REMOVING BARRIERS ON THE RHONE MEDITERRANEAN BASIN
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Presentation outline

1) Context of water management in France
2) History of barrier removal in France

3) Main objectives with barrier removal

4) Stakeholders engagement

5) Several examples / lessons learned



1) Context of water management in France

The 1964 French water law

26 regions (at the time)
101 “departements”
36700 municipalities

7 river basins with river basin
Committees (so-called parliament
of water) (40% local authorities,
40% users, 20% state)
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The main missions of the Water Agencies

To implement the water policy, according to national
guidance but designhed at basin level, by:

Collecting environmental taxes - “water pays for
water” or “polluter pays” principles

Giving subsidies to finance projects to reduce
pollution, restore rivers, etc.

Preparing River Basin Management Plan according
to EU Directives

And more, providing information on water quality,
monitoring aquatic ecosystems etc.
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Flood risk in France and in the Rhone Mediterranean river basin

Residents affected by flooding
In France:

« One in four inhabitant
exposed to flood risk

« 9 million jobs exposed to
flood risk

« 19000 towns at risk

« Annual damages due to
flooding: between 650 and

800 M€ =15 {}

National preliminary flood risk assessment (2012)

LADEPECHE . fr

B 250000 <Nb <1116 000
B 150000 <Nb< 250000
Il 75000<Nb< 150000
| 50000<Nb< 75000
1 Nb < 50000

In the Rhone Mediterranean river
basin :

= The river basin the most exposed
to flood risk in France



Fewer than half of river water bodies are in good ecological status
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Good ecological status on the Rhone Mediterranean basin

Altération de la continuité écologique &
&

Cours d'eau et plan d'eau

B Pression entrainant un risque

® 3 2% Of rive rS have a n a |te red H E::s:ieozsr::jlleeé moyenne n'entrainant
hydrological regime (hydropower, ) o
irrigation etC-) — Cours d'eau

« About 51% of water bodies at risk due to
morphological pressures (channelization etc...)

* 36% have their biological and sediment

transport continuity disrupted by weirs
or dams
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2) History of barrier removal in France



In France, dam removal started in the 1990s

St Etienne du Vigan, on Allier river, removed in 1998




Some large dam removals in the Rhone Mediterranean basin

Ayrette dam (26m ) in Herault, on Rec Grand river—removed in 2013



But mostly small obsolete barriers (weirs) are removed (<5m)

In various contexts, like in rural areas

Removal on
Sereinriver

e -

Removal on river
Brevenne in
Beaujolais




In urban contexts

o

Removal of 7 barriers in Bienne riverin 2025 in
2017 in Morez town center
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In rivers flowing into the Mediterranean sea

594. LAMALOU-les-BAINS — Barrage de la Biconque
Hauteur 14 m., long. 50 m., contenance 160.000 m.-cubes

n Lamalou_on Bitoul

Removal of Lachaux dam (1m) on Fresquelriverin 2017 Fresquel river



In rivers flowing in mountaineous area Chéran river

rEssor.....

onde Sant

Apreés cing années de
travaux, le Chérana
retrouvé sa vraie nature

Leffacement du seuil de 'Aumoéne, dernier ouvrage impactant la
2 continuité écologique du bas Chéran, marque la fin d'un

programme ambitieux de rétablissement des équilibres naturels
H de lariviere,

Removal on the Chéran river:
Aumone weir in 2020 (4m high)

ratage | E CHERAN SE LIBERE DE SON DERNIER SEUIL =

o ARTIFICIEL — « The Cheran river becomes fr-e"é from /ts
O last artificial barrier » 2020

5






We are not
removing
dams like
these ones !

Génissiat dam on the Rhone,
1,7 billion kWh / year (103m
high, 23km long reservoir!)

Serre-Poncon dam on
Durance river 123m high,

600m wide, 352 MW,
28km? reservoir



More than 550 barriers removed on the Rhone Mediterranean and Corsica
basins and several 1000s in France

o DBarriers with restoration financed
by the agency

Restoration of ecological continuity
financed on:

 more than 550 removals

800 fish passes / bypass rivers
/ramps etc.

More than 26000 dams/weirs on
the Rhone Mediterranean and
Corsican basins

| AERMC - septembre 2021



Many technical |l
documents
available in
France to help
with dam
removal
operations
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How did we get there ?



Building a national inventory of barriers

A national inventory of longitudinal and lateral
barriers in river

Created in 2012, from regional databases

Constantly growing: more than 105 000 barriers

=>The majority of them without known water
use / obsolete

“List 2" rivers
“List 1" rivers
(] WFD river basin




Priorities defined in the river basin

Building a strategy at catchment scale,
with consultation

Biological reservoirs B2 Short term priority
: Long term priority oon | 07
Map of priorities
e.g. for Alosa
fallax (short and
long term)

Map of biological
reservoirs in the
Rhone basin
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THE FRENCH CONTEXT — A LEGAL OBLIGATION TO RESTORE
ECOLOGICAL CONTINUITY ON SOME RIVERS

Map of the «list T» and « list 2» river

P LAN N I N G a p p roa c h e f;it;:),\slgvﬂrfnszggggtran France - Data from
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A legal requirement to publish 2 lists of river
reaches (L. 214-17 article) :

List I: rivers in very good ecological conditions
and/or in biological reservoirs

Legal obligation: permits for new construction
cannot be granted (in blue)

30% of length of French rivers

List Il: river reaches for which restoring

ecological continuity is required (within 5 years
- originally by 2018 and then extended with new o ,.
barriers added) (in brown) i &

"List 2" rvers (obligation to restore continuity) LQ{
"List 1" rivers (no new obstacle)

11% of river length [ WFD river basins




PLANNING and OPPORTUNISTIC approaches

The planning approach is now
dominant in the Rhone basin,
priorities are defined

BUT
when there are opportunities for
barrier removals outside of
official priorities we go for it, and
15 years ago we were mostly
opportunistic

Cumulated number of dams on Rhone
Mediterranean basin on which ecological

continuity was restored

14 () =prer=sessmseasmsncuminsnmen semes snmes ssmas seman snmsn sumus smmss smmes smmes snmas snmas wmnn smman snman s More « planning » (>75%)

1520 0

AQQQ  -ereseremssormsssamessues sonesssmmssemsssemss sums s s snnsssemsssemsssemsssmms s e esmamnnmsns | sessensns | emssnemsns s

so0 4 Mostly « opportunist » 656

(>90%)
210

Hors liste 2

B Liste 2
400 R | 5 p———

200 =ermssrmsssrmsssemsan P
74
0 &—

2013 2014 2015 2016 201? 2018 2019 2020 2021

In light blue: outside official priorities (mostly opportunities)
In dark blue: within official priorities



The planning approach: monitor your progress

Restoring ecological continuity and removing barriers
became a key topic for state services and stakeholders

Progress made on the 1375 priority barriers

172 288 141 m

Situation in September 2021

Situation in September 2018

245

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m Done Work has been carried out or on-going

Studies carried out or on-going Owner has been contacted, the

m Owner has not been contacted yet action not started yet



A national controversy with a new planin 201 9

* Not enough priorization in some river basins (over
6000 weirs on some list ll), a lack of communication,
sometimes a lack of concertation etc. have locally
caused some strong opposition.

* Some lobbying against the list | and Il law

\ \

* Some debates at the National Assembly

| Crest I'excés relatif d'énergie de
I'Ardéche en crue qui empéche le
dépot & I'aval du seuil...
... Ce n'est pas l'existence du seuil
qui « pidge I'!.M*




But an old story......

ORDONNANCE INEDITE

DE

PHILIPPE LE BEL

SUR LA POLICE DE LA PECHE FLUVIALE

“The depopulation of our rivers...”



But an old story...... [TE

DE

PHILIPPE LE BEL

SUR LA POLICE DE LA PECHE FLUVIALE

Sacent"tuit, pour ce que_ tous les fluev[e]s et cascun par soy et
toules les rivieres grans et petiles de nostre royaume, par la malice
tant du commun des pescheurs comme des sergens et des gardes
“Rivers have become desdites rivieres, ont esté par lonc tans et sonl encorres aussi comme

fruitless, the damages r ce ont estée[FONL empeechié les poissons a croiSHrE>
)

ffect the rich and th par-uroil esfat el ne sont deCnulle valeur_guant 1l sonl pris, la
arrecttherich an e quele cose tourne en grant damage tant des riches comme des povrez

. ) ”
poor in our kingdom - de nostre roiaume3, Nous, consideré le pourfit des dis flueves el

. . Et vous mandons et commandons destroilement que vous, cas-

We require that rivers cuns tant comme a lui appartendra, entendés o grant effet a acom-

are brought back to plir diliganment cest commandement en tel maniere que les devant

their original state —
dis flueves et rivieres soie

tumé par vostre diligence, et commandons a tous nos subges, tant




3) What are the main objectives of barrier removals ? = '

Safety (a powerful argument)

Flood alleviation u/s (a
powerful argument too)

Adaptation to climate change (improve
water quality — temperature — more and

more powerful too) Reconnecting

biological reservoirs

Even in barriers officially identified

for removal, one needs to give sense
to a dam removal project.

Fish passage

Implementation of
legislation (WFD,
nature restoration
plan, national, local)



Improve water quality and reduce temperature
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« [rue /false
of restoring ecological

DE LA CONTINUITE EcoLoGioUE IRl Ch
. DES COURS D'EAU

A short 8min video from the French Ministry of ecological
transition on restoring ecological continuity (2023)



« Small barriers do not offer
protection against flooding»
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In fact, they can increase the risk of flooding

Increased risk of

flooding u/s of
the dam —- Digue RD —- Etiage Long
terme
- - - Terrain Naturel _
RD —- Etiage 2004
. 100yr flood
Digue RG elevation
before
project
- - Terrain Naturel
RG . 100yrflood
elevation
after
lowering
50

Abscisse flom)

i seuus,. 5m de chute dont 3m engravé - Examples of dams on the Var (5m high)
51 : f avant travaux



What about stakeholders engagement ?



4) Stakeholders engagement

In France, we recommend to engage with stakeholders
right at the beginning of the project

Listen to stakeholders - are there any
expectations? Issues? Needs? Fears? Learn
from local knowledge and develop a shared
vision

3 =

Will your removal project bring “social usefulness” ? Provide new uses or strengthen
existing ones (aquatic sport, new species of angling) ?

In a project, it is key at the validation steps (choice of river restoration scenario,
choice of design etc.)




Stakeholders engagement

Who are the STAKEHOLDERS:

* Project owner: local authority / municipality or groups of municipalities, hydropower
compagny, fishing federation,...

* Financial partners : Water agency, district (regional authority, département,...)

 Law enforcement stakeholders : State Administration (DDT/DREAL) , French office for
biodiversity

* Scientific and technical expertise : French office of biodiversity, water agency, private
consultant

* Residents, NGO in favor of nature restoration, anglers, sport association etc., opponents
to this policy : water mills NGO, defenders of historical heritage NGO, small hydropower
company (Hydrauxois)



Governance at catchment scale has improved but there are still gaps

Most of the catchments have some
platform of concertation for stakeholders
representatives (local river basin
committees or commissions)

* When those platforms have a long history,

stakeholders can usually better
understand each other. Building trust and
understanding can take time.

Some challenges:
o really representatives ?

o involving the “general public” (still
experimental)

@ At leastone plateform L2l =

7 . .
River basin

committees 7 %

Source : DREAL Auvergne-Rhéne-Alpes de bassin Rhéne-
Méditerranée - fin 2018



Will the owner consider removal ?

Work with scenarios if dam removal does not seem to be the option chosen at first
by the owner:

- Canyou lower the dam ?
- Consider a ramp or a fishway ?
- Doesitneed to be repaired / replaced?

Score those scenarios on multiple criteria and try to have rough estimates of cost -

benefits.
Often, the dam removal scenario is
the best scenario!



In an urban setting

2m high dam, 200m influenced by the dam
u/s

Privately owned dam, part of a old mill not in
use anymore

X
N

Féaéabty study in 2012 (35k€)

Design and permitting started in 2014
(90k€)

Public enquiry in 2016 - final permit
at the end of 2016

Constructionin 2017 (900k€)



Sapeon dam removal north of Lyon

Scénarios

Arasement
du seuil

Arasement
partiel du
seuil (1m)

Incidences

Ecologiques

Hydrauliques Géotechniques

Morphologie

Restauration du transit
sédimentaire grossier

Abaissement ligne
d'eau -0.4m< >-0.9m
sur le trengon amont

d'écoulements sur la zone

Abaissement ligne
d'eau-0.2< >-0.5msur
le trongon amont

Passe a
poisson

3 scenarios:

Nécessité de conforter le
seuil et d'assurer son
entretien

- Removal
- Lowering (1m)
- Fishway

BUT

Biologie

Restauration de la
continuité biologique

Diversification des fascies |Restauration de substrats
favorables aux espéces

Restauration de la
continuité biologique

Financiére

800 000€HT

Best scenario: removal
(-80cm for Q20 flood event, no more maintenance costs)

high cost of 1M€ (strengthening of foundations)

110 000€HT



The importance of visuals

Before Visual after

Although you also need to be careful with them!



REDONNONS LIBRE-COURS

A NOS RIVIERES

P o o004/204

Redonnons libre-cours a nos rivieres !

Sauvons l'eau! AR :
S'abonner 629 O] ©~» Partager | Télécharger Enregistrer
@ 3,37 k abonnés - i = 9 [ Enreg




5) Examples / lessons learned



Barrier removal can be very easy On the Yzeron
river, South of

Before Live removal Lyon

INTEGRATIVE SCIENCES

Removal of a 0,5m weir, which used 3. ,
Rivers RE

©
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It can also be tricky for complex cases

Barrier d/s of

Al historic railway
o]

frmE e oY bridge

(s . = (built by Gustave
Floesonpontscs e o

5 Eiffel!)

River Bléone dam
removal, in 2022

Dam

Footings

déchaussement des piles du pont

Impounded
Sediment

protections de berges



Butit can be done!
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Butit can be done!

With the relocation of a water intake for irrigation
and bank protection along a major road



We sometimes made mistakes...

Example of sediment « mis-management »

A good population of native
crayfish hampered by the
dams

Removal of 2 obsolete dams (5m high each),
at risk of failing, to the South of Lyon



Example of sediment « mis-management »

Poor estimate of the quantity fine sediment
and poor management from the construction
consultant




Example of sediment « mis-management »

Frég de tailleg

de la populati

- 2012
1%
5
[
W G X 2F W OH M 45 |50 S M 65 0 75 80 BS 90 05 10 G 10 N5
Taille {mm}
Fréquence de tailled de la population du
e 2013
20

Deficit in native
crayfish reproduction
in 2013 but back to
normalin 2014

Habitat u/s colonized
after removal

2014

i
55 60 65 70 75 80 85 90 95 100 105 110 115 -
Taille (mm)



Example of removals at catchment scale

The Yzeron case study

3 biological réservoirs identified

Le ruisseau de
Charbonnieres, affluents
compris, jusqu’a sa
confluence avec le
ruisseau du Poirier

Le Ratier de sa confluence °
avec le Charbonniéres
jusqu’au lieu-dit « La
Riviere », et le ruisseau
du Ribes

oL Spitien

L’Yzeron et ses 'ﬁg_ e
affluents, de sa source "
a sa confluence avec le
Dronau inclus




A very fragmented catchment

The 2002 river contract identified about 50 dams impassable for fish

Ouvrages
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Lentilty
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Ambitious restoration plans

=== Réservoirs biologiques %, DaARBILLY
Statut des travaux

@ Travaux terminés
@ Travaux 2022-2023

@ Travaux non réalisés
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Is it worth removing a dam when ariver is intermittent?

The Yzeron case study

hed
w

Biomasse (kg pour 100m)
= s
[ ¥, T N

o

Biological reservoir

Intermittent reach

Distance a la source en km

e swPost-secheresse
avant travaux
(2006)

s fFté humide
(2011/2014)

esmmmfté sec aprés-
travaux (2016,
2018, 2020)



How much does it costs ?

Dam removal costs varied between 4,5k€
to 190k€

One exception Taffignon dam removal : 1,5M€ S

— 6m high and 16m wide, with protected listed buildings at risks of .
erosion and two 1m diameter pipes of sewage water running along the
crest, the construction of a syphon as an alternative.

—not a full removal as a ramp had to be built to stabilize the river bed

e




Who pays?

Subisidies from water agency :
— Dam removal: 80% (100% in some case)
— Fish passes, ramps or other solutions : usually between 30 and 50%

Co-funding is usually provided by the districts (regions / departements), the
municipalities, the dam owner, fish federations, ngo etc.

R oy s

Removal of Barrage des pipes dam, in 2023, with co-financing from Water agency and Open Rivers Program



Slow down the flow, remove concrete and give more space :
barrier removal should be part of integrated restoration projects

The Yzeron river in Oullins near Lyon )

= One car park removed, one way removed from a dual carriageway to give space

= 3000 people protected against Q30, 85 M€ of damages saved over a 20 year period
= Greater amenity for local inhabitants

BT - ‘r
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P T




To conclude

1000s of dams have been removed in France and there are 1000s more to
be removed

Removal of small barriers is generally easy, but a good diagnosis is still
required to ensure this is the best option and key issues are properly
Identified and addressed.

Stakeholders engagement can be very important and it can require some
know-how for complex cases

Sharing best practice is extremely helpful. We have some organisations
dedicated to this in France which really help.

An integrated approach is required, to ensure issues related to water
quality, hydrology, hydromorphological processes are tackled if necessary
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