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Lyon case

Explanation of how the decision of NBS implementation was made (France, Lyon)
e To keep in mind

Decision-making process is organized around an analysis of the ecological status of the rivers in the Yzeron
watershed. Degradation factors are identified in areas of fair or poor condition. Possible solutions are listed.
Improving ecological status can be coupled with actions to prevent flooding and severe low-water conditions.
NBS are non-structural solutions, as opposed to grey solutions. Depending on the context, they can act in
synergy.

The choice of NBS and its location depends on a number of criteria (type of, cost of building, cost of
maintenance, novelty (= maintenance uncertainty and possibly additional cost for decision makers). The NBS
can be built with available space as the only constraint, to handle known incoming and outgoing flows. The
NBS can also be inserted into an uncontrolled inlet flow (river, wetland). In this case, its design is based on
the principles of ecohydrological engineering, which take into account the feedback between the flows and
the biota, under naturally variable conditions, and which must be integrated into the design phase.

e The decision consortium

It is made up of managers of water bodies (in the WFD sense), managers of infrastructures that interact with
water resources (sanitation, irrigation), financiers linked to regional planning, and regulatory controllers. One
of the mandatory missions of the Yzeron river contract is to achieve the objective of good ecological status
for the watercourses in the watershed. The river contract makes use of summary studies of physico-chemical
and biological indicators carried out by the Agence de I'Eau, the fishing association and by researchers under
research contracts. These studies have identified frequent overflows from combined sewer systems during
rainy weather as a major source of organic pollution. The increase in the frequency and volume of overflows
is linked to urban expansion. Indeed, the connection of new urbanized areas, located on the outskirts of older
networks, tends to rapidly saturate the capacity of combined sewer systems. Added to this is the ageing of
networks built in the 70s, whose watertightness is no longer guaranteed. As a result, the drainage of
groundwater by older networks contributes to reducing flows into the river during low-water periods. And
this excess of clear water in combined sewer systems represents a loss of water resources, increases the
volume to be treated at the wastewater treatment plant, and can lead to malfunctions at the plant. Any
operation on the sewer network requires close collaboration with the sewerage authority. This is made easy
by the fact that the sanitation association aims to reduce the operating costs of its network, which means
reducing the amount of runoff it sends to the Lyon metropolitan wastewater treatment plant.

e  Where the core of problem is located ?

Faced with these facts, the river syndicate must implement solutions. To this end, it has identified the main
causes of the poor ecological status of the Yzeron basin's watercourses. These causes are: the scale and
frequency of overflows from the combined sewer system, the low dilution capacity of small watercourses,
morphological degradation linked to bank rectification and the intensity of discharges. These causes all
contribute to reducing the natural capacity for self-purification.

e Where to act?
o At source, upstream of the sewer system?

The aim is to reduce the amount of runoff reaching the combined sewer system.

For new buildings, the obligation to manage runoff created by waterproofing at plot level is a step in the right
direction. At best, this will avoid increasing the frequency and volume of overflows into older combined
sewer systems.

The creation of stormwater networks at the level of existing combined sewers is an effective way of reducing
overflows, but at the cost of costly and disruptive works (traffic cuts) that not all municipalities can afford.
These actions are planned over 10-year cycles and concern only part of the combined networks.



o Inthe sewage system, before the river?
=  Asystem for pre-treating overflow water before discharge into the river is possible.
The technique is already being tested in an area of the Yzeron basin where there is
sufficient space to develop a planted filter (Fig. 2.1)
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Figure 2.1. Biofilter to improve combined sewer overflows water quality, before rejection to small water
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courses®.
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= |nthe case of a small municipality, wastewater can be treated using a reed filter. This
water can be infiltrated into a wetland, returned to the watercourse or reused for
agricultural irrigation. Setting up this type of NBS requires knowledge of runoff zones
(Fig. 2.2).

Figure 2.2. Detection of wetlands by the runoff model with accumulation scores of 4&5. Production areas
48&5 are urban but also rural depending on soil type and land use.

o Downstream of the sewer system, in the river?
= As part of the ATENAS project, we plan to enhance the natural self-purification
capacity of the riverbed. The NBS has been placed downstream of the longest
stretch of river in poor ecological status (poor = magenta color; location: blue arrow;

! https://hal.inrae.fr/hal-02599141/document
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CSOs = red dots) (Fig. 2.3). The design of this type of NBS is based on the principles
developed in ecohydrological engineering, in particular that of double regulation
between the flows of water and substances and the microbial biota, which changes
with seasons (Fig.2.4). The cost of construction is 2.5 k€, including earthworks and
pebbles to build the porous barrier.
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Figure 2.3. Define location of in river NBS location.
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Figure 2.4. Ecohydrological operating principle of a porous ramp.

= Ecological restoration of a watercourse falls into this category. This is illustrated by
the case of the Yzeron river in its downstream urban section (Fig. 2.5). The full length
of concrete channel was demolished on 1.4km and replaced by a wider flow zone to
better manage flooding. The reconnection of the river with groundwater and the
creation of morphological diversity have resulted in significant ecological and
functional gains. However, this is a very costly project (7.4 M€), 70% of which is co-



financed by the Regional Water Agency. This work is justified by the need to protect
economic assets and people from flooding.

Figure 2.5 Before and after restoration of concreted watercourse in an urban area

e Processes to amplify in decision making process

Knowledge of the ecological (biological and chemical) status of the watercourses in a small catchment area
(150 km?2) is an important starting point for prioritizing actions to manage rural and urban runoff. It is then
possible to identify the pressure factors on which to work effectively, taking into account the cost-benefit
balance. Ecological gains are among the benefits to be assessed.

Runoff mapping is a tool for positioning NBSs, as we can choose to act on production zones, transfer zones
or accumulation zones. These choices are driven by local constraints (public/private domain; cost; available
space).

Context of the organizational and decision-making processes of the Yzeron basin (city of Lyon, France) for the
adoption of NBS is presented in Fig. 2.6. This include structuring opportunities / stages in new knowledge,
shared will, and main findings.



Context of the organizational and decision-making processes of the Yzeron basin (city of Lyon, France) for the adoption of NBS.

The 150 km2 watershed of the Yzeron river, part of which is west of the city of Lyon, is undergoing rapid urbanization that is severely impacting the river water bodies. In order to achieve the
objective of good ecological status, assigned to this water mass (482B) by the WFD, the river syndicate ask water specialists to identify the factors of degradation and propose solutions for
improvement, in a context of increasing urban demography and economic development.

Shared will

The public interest holders,
who finance the long-term
observatory, identify  the
knowledge gaps to be filled by
the scientists.

Structuring opportunities / stages in new knowledge Main findings & outputs

A specific action, dedicated to the impact of combined
sewer overflows on the small seasonal rivers of the
Yzeron basin, is launched.

2000 The OTHU project, a consortium of public research laboratories® in
cooperation with key stakeholders (Regional Water Agency, Lyon City
Council) is set up to develop long-term field monitoring and research to
characterize changes in the quantity, quality and biological function of

urban and suburban water bodies. Different ecosystem services are considered as decision

levers. The natural self-purification capacity of rivers
seems to be one of the important characteristics to be
taken into account in the restoration process of
damaged urban rivers.

With European funding, the
perspectives are expanded by
comparing and  analyzing
different decision-making
schemes for wrban river
restoration.

URBEM FPS project® Urban Basin Enhancement Methods “to develop tools
to assess the potential for rehabilitation of urban watercourses; research
urban specific rehabilitation technique; provide decision-making support
methodologies to let urban authorities undertake rehabilitation”

2005

The relationship of trust requires several years of
collaboration between managers and scientists. Thus,
the provision of operational spaces can only be
achieved through a good knowledge of the constraints
of each to reach operational useful results.
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A series of interdisciplinary applied research projects (national,
international) , based on OTHU data, confirms the major impact of the 80
CS0s identified in the Yzeron basin on the hydro-geomorphological,
biological and chemical compartments.

Proof of the possibility of
amplifying the self-purification
capacity of a watercourse using
a NBS.
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The decision by managers of the Yzeron river basin to
reverse their usual practices from the rapid evacuation
of urban runoff to the retention of every drop of
rainfall for as long as possible.

Analysis  of  anthropogenic
pressures vs. natural responses
at the watershed scale to
identify effective areas for NBS
implementation.

2015 At the international conference "EcoHydrology’ 2015", the Yzeron watershed is
labeled as a demonstration site for the principles of EcoHydrology (UNESCO-
IHP), eco-engineering & NBS. It benefits from the technical and financial

support of the river union, in charge of completing the WFD objectives. Finland has a regulation that requires a blue-green ratio

for stormwater runoff management in new
urbanization projects. In Poland, as in France, the
influence of scientists is necessary to make urban runoff
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The ATENAS® project "Combining technology, nature and society for integrated Demo site place selection and

2020 " . .
urbal? .water managemeht proposes to analyze the favorable and unfavorable conlst.ruc‘tlon. PI'GIOf C.!f efficiency. management evalve, in close consultation with local
conditions for the adoption of NBS to manage urban runoff. Decision for replication at other .

| stakeholders, decision-makers and users. Proof of
places. effectiveness and wiability must be achieved through
) demonstration sites. Climate change is a recent lever
L https:/fwww.graie.org/othu/ 3 https://atenasjpi.eu/about-atenas/ &

for regulatory change.
2 https://cordis.europa.eu/project/id/EVK4-CT-2002-00082//fr ; https://eprints.hrwallingford.com/1413/

Figure 2.6. Context of the organizational and decision-making processes of the Yzeron basin (city of Lyon, France) for the adoption of NBS.



