N

N
N

HAL

open science

Urban EH demosite proposal

Pascal Breil, Gislain Lipeme Kouyi

» To cite this version:

Pascal Breil, Gislain Lipeme Kouyi. Urban EH demosite proposal. Ecohydrology, Engineering Har-

mony for a Sustainable World, Feb 2018, Faro, Portugal. hal-03789882

HAL Id: hal-03789882
https://hal.inrae.fr /hal-03789882

Submitted on 27 Sep 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-03789882
https://hal.archives-ouvertes.fr

m e 4

United Nations - International

ecohydrology
programme
Educational, Scientific and « Hydrological
Cultural Organization . Programme

Urban EH demosite proposal

Pascal BREIL, IRSTEA-Lyon, RIVERLY research Unit, Hydrological Processes & Spatial Modelling Team
Gislain LIPEME KOUYI, INSA, DEEP Laboratory, Dir. of the field observatory for urban water management.

\OTHU

Ecohydrology Workshop & Scientific Advisory Committee — 27/02-2/3/2018 - Faro, Portugal



)

©

AN

Z

Irs |2
7,
532
283
BE N

=X
2 C
(/=]
g8
a
25z
i
= o
58
oo

Where?

1 ,
L

f:ﬁ!(( ot

e s
— \‘ -
SoH TN

N U
Z ,‘%, Lugdunum, city of Lyon

'f’i”
L

- A= ,/1
%y
% A
~ 9 T P



T

United Nations - International
Educational, Scientific and « Hydrological
Cultural Organization . Programme

‘

L'OCCUPATION DU SOL EN 2008

m samrmwmmamm vt © Dochrw, Unvmaitd e 1 oo (7 5600 FVS 200
c

S Ranied of X Menad Lrenorsts 00 Lpos, LA SE0GEVE 200508

SIMULER LEFFET DES OUTILS DE PLANIFICATION
A HORIZON 2030
Evolution tendancielle
avec zonage
réglementaire

de la planification

S mmimmomm PMCMAWCJ‘I;-"IIKIE&SM-‘MOC“&MI

L nwu-ma JN kool 1] _
o i 23,

o pase -ﬂ"&% 2

mmd ok

5 20 VIS

_.awmsv{u

Problematic

@

ecohydrology

programme

Type de cours d'eau
Non pérenne

/\/ pérenne




]

United Nations -
Educational, Scientific and  «
Cultural Organization «

N>

International
Hydrological
Programme

Ecohydrology & Hydrobiology 13 (2013) 113-134

2 'y{?fl“?”" b Contents lists available at SciVerse ScienceDirect

P 1 ECOHYRROLOGY
‘¥'._ . HYDROBIOLOGY
o Ecohydrology & Hydrobiology j

-

journal homepage: www.elsevier.com/locate/ecohyd

FI SEVIER

Original research article

The role of ecohydrology in creating more resilient cities
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How to enhance self purification capacity of seasonal “little” streams?
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Wet period
NH, dissolved oxygen enters - oxic zone

nitrification is possible % -anoxic zone

“Porous weir”

Porous material

Dry period
NH, Most of CSOs pollution is trapped

Anoxic conditions predominate in the low flowing saturated part
Oxic conditions in the unsaturated zone



T &2 . \Z
= 7 Experimental seasonal creek cconyrlos

Educational, Scientific and Hydrolog\ca\
Cultural Organization . Programme

cos ',,

? e N;;g{;' Substratum essentially
" crystalline & metamorphic
‘n . .

\ (granite, gneiss)

Natural Weir
Reference (0) | "

Surface formations thin and
soft, types arenas

Catchment area: 2.7 km?
Wet season mean flow: 18 L/s
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biodegradation process / uptake..
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« low flow condition...trapping phase» « high flow condition...regeneration phase »
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Replication site
planned on 2018
for proof of
transferability

Demosite — proof of concept running since 2006



—_—

I

United Nations
Educational, Scientific and

Cultural Organization

> Intemational
« Hydrological
. Programme

Real scale
demo-site

/
: B
Gabion
stone

carbon
felt

@

ecohydrology

programme



—_—

I

United Nations - International
Educational, Scientific and « Hydrological
Cultural Organization . Programme

ecohydrology

programme

Real scale
demo-site

Natural or imported sand deposit

Gabion
stone

carbon
felt



= g Could this large renovation project be
ith] part of the Lyon demosite ? h@w

programme

United Nations . International
Educational, Scientific and « Hydrological
Cultural Organization . Programme

Aims of SCMS (stormwater control Measures) regarding micropollutant in urban wet weather effluent
Comparison of the performance of source control vs “end of pipe” systems

"
Metropolis of Lyon { France)
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B Dpemonstration site description B Major issues

Up-dated in Januarry 2018

Lithology/geochemistry

Water over- 0 Crougnts
abstraction

Gneiss and granite bed-rocks
covered with alocrisol (granitic
brown acid soil) and sandy-silt to
silty-sand colluvial into valleys.

N 45°44'30.37" ; E 4°41°53.88”

Main Description

Yzeron River catchment . .
B Social-ecohydrological system

. Main description : The Yzeron river basin is 147 km2 in area with a population is of 144 (1354000 for Lyon . Demosites are located

N45°44'38.50"~£4°41'24.49” and N45°45'28.24"~E4°45'04.09” on seasonal rivers and at N45°47'05.92"~E4°52'18.43" in a car park.

Principal services provided by the demosite (ecosystem services): This project focuses on the enhancement of natural regulating services
by increasing local biodegradation capacity of soils and stream sediments to trap and naturally process polluted waters delivered by urban

sewage systems.

EH Objectives
Water . ....

Metodology EH

This EH methodology is to amplify the
self-purification capacity of soil and
river bottom sediment that receive

Objectives

From several years of field experiment
witha huge recording data set we can
confirm thata sequence of 3 porous weirs
installed in a small seasonal water course

Stakeholders

SAGYRC : The river syndicate office is a legal
entity in charge to meet the WFD objectives.
Www

The OTHU field obsevatory for urban water
pollution introduce during rainy events. management gathers 20 research labs since

This system Is self maintained by high flow Year 2000, working on innovative solutions to

T RS S e reduce the urabn footpring on the local water
place. The principle is in course of ressource. WWW....

replication in another small water course

where it should help the receiving main
tream to recover its good ecological

status.

. - . . . Biodiversi
. Links with international/National conventions or programmes:the demosites are part of the v @0000
Field Observatory for Urban Water i rai chtm) itself included in the European-LTER network Ecosystem
(https://data.Iter-europe.net/deims/site/czo_eu_fr_030). Services . . . ° °
Apply complementary ...oo

Ec}::h ?rological %rocesses in
ighly impacted systems Cultural or
e amarsin® OO OO

v Yes 0o X NO

polluted urban runoff. It makes use of
the hydrological rinsing and
dewatering natural phases to
promote the pollution storage,
biodegradation and natural renewal
of the biofilter installed.

can fully trap and process organic

Conserve Ecohydrological processes Resilience

in Natural ecosystems

Enhance Ecohydrological
processes in novel ecosystems

v Yes 0o X NO

The Lyon metropolitan water direction is both a
partner of the SAGYRC and the OTHU.

v Yes o

Are inputs to: Set conditions for: Set conditions for: Porticipate in:
B Fcohydrology Principles and solutions M Life zones Activities
o " Life Zone
* Quantification of the hydrological processes at Moist forest SAGYRC, is i charge to meet the WFD objectives. It implements actions all over the river systems since 2000, regarding for water quality, ecological quality, rules for
catchment scale and mapping the impacts L . water resource sharing during low flow period, protection of riverine inhabitants against flooding, river geomophological rehabilitation, education and training of people
EH IMPLEMENTATION * |dentification of potential areas for Pr ecipitation 7zammyyr T 11,56 to river functioning, protection and rehabilitation of cultural heritage. The SAGYRC supports the implementation of the demosite in 2018 for the river selfpurification

amplification in coordination with a project for flood control.

PRINCIPLES

enhancement of ecosystem sustainability
potential (carrying capacity).

* Managing biota to control hydrological
processes and vice versa (ecological engineering)

The Water direction of Lyon metropolitan supports the OTHU research project for more than 18 years. It is involved in the second demo-site where the objective is to
reinfiltrate urban runoff after cleaning by soil and plant filter. The water direction is also in charge to renew of old main sewers that collect urban waters from the upper
watershed to a centralized WWTP.

W Results +

Main Expected Result s

aa)

[LRILY]
PET Ratio: 0,92

m 123

EH SOLUTIONS

Reach WFD objective for the water mass of concern, by Increasing the carrying capacity of seasonal small water courses to cope with
urban unmanageable runoff pollution, increase their resilience to future urban development.

Develop a river reach scale mapping of the naturally varying carrying capacity all along the river network as to consider it in future
land developments.

Into seasonal urban stream :
constructed porous riffles to enhance
the trapping of sewage organic
pollution by porous sediment and its
biodegradation by microbial activity.
In the car-park : constructed soil for

microbial processing and phyto- @
remediation of urban runoff water

before its returning to ground water.

Ecohydrological Hydrological
infrastructure flow

LATEST RESULTS

. Confirmed that artificial riffles can help to trap and process the organique pollutionissued by a combined sewer overflowing system.

-
Contacts: e

River demo : BREIL Pascal / pascal.breil@irstea .fr / IRSTEA- Riverly research unit
Car park demo : LIPEME KOUY] Gislain / email / INSA-Lyon — DEEP lab.

. Result for the car park.....

INSH decp Developed by: An initiative of:

CIH O ':ﬂ

Phytotechnology Faunatechnology
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