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Created in 2009, the mission of the observatory is to compile and
manage data on sediment dynamics and associated contaminants.

IRSN

Overall, these data should help river managers and stakeholders.
The observatory is a multi-partner platform aiming to carry out
collaborative research between scientific researchers and
managers.

Example of objectives within the OSR:

» To quantify the transfer of suspended and bedload sediments at
different time-scales (centennial, inter-annual, event-based).

* To quantify the flux of organic and mineral contaminants
associated with the sediments.

» To evaluate the impacts of dam flushing operations on
concentrations and fluxes of SPM and associated contaminants


http://www.graie.org/osr/spip.php?rubrique62

21 hydropower plants from Lake Geneva to the
Mediterranean Sea (~500 km)

Dams are among the main structures that impact
SPM transport by reducing flow velocity and

»Dam flushing operations are organized to
remove sediments stored in reservoirs.

Due to the associated increase of turbidity and
potential consequences on fish populations

to reduce their
environmental impact

and we still need a better
understanding of contaminants remobilization
and transport processes under such conditions
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Hydropower plants

1: Verbois

2: Chancy-Pougny
3: Geénissiat

4: Seyssel

5: Chautagne

6: Belley

7: Brégnier-Cordon
8: Sault-Brénaz

9: Cusset 20: Avignon
10: Pierre-Bénite 21: Vallabregues
11: Vaugris
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12: Péage-de-Roussillon
13: Saint-Vallier

14: Bourg-les-Valence
15: Beauchastel

16: Baix-Le Logis Neuf
17: Montélimar

18: Donzére-Mondragon
19: Caderousse
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Dam flushing operations of Verbois and
Chancy-Pougny dams by the drawndown
flushing method were organized every 3 years

from 1945 to 2003 especially to avoid urban
flooding in the city of Geneva.

Drawdown flushing method
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Fruchard and Camenen, 2012
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Studied periods: two flushing operations in June 2012 and May 2016

2012 flushing process (18 days)
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2016: O B

Less lowering during 11 days
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June 2012

More than 3 10° m3 of SPM were stored in the Verbois reservoir between
2003 and 2012, mainly originated from the Arve River
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The station of Jons is operating since 2011:
» Long term investigation on the main parameters
» Comparison of extreme event impacts

Parameters measured : Contaminants measured:
(2012 and 2016) (2012 only)

» Water discharge * Trace metal elements (TME)

» SPM content » Organic compounds

» Particle size » Radionuclides

» Particulate organic carbon

=+ Main dam

~  Other dam

O sampling station
== Rhdne River
——— Rhéne tnbutanes

Submerged sediment trap Continuous-Flow Centrifugation
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Flushing operation
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Poulier et al. (2019)

Hydrological processes that occur during
flushing operations are different than
during flood events.

The operations conducted on the dams by
drawdown flushing resuspended
sediments that cannot be affected by
flood events.



Annual SPM flux at Jons

‘ Hydrological conditions . Baseflow ﬁ Flood Flushing

1.25+

0.001

2011-2012 2012-2013 2013-2014 2014-2015 2015-2016
Hydrological year (from September to August)

A quarter of the annual flux occurs during the flushing
operations while it represented less than 5% of the year
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Annual SPM flux at Jons
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Hydrological year with flushing Hydrological year without Unbalanced equilibrium over 5
operation: output > input flushing operation: input > output years (-0,44 Mt): Part of
=> resuspension of old deposit =>» storage of sediments sediment remain stored
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Temporal variation — POC and particle size
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Lower concentrations during the
flushing operations for most of the
contaminants (TME, Mercury,
PolyChlorinated Biphenyls — (PCBs))

Related to the particle size and the
origins of the suspended sediment

In fact in this area, input by
tributaries might be characterized
by different geochemical signature

Tributary Hg concentration (mg kg1)

Baseflow Flood Flushing

Arve River 0.026 + 0.008 (n = 16)

Bourbre River 0.136+ 0.040 (n = 6)




Benzo[a]pyrene
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Higher concentrations during the flushing
operations for Polycyclic Aromatic Hydrocarbons
(PAHs) and DEHP (bis(2-ethylhexyl)phthalate)

Related to the resuspension of legacy-
contaminated sediments stored behind the dams,
due to the drawdown flushing method used.

In fact, sediments were stored between 2003 and
2012 while emission regulation was implemented
in 2008

=» decrease of PAH emissions observed since
2008 in the Arve River



Temporal variation — dissolved contaminants (study conducted in 2016)

Concentration at Jons
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Long term monitoring is useful to understand sediments and associated contaminants transport and
behavior, especially during specific event such as flushing operation.

The operations conducted on the dams by drawdown flushing resuspended sediments that cannot be
affected by flood events, and that might contain some legacy contamination.

Contents lists avaiable st SaenceDirect Znregistré dans ce PC Contents listz available at ScienceDirect b3
S
Science of the Total Environment Journal of Environmental Management
journal homepage: www.elsevier.com/locate/scitotenv journal homepage: http:/www.elseviercom/locate/jenvman
Research article
The impact of dam flushing event on dissolved trace elements L) Impact of dam flushing operations on sediment dynamics and quality in the %5
concentrations: Coupling integrative passive sampling and - upper Rhone River, France
discrete monitoring e . o 5 i e g
Hugo Lepage ™ , Marina Launay >', Jérome Le Coz °, Hélene Angot ", Cécile Miege °,
M. Bretier **, A. Dabrin *, F. Bessueille-Barbier ", M. Coquery* Stéphanie Gairoard %, Olivier Radakovitch ™%, Marina Coquery ®

Submission of a data paper this year with the data presented here
* You can already access the data here: https://dx.doi.org/10.17180/0OBS.0OSR -
https://bdoh.irstea.fr/OBSERVATOIRE-DES-SEDIMENTS-DU-RHONE/ (french and english)
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Thank you

hugo.lepage@irsn.fr



Sediment budget during 2012 flushing operation = N\O _~
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Spatio-temporal variation of particle size during the 2012 event.
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Spatial variation o Comissiat
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