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Introduction

The 5% session of IFGR was held in Lyon and Annecy from 9 to 13 October 2017 and received
the COP23 label. It focused on a cross-disciplinary theme, raised several times during
previous meetings: water pollution.

The theme of water pollution stands at the intersection of current challenges facing the
planet: population growth which leads to increased demand for drinking water;
urbanisation and economic growth which leads to higher production of wastewater; climate
change which warms the temperature of the seas and reduces the capacity of water to store
oxygen and thus purify itself through biodegradation.

The quality of water has an impact on biodiversity through the eutrophication of aquatic
systems, food security, access to drinking water and the quality of bathing water. 2 million
tons of untreated industrial and agricultural wastewater are discharged every day into water
reserves. It is a challenge for public health, since it is known that part of the population is
supplied by water taken directly from rivers — for example the Senegal River supplies all the
drinking water of Nouakchott, the capital of Mauritania and 60% of the water consumed in
Dakar, the capital of Senegal — and that rivers are an integral part of the natural water
system and which in turn pollute lakes, aquifers and oceans.

Combatting pollution protects the natural systems that are necessary for all life on earth
and for food. It must be carried out for freshwater and sea water, which includes coastal
waters. 80% of the pollution reaching the oceans comes from land via rivers and runoff.
Also, 3.5 billion people depend on the oceans for their food. By polluting the oceans, we
pollute a sphere of life, especially in the Pacific and Indian Oceans, scattered with islands.

By devoting its works to this issue only a few weeks before the COP23 organised in Bonn,
IFGR showed its determination to blow the whistle once again. Chaired by the Fiji Islands,
the Conference of the Parties gave a voice to these populations of the Pacific at the front
line of climate change, and underlined the future of the oceans. This future will depend on
our capacity to limit the increase of temperature, as well as pollution and its impacts.
Perhaps we should say pollutions given the diversity of their origins, types and reversibility.



“Since Earth is our house, and since all the waters, fresh and salt, communicate, understand
that by acting in this way, we are throwing our waste into the middle of our living room.
Being aware of it isn’t enough, we have to act”. This the conclusion expressed by IFGR in a
plea published at the end of this session.

In addition to understanding and analysing the phenomenon, made possible by the many
speeches given during the five days of the session, IFGR wants to contribute to formulating
solutions: What tools are needed to better manage river pollution and limit its risks? What
are the best ways to aid the development of solutions? This will be the second phase of its
action on the subject, which will be implemented by making use of the works carried out

during these five days.
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1. QUALIFY: Water pollution: what is it exactly?

Pollution can be defined as the introduction into the environment of chemical or other
substances which, according to their concentration, can harm human health, natural
resources and ecosystems.

Rivers can be polluted by the direct discharge of wastewater (industrial effluents, urban
wastewater) into aquatic environments. They can also be polluted by runoff from farms and
by solid wastes.

This generic definition in fact masks a complex phenomenon having different origins and
different manifestations. Understanding it requires a multidisciplinary approach, at the
intersection of culture, history, science and different sources of data.

1. A multiform phenomenon

Let us examine the etymology of the word pollution. It comes from the Latin word polluere
which means “dirt” or “soiling”. Historically, pollution is the contamination of a place or a
person by impure substances which make the place or the person unhealthy. The religious
connotation of the word is thus striking. In Vietnam, it is composed of signs that can be
translated by “catching dirt”. The notion of pollution is perceived differently as a function of
language and culture and it cannot be viewed only through a functionalist perception based
on the action of human beings on their environment, as stated by Pascal Bourdeaux.

Pollution can be defined by several variables:

* Its nature: is it natural or caused by humans? It can also be generated by the
synergy of two phenomena, as in the case of gold prospection, which we shall
present further on.

e Its scale: is it a simple, tolerable nuisance, or are its effects irreversible for
natural spaces and for human health?

* Its intensity: is it residual or irreversible, causing a break in the cycle with
accumulative effects and the sterilisation of land?

e Its visibility or invisibility: it is easier to make people aware and change their
behaviour when the pollution is visible; however, today, it is increasingly
insidious, as in the case of micropollutants.



2. Pollution in history

We also forget ancient knowledge, according to Corinne Castel. Pollution can be old and
therefore forgotten while it could pose risks for the quality of water resources used by
riverside inhabitants and for the ecosystems below! Throughout history and in every region
of the world, pollution has worsened with sedentarisation and the concentration of
populations, the development of towns and cities, mining activities and craft trades.

Rivers have always been subjected to the impacts of anthropic activity whereas in
Mesopotamia, in the 3rd and 2nd millennia BC, the god of fresh water and underground
water played a purifying role and fended away the demons responsible for diseases. In
Andalusia, in the estuary of the Rio Tanto, metal pollution occurring around 2500 BC has
been detected by geo-archaeological surveys. More generally, the impact on the
environment of old mining and metallurgical activities — with the drainage of sulphur by
rainwater and runoff — can still be traced. In Italy, it has been proved that erosion can lead
to the release of lead pollution in the Tiber, related to the water supply system of the
Roman cities, driven by a lot of pipes. These pollutions are stored in the alluvial plains and
deltas for more than 2000 years.
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The COP23 provided an example, with the repeated appeal of more than 15,000 scientists
from 184 countries to avoid the collision between human beings and the natural world, 25
years after their first alert.



How can we progress from knowing to believing and from awareness to commitment?

Pedagogy is needed to show explicitly and simply harmful pollutions and irreversible
degradation thresholds for the environment. What are the indicators of good environmental
health? What resources exist to favour restoration actions with the participation of the
population? Participatory methods with a representative panel’ showed that proximity and
familiarity play an essential role in the perception of polluted sites. Likewise, a link between
the criteria used to describe the “beauty” of wetlands and their actual state of good health
was highlighted. However, this method has limits; for example, sediments are often
regarded negatively despite the fact that their contribution is essential for the functioning of
the environment.

Art has the advantage of shifting the gaze of the viewer so that they perceive pollution and
its impacts more clearly. Ghostnets is a project in which the Australian Aborigines of the
islands of the Torres Straight have recycled industrial fishing nets lost at sea, turning them
into works representing marine species that have become extinct or which are threatened
with extinction. Thus exhibitions held all over the world make people aware of the
disappearance of biodiversity and a whole civilisation founded on an ancestral relationship
with nature.

Thus the problem needs a reflexive approach. Besides its visible effects, what does
pollution signify? If the relationship between societies and pollution has always reflected
their identities, what do our pollutions say about our present day societies? The 7
continent of plastics, which is both the materialisation and symbol of the rationale of
externalisation specific to the western lifestyle, proves that we must rethink our relation
with waste. The ocean, which appears empty, is in reality a hyphen between territories, as
recalled by the population of the Tonga islands. For these people, the notion of island has
no meaning, as the ocean is an integral part of their territory, as lived and perceived.

e Lay Y., Piégay H, Mieux habiter la riviere d’Ain : de la qualité percue aux actions de restauration, Journée
Eau & Connaissances, Agence de I'Eau RMC, 5/12/2017.



2. UNDERSTAND pollution: finding the basis

Pollution is a notion that is both plural and subjective, often linked to cultural perceptions
whose sources lie in the history of specific cults, traditions and taboos. However, it is
nonetheless a worldwide scourge that now knows no borders. Radical and global action is
necessary, but how can such action be adapted to different territories?

Precise diagnostics must be carried out beforehand. The session highlighted different
analysis methods and tools that are enhanced by combining different disciplines.

1. Big data: data specific to participatory systems

Renaud Prouveur, CEO of the company Spallian, presented his specialised cartography and
data management tools that permit better understanding of the sources of pollution and
provide solutions to make its management more efficient, illustrated by the examples of the
Danube and the Ganges.

Data, especially scientific, available from open source sites, are imported to a map to study
the correlation between pollution phenomena and human activities (wastewater, industry,
etc.), as well as the impact of regulations on the presence of pollutants in rivers.

The interest of this type of tool resides in two main prerequisites: the precision and
objectiveness of the data, and sharing and participating in data collection.
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Evolutive models must be sought, by example, by way of interactive maps that allow
visualising changes. Instantaneous data transmission has thus been developed to ensure
greater reactivity. For example, in the case of an epidemic, the creation of a specific
application by Spallian gives health services, doctors and nurses working in isolated areas
the possibility of transmitting data in real time.

Calculation tools then generate alerts as a function of symptoms, as well as in the case of
neighbouring zones of air and rail transport, and densely populated areas, in order to detect
the risks of propagation as quickly as possible.

* Politicising data to incite the public authorities to react

Information and communication technologies make it possible to politicise issues
concerning pollution so that citizens can learn of them and exert political pressure on
decision-makers. Groups have been set up that take position on a large number of issues,
sometimes in opposition to established figures of authority. As recalled by Julien Clément, in
Japan, the local population living close to Fukushima reacted to the lie organised by the
management of the nuclear power plants, by producing their own data. They used their own
counters to measure radioactivity levels on the sites, set up groups and became a political
force, contributing to the transparency and truthfulness of the information disseminated.

2. Scientific research in the service of action

The presentations given by Ghislain de Marsily and Laurence Clottes, head of the Water
Resources, Environment and Rivers Department of the Rhone, Mediterranean and Corsica
Water Agency, used the cases of the rivers Seine and Rhone to show the need to combine
political will with adapted scientific response.

In the framework of an interdisciplinary environmental research programme (PIREN)
established by the CNRS thirty years ago, several “large river” projects have been started on
the Rhone, the Rhine, the Garonne and the Seine. In particular, PIREN-Seine proposed
responses following political awareness of the excessively high cost of water treatment for
the city of Paris.
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For Ghislain de Marsily, the success and
durability of the PIREN-Seine project are due to
several elements:

the link of trust established between
the scientific team and the political sphere, as
the

determination associated with a decisive force

well as to presence of political
of persuasion. Indeed, the present partners of
i.e. the different

managements and operators of water for the

the programme’s funders,
Seine, were reluctant at the beginning to
commit themselves to a combined research
programme, despite the impetus given by the
delegate from the Seine-Normandie basin.

- the independence of the programme
interventionist tendencies of

(CNRS),
research

regarding the
in the
The
committee also decided to ensure the continuity

scientific bodies especially

selection of laboratories.

of the teams whereas the methodology
espoused by the CNRS planned for a call for

offers every five years.

In the Rhone Valley, a large organisation has been at work over the last twenty years to

improve the quality of the water and the environment. 25% of the objective to achieve a

“good state” for the river has been reached. When presenting the organisation, Laurence

Clotte emphasised two points: the concentration of toxic substances and the river’s

morphology.

Regarding toxic substances, efforts have been made to reduce organic pollution. For
example, the rate of purification of organic materials has risen from 67% to 96% from the
1990s to today. Progress must still be made regarding the reduction of micropollutants. The
analysis of flows has also shown that the number of pollutant substances detected increases

significantly as the river approaches Lyon.

*The framework directive on water established for the European member States obliges them to
reach a good state in 2015 or, failing that, by 2021 or 2027 at the latest.



Regarding river morphology, the work focuses on the restoration of oxbows and increasing
compensation water. What is more, works to enlarge the bed are carried out in reaches that
no longer receive boats in order to make the surrounding environment more mobile, and
fish migration routes have been made more continuous at dams.

To achieve these goals, the Rhone, Mediterranean and Corsica Water Agency relies strongly
on scientific research done by monitoring the state of progress of programmes and their
relevance. The environmental actions bring together public and private partners, notably in
the interregional framework of the Rhone Plan.

This type of approach backed by the scientific community must, just like data collection, be
open and transparent on the Rhone and elsewhere. In the middle of the 2000s, confronted
by pollution problems on the Murray-Darling river system, especially the salinization of land,
different reforms were implemented around strong links between scientific research and
political decision-makers. The attempts to implement measures came up against the
farmers and other users who had not been consulted sufficiently beforehand.
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3. ACT: how?

How can one act today faced with the magnitude of the problem and in a context of
uncertainty? What are the methods that have been tested on certain rivers and which may
inspire others to try them? What are the shortcomings that have to be overcome?

1. By taking into account regional specificities

The case of gold prospection, a worldwide scourge for the environment and public health,
has raised the question of the type of response needed to counter pollutant practices that
are often illegal and located in isolated regions. The way chosen is specific to each situation,
between prevention and dialogue.

The presentation by Mirdad Kazanji highlighted the disastrous impacts on health and the
environment caused by illegal gold prospection in Guyana. The prospectors leach the soil
and release the mercury naturally present in it into the surrounding environment, to which
must be added the mercury used by them to amalgamate the gold. The mercury released in
this way is ingested by fish which are the main source of food for a large section of the
population. Intoxications by mercury also severely affect the Amerindian population
(Wayanas) for whom fishing is a traditional activity. These peoples present rates of mercury
twice as high as the maximum threshold accepted by health organisations. Mercury has very
harmful and irreversible effects on the central nervous system, lungs, eyes, kidneys,
digestive system and immune system.
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Four levers can be used to deal with the problem:

* The search for alternatives (other though more costly methods exist to extract gold
from sediments). Nonetheless, socioeconomic conditions and lack of awareness of
the risks linked to mercury are often barriers to the adoption of these new
techniques.

* Regulations and repression would permit both reducing health risks and
strengthening workers’ rights.

* Control of fish consumption (through communication and information operations),

* Dialogue with the “outlaw” gold prospectors.

The situations vary greatly from one country to another. Experiments with several solutions
have been conducted in Mali. All the gold prospection sites in this country are known and
the government has set up prospection corridors to maintain control over these sites. In
addition, multifunctional cooperatives have been generalised. They have reduced the use of
casual labour and increased productivity.

In the Ivory Coast, where gold prospection affects 95% of the rivers, a national plan has
been launched that combines punishment and education, but its deployment remains
insufficient due to insufficient resources. The involvement of tribal leaders is one of
keystones of the system, since they symbolise traditional authority.

In Ghana, the government has brought this problem partially under control by setting up a
programme which equips the prospectors with alternative methods.

In Bangladesh, the authorities have forbidden fishing during the rainy season and a
compensation system has been established to indemnify the fishermen during this period.

The discussion on the case of Guyana emphasised the issue of law. How is it possible to
deal with a problem over which the authorities have no control? Another form of
collaboration could be sought by changing the way the public authorities perceive the
clandestine gold prospectors. The latter are not necessarily impervious to the impacts of
their activity, but the image of “outlaw” pinned on them tends to thwart any consideration
by situating these people outside legitimacy, thus outside any reality or reasoning.

Gold prospection on a small craft scale is thus a major challenge in the approach to reducing
mercury discharges. IFGR could contribute to this approach and propose solutions, taking
inspiration from initiatives already attempted and from the diversity of situations. The
response tried in Mali, where societies are organised despite being nomadic, with rites and
a hierarchical structure with relations of authority and power, cannot be the same as that in
Guyana, where standards are yet to be established and enforced.



2. By privileging cooperation at different levels

The presentation of Laurent Tonini, Territorial Manager of CNR on the Upper Rhone, shed
light on the contributions of French-Swiss cooperation in sediment management.

A large number of “sediment flushing” operations have been carried out at the Swiss dam of

Verbois since the 1940s. The aim of these operations is to remove the sediments

accumulated in the lake to prevent risks of flooding low-lying districts of Geneva. Up to the

1980s, the environment was not a subject of great concern and these operations could have

had disastrous consequences on the aquatic fauna and flora.

Today, the sediments of the Rhone are
subject to joint management by France,
Switzerland and the industrial operators.
Common rules are applied for channelling the
flushed at Verbois the

different reservoirs managed by CNR from the

sediments into
Swiss border to Lyon. These operations are
performed every 2 or 3 years, without
damaging the environment and by ensuring
the safety of the hydropower plants. The
sediments are redeposited downstream in the
river to ensure ecological continuity, while
successive floods eventually push them to

their final destination in the sea.

Another example of cooperation in combating

pollution was presented by Mozammel
Haque. This concerns the activity of tanneries,
which
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In Bangladesh, three ministries (water, transport and local government) are involved in a
programme to delocalise 200 tanneries built in the 1960s in the capital and the source of

70% of the water pollution. In compensation they benefit from new buildings constructed by

the government and a wastewater treatment system through which the water passes before

being discharged into the sea. The result is that this type of pollution has already been

reduced by 30%.



A wide-ranging framework plan set to last until 2027 has been drawn up to take into
account other types of pollution: non recycled plastics, glass and paper (which represent
10% of the pollution found in rivers); and household waste (20% of pollution).

The problem of the many uses of water (hydroelectricity production, agriculture, drinking
water, etc.) systematically demands compromises. This culture of collaboration and
balance has to be pursued and deepened in a context in which water resources are
becoming rarer and a growing number of vested parties demand a voice in river
management and development.

Work on cooperation must also bring together populations not only by making them aware
but by empowering them to contribute to decision-making.
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3. By identifying easily accessible solutions

Bangladesh provided another example of combating pollution based on natural processes: a
research institute (BRRI) brought together local scientists in direct contact with their
counterparts in Thailand and Malaysia, to develop methods using organic fertilisers and
nature to both grow crops and kill harmful insects (by making use of plastic bottles
containing a liquid to attract mosquitoes instead of using pesticides). Moreover, besides
being efficient they are inexpensive.

A growing number of solutions point to processes that use natural means (degradation by
bacteria or using plants for storage and absorption) so as to identify clean pollution clean-
up processes. Phytosanitary wastes from agriculture can thus be reduced or retreated by
using strains of bacteria. Linked with innovations obtained with nanotechnologies and
chemical processes, these methods are promising for a large number of polluted sites.

4. By working to mitigate shortcomings: the case of law relating to rivers

The presentation by Ricardo Alvarez showed that there is a legal vacuum that limits
capacities to intervene and combat river pollution caused by ships. The international
community focuses on marine pollution from transport although 70% of this pollution
comes from fuels discharged into rivers.

Historically, one of the roles of the International Maritime Organization has been to protect
the seas and oceans in the case of oil spills. Controlling the pollution caused by ships on
rivers is hampered by the lack of regulations: it appears that the law is not adapted to the
changes occurring in multimodal transport and in the increased flows of river traffic. The
resulting confusion is particularly problematic for river estuaries and mouths which are
interfaces between rivers and oceans.

Rivers are subject to several types of law:
* National legislations,
* Multiparty conventions on cross-border rivers,
e Customary law, of which certain provisions must apply at international level, notably
in the case of a dispute where it is possible to refer to the International Court of
Justice,



* The United Nations convention on the use of international waterways for purposes
other than navigation, which covers relations between States that share the same
river. Does this convention apply if a country receives supplies of oil that it imports
by container on a cross-border river, causing pollution on the way that affects other
countries? The convention does not actually apply to shipping, though chronic
pollution generated by the passage of a ship is liable to be qualified as major damage
caused by one country to other countries, and thus can be subject to certain
provisions of the convention.

Other regions of the world raise similar questions: regarding the River Senegal,
international shipping code was signed in 2015 by the four Heads of State of the OMVS, in
the framework of the SITRAM project aimed at making the river navigable throughout the
year. The code is in the process of ratification but it is not yet known if other conventions
take precedence over this legislation.
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Conclusions and perspectives

This session demonstrated both the shared dimension of the problem of pollution and its
complexity. It also stressed the need to reconsider certain directions currently taken by
development: the most pollutant among them, and the emergence of alternative options. It
above all reinforced IFGR’s position on the need to consider water pollution as a challenge
as important as climate change for our planet. This was the position taken in the plea
bearing the title “The health of rivers, the health of the world” published in the French daily
financial newspaper LES ECHOS, on the eve of the One Planet Summit.

IFGR also intends to assist research on solutions to improve the management of river
pollution. This will require identifying the pre-projects whose technical development and
experimentation it may support thanks to the expertise of its members and the network of
rivers they represent. It could also take the form of a call for specific projects that will be
carried out with the aid of the business incubators of Engie and the Caisse des Dép6ts.

Announcement of the next session
The next session will take place in Senegal in April 2018. Senegal will also host the World

Water Forum in 2021. The session will be devoted to the development of the River Senegal
for both irrigation and navigation.



The plea for “the health of rivers, the health of the world”
Published in the French daily financial newspaper LES ECHOS on 8 December 2017.
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Exchanges with local actors:

Rivers, a factor of attraction for the territories

At Lyon: Roland Bernard, municipal councillor and councillor of the City

responsible for rivers

Two years after IFGR’s first session at the Musée des Confluences, its members were

welcomed once again in Lyon to renew impetus.

The City of Lyon has always been built around its
rivers: the historic heart of the city, now listed as a
UNESCO World Heritage Site, was built next to the
banks of the Saone, after which the city expanded to
the right bank of the Rhone, and then further
eastwards.

“The city’s attraction was due to its two rivers”. The
redevelopment of the banks in 2005-2006 and then
more recently, the upgrading of the Confluence
district, inhabitants the
opportunity to make the river banks their own and

have given the city’s
restore life to them. These developments “have also
allowed us to give meaning to territorial development
and make them more attractive, better understood, by
providing our fellow citizens with a shared environment
of high quality”.
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The river banks also welcome forever more river cruisers. River tourism is booming along

the entire Rhone Valley and Lyon is “one of Europe’s major cities”. It provides foreign

tourists with the opportunity to discover a rich heritage. Waterways have always been used

for transport, whether for pleasure or trade. The City of Lyon, Greater Lyon and the river

managers — VNF and CNR — work together to make the rivers an alternative to roads to

transport goods and reduce the number of trucks in the city, by developing a new system

of urban logistics radiating from the Port de Lyon. Along the same environmental lines,

experiments are in progress with a mobile river waste collection barge.



At Annecy: Christian Monteil, President of the Departmental Council of
Haute-Savoie

“The Department of Haute-Savoie likes rivers just as well as we like the nature that
surrounds us”. The Rhone provides much to the territories it crosses, first of all in economic
terms. It is used to produce green electricity and participates in developing tourism with the
construction of infrastructures such as the locks for pleasure craft at Chautagne and Belley,
which allow continuous navigation from Lake Bourget, and with the ViaRhona, “the touristic
infrastructure for the development of soft transport modes along the Rhone”. Then, in terms
of image and identity, the river structures our geography and landscapes, and it forges an
obvious social link from Switzerland to the Mediterranean.

Thus, the Rhone lies at the intersection of industry and the environment and we must learn
how to preserve this balance: “No political decision can be made without awareness of the
need to protect these landscapes and territories. We stand on a ridge. We must avoid falling
into the temptation to protect the environment under a bell jar, which would bring
everything to a standstill, and into that of frenzied development which would achieve the
same result but in reverse.”
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APPENDICES



Appendix 1. IFGR’s news

e The reception of five new members
0 Gilles Mulhauser: Managing Director of water of the State of Geneva (Switzerland).

0 Irina Ribarova: Professor at the University of Architecture, Civil Engineering and Geodesy
of Sofia (Bulgaria), expert in integrated water resource management and in the circular
economy relating to water.

0 Hamed Diane Semega: new High Commissioner of the Organisation for the Development
of the Senegal River (OMVS).

0 Yangbo Sun: Director of International Cooperation of the Yellow River Conservation
Commission, Ministry of Water Resources, China.

0 Marie-Laure Vercambre: Director of the Water for Life and Peace programme of the
NGO Green Cross International.

» Legal changes in the articles of association

On 1 July 2017, IFGR, an initiative of CNR, became an association in the public interest
according to the law of 1901. This change in legal status provides it with new recognition by
European and international bodies dedicated to water, and enables it to receive funds from
other public and private partners to pursue its developments. CNR remains the main
contributing party.

« Stronger presence in international coalitions on water

IFGR has supported the ClimateisWater campaign since 2015. In 2017, it joined the World
Water Council which gathers 300 organisations from more than 50 countries to make water
resource management a priority.

It participated in the international summit of the world’s great rivers in Rome on 23 to
25 October (organised at the initiative of the international network of Basin Organisations
and the World Alliance for Water and Climate Change), and in the COP23, by holding a
conference in the French Pavilion on 9 November.



Appendix 2: Composition of the rivers Committee

Ricardo Javier Alvarez
Vice-President of the Argentinian subsidiary of the Ibero-American Institute of Maritime Law
(IDM) and legal coordinator of South American Waterways.

Pascal Bourdeaux
Historian, Associate Professor at the Ecole Pratique des Hautes Etudes (Religions of
Southeast Asia).

Corinne Castel

Archaeologist, Director of Research at CNRS, Director of the French-Syrian Archaeological
Mission of Al- Rawda, working at the laboratory “Archéorient. Environnements et sociétés
de I'Orient ancient” of the Maison de I'Orient et de la Méditerranée (MOM).

Julien Clément
Doctor of anthropology; deputy director of the Research and Teaching Department of the
Quai Branly Jacques Chirac Museum.

Daniel Dagenais
Vice-President of Operations of the Montreal Port Administration.

Katherine Daniell

Doctor of water sciences and researcher at the Australian National University, member of
the National Committee on Water Engineering (Engineers Australia), specialised in water
governance and participatory processes.

Bernd Gundermann
Architect, founder and director of Urbia-Group — Think Beyond.

Mohammad Mozammel Haque
President of the Bangladesh Inland Water Transport Authority (BIWTA).

Mirdad Kazanji
Director of the Pasteur Institute of Guyana.

Sergio Makrakis

Associate Professor and researcher at the University of the State of Western Parana -
Unioeste (Brazil); specialised in evaluating the impacts of migration passes on fish
populations.



Ghislain de Marsily
Emeritus Professor at the Sorbonne University (Paris VI-Pierre-et-Marie-Curie) and at the
Ecole des Mines de Paris, member of the Academy of Sciences.

Gilles Mulhauser
Managing Director of water for the State of Geneva, Switzerland.

Tamsir Ndiaye
Managing Director of the Manantali Energy Management Company (SOGEM-OMVS).

Erik Orsenna
Economist, author, member of the French Academy and specialised in sustainable
development, the environment, agriculture and emerging economies.

Irina Ribarova

Professor at UACEG (University of Architecture, Civil Engineering and Geodesy, Sofia,
Bulgaria); expert in the integrated management of water resources and the circular
economy in the sector of water.

Papa Abdoulaye Seck
Minister of Agriculture and Rural Facilities of Senegal.

Hamed Diane Semega
High Commissioner of the Organisation for the Development of the Senegal River (OMVS).

Alfredo Sese
Technical Secretary of Transport and Infrastructure at the Rosario Commodity Market (BCR).

James Spalding Hellmers
Paraguayan Managing Director of Itaipu Binacional.

Yangbo Sun
Director of International Cooperation of the Yellow River Conservation Commission,
Ministry of Water Resources, China.

Marie-Laure Vercambre
Director of Water for Life and Peace programme, Green Cross International.



Appendix 3: lllustrations of the session, by Louise Plantin
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