
weir (Bernesgariver, Leon-
Spain)




Final phases of the works

Demolition fo the La Gotera
weir (Bernesga river, Ledn-
Spain)




Demolition fo the La Gotera weir (Bernesga river, Ledn-Spain)
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Demolition fo the La Gotera weir (Bernesga river, Ledn-Spain)




Demolition fo the La Gotera weir
(Bernesga river, Leon-Spain

A flow peak about 22 m3/s
mobilized

20.000 m? of sediment
load stored upstream the
dam




Demolition of the |3 Gotera Dam

Ignacic Rodriguez Mufioz, José Ignacio Santitan Ibaflez ana
Rosa Huertas Gonzdlez. Office of the Water

Commissioner, Duero River Basin Authority. Luls Ortega Regato,

The La Gotera dam or wev was iocated on the upper Bemesga
River, with UTM coordinates 307-283858 4755462, between the
towns of Vilazimpiz and Vilamanin. It was used %r a smal hy-
dropower pliant geveioped In e 15203; this use ended afer the
concession period of 75 years expired. Once no ‘onger In usze, it

was demodished In order 1o the of
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they have been l=ft to be redistributed by the river current itses.
* Cost: 120,000 ewros

This type of projects are part of the River Channel Conserva-
tion and Maintenance Programme of the Duero basin, within the

the river in that stretch, theredy reconnecting about 15 bm. As wel
a3 recovering the longitudinal connectivity, the project resuled
In the recovery of the river's natural state in 3 streich of river of
singutar beauty, 35 Me river runs throwgh a canyon fomed by
QOrdovician quarzite of the La Gotera mountain, which iends =3
name 10 the dam. The demoiiion was difficul because the rver
runs $wough a namow canyon In that stratch and access of heavy
machinery 1o the ares is dfScut The data comespaonding 10 the
demciizhed dam are 03 folows:

« Type: gravity, win a nhe et

* Maoxmum height 8 m

s Average height 7.1 m

 Length: 245 m
Nogme of rubbis material 1,068 m3: the sediments accumuted
upstream 33 a result of the cbstruction have not been removed
since they are part of the sediment Sow of e river; therefore,

Strategy for River Restoration, and specifically Sub-

ar 3 0n the mpr ofthe c
of rivers In the Duero basin. They consist primarty of eflminat-
g ransverse chatades which are 0o konger In use (1o date 73
demoltion projects have been camed cut) and the construction of
f2h paszage structurss In those that are stil in use (105 In lotal
the bazin; 2€ of them bult Dy e Duero River Basn Authority and
70 buit or under construcion by users 33 a result of a review of
concession rghts).

Erie? summary of the project
Preliminasy work phaca:
1.Frocessing and resciution of the administralive proceed-
Ings 10 exdnguish the right 10 the hydropower develop-
mert (12 months)
2 Freparation of 3 vauated report {1 month)
3 Fubic Informasion and environmental evaiuation process

4 b




)

\

.m
qv)
Q.
v

&

E
=
<
)
>

—

o

g
S
<
=
©
©
7))
8

ition of the Umbr

Demol







Demolition of the Umbrias dam (Aravalle river, Avila-Spain)




Demolition of the Umbrias dam (Aravalle river, Avila-Spain)
two months later




Aravalle river one and a half year after works




Parcial demolition of the San
Marcos weir (Bernesga river,
Ledn-Spain)



Parcial
demolition
of the San
Marcos
weir
(Bernesga
river,
Ledn-
Spain)
Pictures

taken by
drone

Before




Fish passes are due
but they aren’t the
best solution

They are temporary
measures that allow
the partial
reconnection for fish
and they must be
monitored



Lateral connectivity




 wweco. PROGRAMA DE MANTENIMIENTO Y CONSERVACION DE CAUCES DE LA
e CUENCA DEL DUERO

Subprograma 4: Recuperacion y mejora de la conexion lateral de nuestros rios

RESTAURACION DEL RIO CASTRON EN FERRERAS DE ABAJO, ZAMORA

El rio Castron en Ferreras de Abajo se canaliza en el afo 1980. El rio abandona su cauce original y circula por un canal en tierra desconectado de su llanura de nundacion natural, Una parte del cauce abandonado se
lena de maleza y vertidos sélidos de cardcler antropogénico pero conserva en clerta medida su forma. Otra parte del cauce original se tapa por completo al ser nivelado el terreno en |as tareas de acondicionamiento
para la plantacion de una chopera de produccion. Nos encontramos por b tanto con dos tramos dde renciados a la hora de seleccicnar ks trabajes para la restauracion. En el tramo inicial, donde se pueds ver o intuir el
trazado original, se retiran los vertidos, se elimina |a vegetacion que invade el cauce y con tratamientos selvicolas se refuerza la presencia de las especies de ribera alll donde todavia se conservan. Este es el tramo
que s describe como “cauce recuperado”. En el segundo tramo, el cauce ha desaparecido, no hay vegetacion de ribera y Unicamente se observan algunas zonas hiumedas ocasionadas por el vertido de fosas sépticas
que mbosan al ser insuficientes para la poblacion de Fereras de Abajo. Ests segundo tramo es el que se describe como "cauce mstaurado” y ha sido excavade segun el trazado que el rio tenia en el afo 1056,

Los términos “restauracidn” y “recuperacion” aqui utilizados sblo pretenden diferenciar las actuaciones necesarias para llevar el rio a su estado original dasde dos tramos inicialments distintos. En su conjunto ge trata
de una obra de “Restauracion fluvial”.

CAUCE ORIGINAL

Trazado del rio Castron sobre |a fotografia aérea de 1956,

(5570 Longiud aosom AN,

g o s 7 GAUGE CANALIZADO

Longitudk 1.850 m

NOTA
Pendiente: 0.54 %

CAuce recupemco
e CBUCS rORtracio
Canad anudado on asta actuacon

De-channelization: firts intervention in Duero Basin



Castron river summer low
flows
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Castron river, Ferreras de Abaj




;ﬁ: —_— e PROGRAMA DE MANTENIMIENTO Y CONSERVACION DE CAUCES DE LA
WG I TR R e CUENCA DEL DUERO

Subprograma 4: Recuperacion y mejora de la conexion lateral de los rios

RESTAURACION DEL TRAZADO ORIGINAL DEL RiO SEQUILLO EN

BELVER DE LOS MONTES, ZAMORA

Los planes de colonizacion agrana malizados en el pasado trataban de proporcionar una mayor superficie cultivable en terenos fértiles para mejorar asi la productividad y produccion agricola. Hoy en dia,
apoyados por |a virtud de |2 perspectiva temporal hemos podido observar los grandes perjuicios que se generan en el mado y los grandes riesgos que conleva la canalizacion de nuestros cauces, Hecho que
acarrea la pérdida de conexion de los mismos con sus diferentes dimensiones hidromerfologicas alkejandolos de su estado natural y alterando su dindmica funcional exponiendo s los mismos y a sus amas de
influancia a consecuencias impredecbles.

El rio Sequilio, como muchos de los ries mineralzados de |a messta nore, fue objeto de una de estas canalzaciones.
La Confederacion Hidrografica del Duero actiia de oficio tomando la determinacion de restaurar el trazado natural del
rio Sequillo que se puede observar en las fotos adreas tomadas por el ejercito americano en el aho 1956,

Enelpara@ de Ia Dehesa de Beler de los Montes, ademas de recuperar la funcionalidad de la dinamica fluvial poten-
clalmente se recuperaran 91ha de Zonas Inundables dentro de la ZEPA “Tierra del Pan” (Cod, Es0000208) lo cual
pedria formar humedales estacionales muy favorables para las poblaciones omiticas de |a zona.

Caracterizacion del cauce

La canalizacién conlleva medificaciones

Afo 1056 en la dinamica fluwvial, que generan
problemas de incision, erosion y

alteracionss en el nivel freatico.

‘.\ /

Es necesario en todo proyecio de restauracion fluvial, conocer el estado previo a la perturbacion para poder revertir los efectos de la \/

misma, y prever con mayor exactitud el resultado de las actuaciones proyectadas. Para el se hace necesaria documentacidn como las y

fotos del vuelo americano de 1956, fotos antiguas de Ia zona y testimonios de personas que vivieron en aguelios tiempos, .

También se hace Gtll el estudio comparativo de tramos del mismo cauce, o de cauces con las mismas caracteristicas del qua va a ser DEGRADACION de Ia
objeta da la actuacion. DINAMICA FLUVIAL

Dechannelization of the Sequillo river in Belver de los Montes (Zamora-Spain)



Old Sequillo river in Belver de los Montes (Zamora-Spain): picture taken from the
levee of the realignment channel




Recovery of the old
river. Sequillo river,
Belver de los Montes
(Zamora-Spain)




Realigned channel of
the Sequillo river
mantained as
backwater

Recovery of the old river.
Sequillo river, Belver de los
Montes (zamora-Spain)




PROGRAMA DE MANTENIMIENTO Y CONSERVACION DE CAUCES DE
LA CUENCA DEL DUERO

Subprograms 4: Recuperacion y mejora de ls conexion laterol de los rios
RENATURALIZACION Y RESTAURACION DEL RIO SALADO EN VILLARRIN
DE CAMPOS, ZAMORA
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Dechannelization
of the Salado river
In Villarrin de
Campos (Zamora-
Spain)
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Some indicators of the National Strategy of River Restoration in Duero
Basin

Longitudinal connectivity

Transversal obstacles removal: 99 (600 km river lenght re-connecting)
Fish passes: 80 (420 km partialy re-conneting)

Lateral connectivity

Levee removal: 62.125 m.l.
Levee setback: 8.200 m.l.
De-channelization: 12.300 m.l.




The Orbigo River Restoration Project:

http://www.riverfoundation.org.au/articles/2013 IRF_European_Riverprize
_Finalists

J st eamennas
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2013 IRF European Riverpnize Finahsts

ORBIGO RIVER, SPAIN

re Ortaga Frver 13 located within the Dusro Besin a trarssational sharea between Span and Pougal Mere, water
manageTent strategies have evobved histoncaly #0m a view of the Pydrologic cycle as 8 resource 1o amore riegrated
a0 10cused SCO0ACh ONCOTAZSNg B Actonng This approach #3 urnder the Eurcpesn Linin legisklion on
widee, SarSCibacly e Wiler Framwraork Dinaclive and Floods Dirsctive, From this conted, the Nafonsl Strategy for River
Fasstoralion e pad in Tay) thougand snd s with [he ulereds 0ol 10 mmprone th scologiodl sirus of 3 Speneh widér
oourses. In orcer 10 develop the Syalagy, the Mritry azted ts agences Sor dermonsirabyve acdons of change nthe
managaTert of rver Tysiens, romotng reagration with land use fodowing sustanabdty crters, while encouragng
ergagerent ond cii participebion, and technical training 0 Hes rew agproach Orbigo River Restorasion c
GRrns 106 18 parposi & 1 a0 Sxnrgle Of e Wion of Soth weler saragtonnt and Wrd use ok
Pty Of SCHONS NCRding redovenng 1 oom 1or e mvee®, npnreng kbsedd cornaciivty and e recovery o stcordy
crarvels and other pars.river structures which reduced ecologicy fancionng tecauss of channekzsion. The rdegrated
approach ensaes that pubhc participation processes, aducation and traning and a volrnteerng progran underpin e
Inglarertason of the project

RIVER RHINE, ALL COUNTRIES IN RHINE BASIN

Fobowing el o céntury of 1ver dagradsbon and a nineteen aght.so: cherical sccident nesr Bsrel resuling in fundreds
of idomeres of nver bang polited and the mass death of t2h, 2eis and ather aguatc organams, those responsibie for
the River Rhine reslised that o furdanenial shift n thinking was requred for the managament of this major trarenationsl
feor
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nowv dapoze of wiaste wa nodem trestnent plarts As 8 resud water quallty has Ingroved conasderably and
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Directive 2007/60/ of the European Parliament and the Council of 23
october 2007, on the assesment and management of flodd risks

Whereas, number 14:

Flood risk management plans should focus on prevention, proteccion and
preparedness. With a view to given rivers more espace, they should consider
where possible the maintenance and/or the restoration of floodplains,...

Chapter 1V, Flood Risk Management Plans

Article 7, 3: ...Flood risk management plans shall take into account relevant
aspects such as costs and beneficts, flood extent and flood conveyance routes
and areas which have the potencial to retain flood water, such as natural
floodplains, the environmental objetives of Article 4 Water Framework Directive,
soil and water manegement, spatial planning, land use, nature conservation,...




The Orbigo River Restoration Project

Phases of the project

. Preliminary flood risk assesmenff %

L, ==

Draft project g
Public participation and infor ‘
Environmental assessment

Final project

o oA v N 2

November 2012)

7. Monitoring



The Orbigo River Restoration Project
Maps showing the location of the Duero International River Basin District
and the Spanish portion of it.

KIAPA GE LAS DE MR AT IDHES
MIDE O G RAFRC A BT ERhAC BOHALES
DE LA PENSRZAULA BEFICA

PCOMVERD DI AL B EIRA

River length: 108 km , from its source in the province of Ledén as a result of the confluence
of the Luna fork and Omanas fork, to the point where it flows into the Esla River on its right
margin, in the province of Zamora

Stretch I: 23.5 km, in order to undertake the project with greater ease, the river has been
divided into three stretches, with work currently underway in the upper stretch or |, and with
a budget of 3.1 million euros.




The Orbigo River Restoration Project

Hydrographical and hydrological characterlstlcs of ‘
Orbigo River: A BT -‘»‘* e

« Basin surface: 4,990 km?
« Maximum altitude: 2,411 m.a.s.l. &=
« Minimum altitude: 827 m.a.s.l.
« Altitude range: 1,584 m
 Regime: rainfall-snowfall

« Average discharge under the natural regime: 40 m3/s

« Base discharge under natural regime: 10 m3/s

« Peak discharge registered: 600 m3/s

« Original geomorphology: braided (wandering) and meandering



Maps showing geomorphic and hydraulic aspects
(flood area T 500 years) of a portion of strecht | in

the upper Orbigo River, extracted from the studies
about Flood Risk and Hazard Maps
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taken in 1956 and 2006. They show perfectly the encroachment on the original channels
(braided), the channelization and the drastic morphological changes occurred in 50 years.




The Orbigo River Restoration Project

Main actions undertaken along the length of stretch | (23,500 m):

Forest actions

Orthophoto of a portion of the stretch | showing the
earth embankments that are eliminated and/or moved
away from the channel




The Orbigo River Restoration Project

Works to improve lateral connectivity and dynamics:

Elimination of rock armour (rip-rap): 4,720 m
Elimination of levees: 8,710 m

Setback of levees: 3,130 m

Recovery of secondary channels: 10,063 m
Recovery of flood prone areas: 300 ha -




The Orbigo River Restoration Project

Works to improve longitudinal continuity:

Modification of transversal obstacles to allow the
passage of fauna and sediment flow: 1 uit
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The Orbigo River Restoration Project




Orbigo river monitoring by drone
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