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CiTENIUM is doubtless attracting a strong interest from a large panel of institutions, SMEs or large
international groups. This attraction is underlined by the following supporting letters, originating
from two main subgroups i.e., public institutions and private companies.

In addition to the engagement of the institutions from which the CITENIUM’s laboratories are
originating, CIiTENIUM has received supporting letters from the following public institutions.

ORGANIZATION

DESCRIPTION

LABEX IMU

Laboratory of excellence focused on the city, the urban, the
metropolisation and the urbanization. Its vocation is to stimulate, produce,
capitalize and promote a scientific and technical expertise on the past,
present and possible urban worlds, while contributing to the action of
authorities and private actors.

URBA Lyon

The Planning Agency for Lyon Development is a non-profit organization
created in 1901. It now includes thirty-one Partners: local authorities,
state, , chambers of commerce ...

GRAND LYON

Located at the heart of Rhone-Alps, the Urban Community of Lyon
was created in 1966.
It comprises 57 municipalities and covers more than 50,000
hectares. Its functions include water quality management, road
maintenance, traffic management, domestic waste collection and
municipal cleaning.

Agence de I'eau RM&C

The Rhone-Mediterranean and Corsica Water Agency is a French
public body regulated by the Ministry for Ecology, Energy, Sustained
Development and Spatial Planning. Its role is to help elected
representatives and local communities, economic stakeholders and
inhabitants use water resources rationally and fight against the
pollution and deterioration of aquatic environments.

CERTU

The Centre for the Study of Urban Planning, Transport and Public
Facilities is responsible for carrying out studies in the fields of urban
networks, transport, urban planning and public facilities on behalf of
the French State or for the benefit of local authorities, public bodies,
companies entrusted with public-service commissions or the
relevant professions.

GRAIE

The Rhone-Alps Group of Research on the Infrastructures and Water
is a non-profit organization created in 1985. Its aim is to contribute
to the co-ordination of supply and demand of research in the field of
urban water management. Its scope of activities includes the
organization of interdisciplinary working groups with partners and
scientists of complementary qualifications, and the synthesis and
dissemination of knowledge in this field. The organization of the
NOVATECH conferences is an example of such activities.

OTHU

Field observatory for urban Water Management based on Great
Lyon territory. This outdoor laboratory created in 1999 plans to
acquire reliable data on urban wet weather effluents on their impact
on receiving water, in order to provide results, knowledge, and
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methodologies to assess the sustainability of urban water system
and to propose some support for operational decision making.

ZABR Rhone Long Term Environmental Research Observatory
It consists in Observatory and / or Experimental Sites. It is the
support of research programs that bring elements of knowledge to
stakeholders and to public decision, in the field of sustainable
management of rivers and watersheds.

SOERE Urbis French national network in urban hydrology labelled as a SOERE
“Observation system for research and experimentation in
environment" by the French Ministry of Research and Higher
Education. This network is based on 3 local observatories in 3 French
cities: Paris, Lyon, Nantes.

COPARLY The air quality network of the city of Lyon

EnvirhonAlp EnvirhonAlp is a scientific interest group formed by seven Rhone-

Alps higher education institutions and research and three national
research organizations. Its purpose is to lead collaborative projects
in the field of environment for sustainable development. Its main
mission is to develop the regional network of heavy equipment
shared experimentation, analysis and modeling (technical facilities)
and monitoring environments (observatories) necessary to achieve
this goal.

CITENIUM has received supporting letters from the following private companies.

ORGANIZATION

DESCRIPTION

Axelera

Chemical/environmental competitiveness cluster

PROVADEMSE

Platform dedicated to ecotechnologies evaluation

Veolia Eau

International large group — development of Environmental services-
water management, waste treatment and recovery, energy
efficiency and mobility.

Suez Environnement

International large group — providing innovative solutions in the
water and waste management fields.

VINCI International large group - Construction, motorway operator and
energy provider

Lafarge Group - Building materials

SACER Group - Development of road networks

Arionics SME - Fluids treatment and recycling

Natural Grass

SME - Development of natural grass substrates

Circeo-Partners

SME - Saving and recycling water systems
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SUMMARY

Foreword

This project is a resubmission of the EQUIPEX 2010 project ECOCITEXP coordinated by Bernard CHOCAT,
which gathered a series of initiatives addressing globally environmental issues in urban zones. The experts
have considered that the equipment requested was relevant, with all subprojects being individually of
appropriate quality but with tenuous connections leading to an overall project difficult to manage.

These comments were taken into account to propose this new project, called CGiTENIUM, which is now
focused only on the instrumentation of a unique urban observatory, bridging together in a clear and very
coordinated manner, research groups from various scientific origins with the same objective of better
understanding the functioning of the city of tomorrow. This project has now also a very strong involvement
from the private sector, ranging from large groups (such as VEOLIA, which is strongly investing in CITENIUM)
and SME (LEOPSHERE). CiTENIUM is now planned with a 2 years investment phase and a 5 years operation
phase.

Context
The multidisciplinary CITENIUM project is based on the university development plan “Plan Campus” which
will turn the campus LyonTech La Doua into an eco campus where state-of the-art eco technologies will be
implemented.

CITENIUM aims at building a network of sensors to be deployed over the entire campus area to create
a unique experimentation zone where the concept of eco friendly urbanization and the environmental
impacts/benefits of eco technologies will be globally tested.

CITENIUM will turn the campus LyonTech La Doua into a unique observatory of the different aspects
of the “urban” environment from air, water, biodiversity and energy up to humanities.
It must be underlined that Lyon has been the sole university in France to integrate eco-innovation in its Plan
Campus.

Objectives
The objective of CITENIUM is to create a global urban observatory to allow a scientifically sound assessment
of eco conceived urban strategies of the future:

e Observing and understanding how changes in the built environment, open spaces, practices, or
usage change the impact of urban planning on the environment and thereby determine the
conditions of urban renewal likely to improve the sustainability of a city.

e Developing the most competitive and innovative ecological technologies, strategies, or practices for
urban renewal and create the conditions in which these can develop rapidly.

e Added to these technical and scientific objectives, CITENIUM will have social and economic
outcomes :

e |Improvements of urban and environmental quality of life as a result of a better understanding of the
causal relationships between the urban phenomenon and its impacts, but also as a result of
accelerated commercialization of innovative and more effective technologies or strategies.

e Development of industrial partners, who will be offered to access a framework and tools to optimize
their technologies, test and develop new ideas, and benefit from a showcase for the newly validated
products.

Scientific and Technological Barriers
Four major scientific questions must be addressed in order to achieve the stated objectives :
e Identify and quantify i) the sources and amount of urban pollutant flows in the air, water, and
ground, as well as other disturbances, in particular acoustic disturbances.
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e Understand and follow the development and transfer dynamics of pollutant flows within urban
systems. Take changes in phase and media into account (in particular ground-air-water exchanges),
whilst considering the influence of technical management systems (wastewater treatment, etc).

e |dentify and quantify the ecological, environmental, and sanitary consequences of these pollutants
and nuisances at the neighbourhood level of the city and outside the city, and assess their effect on
citizens’ health and well-being and on biodiversity.

e Imagine, develop, and test materials, technologies, strategies, and organizations (spatial,
administrative, or other) which make it possible to reduce material/energy flows (whilst optimizing
their use) and disturbances at source and to better control their transfer or decrease their impact
on the environment.

Partnership

CITENIUM gathers a multidisciplinary community of scientists for a global observation of the city of the
future with a central objective of crossing studies and conclusions: air pollution, water, thermics, civil
engineering, biodiversity, and above all humanities.

Investment program
The objective is to carefully and continuously observe how the urban renewal of the campus modifies
various parameters linked to water, material, and energy consumption; climatic and atmospheric
conditions ; flows generated by, or that pass through, water management systems in dry and wet weather ;
air pollution ; soil and groundwater quality ; plant and animal biodiversity ; and the possibilities for action
opened up by these new tools (for example, the creation of economic value or value in use).

The deployment of the first scientific tools will start in the first year, allowing monitoring the campus
status prior to any in-depth renovation. Any technology testing will start when the campus renovation
starts. The first significant results are expected by 2013 and the system should be fully operational in 2015.

Innovative Features

To our knowledge, such an original and global”observatory of the city” does not exist on any other site in
the world. The opportunity to be able to set it up on a campus, the very place in which researchers and
students work and in the context of the total renovation of a neighborhood, is unique. The main innovation
consists in building various tools and bringing them together in a reduced space. The aim is to fully exploit
the cross-disciplinary synergies that these tools will generate, encourage exchanges and networking
(between disciplines, but also between researchers, private companies, and urban authorities). Rather than
each isolated element, it is the complementarity between the different elements of CITENIUM, which is
expected to produce major scientific advances.

IM

Valorization, Economic Model
The valorization of results is central in the project with the objective of making the ecological campus a true
showcase for eco-friendly technologies in the context of urban renewal.
This showcase will be promoted scientifically, educationally, and economically:
= CITENIUM has a strong structuring effect for the local scientific community and will play a key role in
the University of Lyon’s overall academic and educational vision, as evidenced by the important
supports of member institutions and research networks;
= The instrumented campus will constitute a “scale one” test platform to evaluate new
ecotechnologies. CITENIUM will offer an environment to foster public-private partnership test
innovative ecological technologies. The project is supported by Axelera, the sole French cluster
dedicated to chemistry and environment expressing the strategic position of CITENIUM for this
sector. CITENIUM is largely supported by industrialists as evidenced by mature expressions of
interest. Also CITENIUM benefits from a very strong involvement of VEOLIA.
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1. TECHNICAL AND SCIENTIFIC DESCRIPTION OF THE ACTIVITIES

1.1. DESCRIPTION DU PROGRAMME

Context

Urbanization is the hallmark of the current trend towards globalization. Populations and economic
activities have become concentrated in cities and metropolitan areas (Bairoch, 1985) and are becoming
highly sensitive to the local pressures they exert on the environment Brundtland, 1989). Awareness of
urbanized areas’ impacts on the environment (i.e., air, water, soil) and efforts to mitigate such impacts
have become key issues in city governance and management (Novotny & Brown, 2007). Among
contemporary urban planning models, cities in developed countries have focused on reclaiming their
internal territory, a policy that is variously called “renovation” or “urban renewal.” Environmental concerns
generally converge:

e in their technical aspects : (i) towards promoting low-environmental-impact technologies, including
“soft” technologies closely linked to natural cycles, including e.g. solar collectors, source control
water management encouraging stormwater infiltration, “natural” fertilizers, reuse, new materials,
closer sourcing of energy and raw materials, etc. ; (ii) towards more efficient urban management,
including greater cooperation between entities in managing a territory or a resource, enhanced
technical mechanisms and management methods, particularly by interlinking services to a greater
degree, by preserving spaces that serve ecological, economic and social purposes, and by using
ecosystems to manage and mitigate risks (such as urban heat islands, flooding, noise pollution), etc. ;

e in their urban aspects : towards making urban planning more environmentally friendly by reducing
city traffic, by reallocating space from cars to mass and “soft” transport, including cycling and
walking ; by expanding selective waste disposal ; and by promoting low-energy, low-environmental-
impact objects, and most often by re-introducing “nature” in the city.

Developing innovative ecotechnologies or “eco practices” for use in urban renewal and developing
more sustainable cities are prerequisites for reducing cities’ impacts on their environment, and are one of
the major drivers of a new type of economic growth often called “green growth”.

One way to study this issue is by looking at ecological neighborhoods that use innovative
technologies. Many eco-neighborhoods have been monitored or have served as subjects for one-off studies
in many fields (e.g., Hammarby Sjostad in Stockholm ; Hanover, Germany ; the Vauban neighborhood in
Freiburg-im-Breisgau, Germany ; Malmo, Sweden ; the BedZED neighborhood in London ; Dongtan, China;
Eva Lanxmeer, the Netherlands ; etc.). These studies have sought:

e either to acquire and analyze basic data on how neighborhoods function (e.g., their energy
consumption, noise levels, user behavior, monitoring of emissions for compliance with regulatory
standards, etc.), but without always having sufficient information to understand the sources of
fluctuations observed. This has led to guidelines that are often qualitative in nature and used for
benchmarking purposes (e.g., the findings of the European COST program “Best Practices in
Sustainable Urban Infrastructure” (Lahti et al.; 2006) and the PETUS (Practical Evaluation Tools for
Urban Sustainability) project.

e or to take precise measurements of certain technical components or solutions in short-duration
experiments (e.g., the Australian FAWB1 program on managing stormwater run-off at the source), or
based on ad hoc observations that in some cases are numerous and concerted, such as the NURP

! see : http //www.monash.edu.au/fawb/
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(National Urban Runoff Program) program, which began in the United States in the 1980s (Field &
Turkeltaub, 1981) and that monitors technological alternatives to stormwater treatment systems ;

e or to take precise measurements of ecosystems in a multi-disciplinary, long-term (or longer-term)
manner. This is the objective of the observatories of the SOERE Urbis
(http://www.allenvi.fr/?page_id=788) such as OTHU in the Lyon region, OPUR in the Paris region and
ONEVU-IRSTV in Nantes in the field of urban water and/or urban energy use, PIMPUS in urban air
pollution, and LTER (Long Term Ecological Research Network) in the United States.

CiTENIUM’s uniqueness and ambition

However, to our knowledge no neighborhood that has undergone full urban renewal has ever been

precisely measured for purposes of concerted, long-term, multi-disciplinary and exhaustive monitoring in
order to precisely assess the effectiveness of urban renewal processes.
If tacking environmental issues is of course not a new initiative and different observatories exist for specific
follow-up (either water, air...) to the best of our knowledge, an intense infrastructure devoted to study
globally the urban environment (from under the ground to the atmospheric boundary layer, from molecules
to humans) with an aim to assess the benefit of an eco-friendly neighborhood renewal would be a unique
initiative.

Among the different Campus Plans selected for renovation by the French government, LyonTech La
Doua is proposing an entire ecorenovation of the Campus. This “ecocampus” will therefore constitute an
ideal subject of study as its conception will integrate all the components of ecorenovation i.e source control
in all domains (energy, waste management, stormwater infiltration at the source, ...), use of vegetation as
much as possible for several purposes (against urban heat island, runoff limitation, improvement of air
quality,...), use of new materials or practices (for energy savings, pollution control, street lighting ...) and
biodiversity development. If all these principles are supposed to play a beneficial role according to social,
economic and environmental criteria, this kind of renewal which will develop on a large scale has to be
monitored in the long run and scientifically assessed in all their potential effects in order to demonstrate
their degree of effectiveness and sustainability.

The objective of CITENIUM is to turn the campus LyonTech La Doua into a unique observatory of
the different aspects of the “urban” environment from air, water, biodiversity and energy to urban social
practices. The objective of CITENIUM is to build a network of sensors to be deployed over the entire campus
area to create an original experimentation zone where the concept of eco friendly urbanization and the
environmental impacts/benefits of eco technologies will be globally tested in a scientifically sound manner
to monitor the impact of the campus’ rehabilitation, by measuring, over time and on the neighborhood
scale, parameters indicative of its “sustainability” according to the three traditional categories : impact on
the environment/ health, and on society and its economic development.. As the system under study is a
complex one, it is only by taking a comprehensive, multi-disciplinary approach that we can understand and
improve it. CITENIUM ambitions to breakthrough the conventional frontiers between scientific fields and
build interdisciplinary strategies, meeting our society’s environmental and socioeconomic challenges.

CITENIUM will promote innovation and technological transfer as it will also constitute a real scale
testing zone for new ecotechnologies or “eco practices”.

Citenium’s objectives

The purpose of the instrumentation of the ecocampus is to give the scientific community the means
to observe, in an accurate and sustainable manner, how the renovation of the LyonTech-La Doua campus
modifies various parameters linked to water, matter and energy consumption (including embodied energy) ;
to climatic and atmospheric conditions (temperature, sunlight, rainfall,  atmospheric pollution,
evapotranspiration, heat island, etc.); to flows generated by or transiting through water management
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systems during dry and wet weather (water, energy and pollutant flows) ; to atmospheric pollution; to the
quality of soil and groundwater ; to animal and plant biodiversity ; and to the opportunities opened up by
these new objects (for example, creation of economic value or value in use). Four major scientific objectives
have been defined:

¢ Identify and quantify the sources of urban disturbance (i) at the local scale due to the Eco- campus
and the user practices (pollutant and contaminant flows in the air, water and soil (particles, chemical
substances and pathogens), climatic effects (mainly temperature, solar energy, wind,...); (ii) at a
larger scale (at the city level) in order to understand the part of the disturbance due to local
conditions and the one due to more global conditions.

e Understand and model the dynamics of shifts within an urban system, taking into account phase and
media changes (ground-air-water exchanges, in particular), as well as the role of technical
management and operations systems (user practices).

¢ Identify and quantify the ecological, environmental and health consequences of these pollutants
both on the scale of a neighborhood, a city and its close surroundings, assess the impact on urban
citizens’ health, well-being and on biodiversity.

¢ Identify potentials of these shifts (opportunities for new practices, uses, well being, economic
development, ...)

e Imagine, develop and test materials, technologies, strategies and organizations (spatial,
administrative or others), for reducing matter/energy flows (while enhancing their use) and
nuisances at the source, better controlling their transfers or reducing their effects.

CITENIUM'’s main interests for the local and global scientific community

The major scientific objectives of CiTENIUM correspond to both pressing social needs and one of the
University of Lyon specific areas of expertise (as underlined by the existence of other Initiative of Excellence,
such as INDEED institute (Institute for Excellence in Carbon-Free Energy (IEED) and the LABEX (French
Laboratory of excellence) IMUST (Institute for multi-scale sciences and technologies) and especially IMU
(Intelligences for the Urban Worlds) .

Indeed, CITENIUM will constitute a major tool for IMU which gathers 360 researchers from 15
domains (from human, social, economic, environmental, information and engineering sciences) and is the
only LABEX dedicated to the study of urbanization. It will also be of major importance for the LABEX iMUST
which develops an interdisciplinary research on multi-scale aspects in the fields of materials, processes and
eco-technologies; the expected spin-offs being the development and test of new materials compatible with
environmental requirements.

It must be underlined that all CitENIUM’s partners are members of one of these two LABEXs in
addition all laboratories have been evaluated A or A+ by the National Evaluation Agency for Research and
Higher Education (AERES).

This observatory is a valuable platform in terms of academic disciplinary advances and especially in
terms of transverse research.

In terms of social sciences the instrumentation is intended to assess the economic, urban and social
impact of the urban renewal of the campus together by considering the three states of urban social life
which cohabit on the campus:

e The cognitive state, concerning individual and collective training, study and research activities ;

e The daily state, concerning activities in the public space beyond the cognitive and economic state

(movements, leisure activities, use of public spaces, forms of sociability etc.) ;

e The domestic state, concerning the activities of reproduction and habitation (consumption habits,

places of residence, groupings outside of the public space, etc.).

10
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The assessment of the impact the campus’ transformation has on urban social life in relation to these three
states, involves observing and analyzing urban practices and uses, forms of urbanities, forms of social
equality and the economic development brought about by this transformation.

In terms of urban hydrology, a local community acknowledged at a national & international level has
already been gathered in a research federation (OTHU-SFR 4161- http://othu.org) since late nineties. Its
research is focused on continuous & long-term monitoring of different urban water catchments drained by
diverse traditional infrastructures (pipe and end-of-pipe systems) and of their impact on water bodies.
However rainwater management based on infiltration or retention close to the source are more and more
used. If they are supposed to play a beneficial role (pollution & flooding risk limitation, groundwater
recharge, possibilities of multiple uses (e.g. floodable playgrounds or parks, water re-use, local air cooling in
summer), uncertainties remains regarding their real sustainability. CiTENIUM will be an exceptional
opportunity to complete the panel of existing experimental sites with one integrating innovative water
management concepts. In addition, observation and modeling of such systems closely linked to urban areas
demands to solve new problems in particular the effect of non-source point pollution, the potential for
contamination by pathogens in areas open to the public & impact on groundwater, the part of the
pollution/contamination due to local conditions compared to global ones needing precise and dense
information to control the environmental context (local climate, atmospheric conditions and social uses)
particularly well developed in CITENIUM.

In terms of air quality and heat and mass transfer.

In order to evaluate energy efficiency of new facade components/materials, or their comfort effects, (air
quality, thermal and visual comfort), long term simulation (one or two years long) are needed. How do local
effects due to buildings presence modify actually available meteorological information (generally measured
outside the towns)? The new experiment will allow producing a detailed local description of the
environment and its influence on these data and then leading to new generation of simulation codes. In
parallel new materials and new facade components would be tested in situ by industrial community.
Multicriteria evalution of these new components/materials in terms of performance and/or potential
harmful effects will be more accurate and reliable.

In terms of air quality and atmospheric impacts
One objective is to provide long term track of the typical air pollutants and report the impact of the
renovation of the campus on local pollution and on the people exposure (fine aerosol and gases). CiTENIUM
will therefore provide a unique opportunity to investigate the sources and transport of atmospheric
pollutants due to well-defined processes, biotechnologies, or modifications of the campus and to study in a
concerted way the atmospheric impact of such processes and their other aspects in soil occupation, water
quality, biodiversity... This is likely to result in the identification and characterization of new feedbacks
mechanisms between urbanization and air quality such as, for instance, the effect of the new soil
occupation, new buildings, new hydrology, new microbiodiversity..., on the emission or uptake of gas
pollutants, the production and properties (size, number, toxicity...) of aerosol particles, and the transport of
volatile pollutants and microbial material.

In terms of transverse problems.

Among these questions the global (multi criteria) evaluation of the sustainability of such
neighborhoods and in a greater extent the assessment of strategies aiming at “greenalizing” cities or at
promoting source control techniques (economy of scale vs. subsidiary principle) is of major importance.
Such approach may then lead to defining “ecocampus” referential. Indeed, in order to have a more
consistent assessment of what a sustainable campus is, defining a “sustainable campus referential” will be
necessary. Some reflection has already begun with the partner Veolia that is building a referential allowing
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setting the standards for sustainable campuses, with the help of quantitative, semi-quantitative and
qualitative KPIs. Other researches have also been carried out in this field.

Transverse questions and cross fertilization are more detailed in paragraph 1.3.

CiTENIUM'’s main interests for the operational & industrial community

Finally, we expect this project to offer incremental improvements in innovative technologies, but
above all in disruptive technologies. On this point, we are convinced that pooling knowledge and methods
from various scientific disciplines will be a powerful driver for developing new ideas.

However, our objective in terms of economic impact goes well beyond the mere production of
innovative technologies or concepts. It also aims to promote their deployment and to shorten the lead
time between when a concept is developed and when it is brought to the market.

Developing innovative eco-friendly technologies or “eco-practices” that can be used for urban
renewal and rolling them out faster, are powerful factors for mitigating cities’ impacts, improving the quality
of the environment, living standards, and citizens’ well-being. The knowledge acquired by this unique urban
observatory, integrating strongly social sciences will provide a basis for a better development and design,
with an increased cohesion with users’ need, of new urban objects with an unprecedented precision
(Rabardel, 1995).

The interest for the industrial community is obvious as evidenced by the strong involvement in the
project of VEOLIA, a world leader in environmental services, as well as LEOSPHERE, High-tech SME leader in
teledection as well as numerous expressions of interests received from other companies (see letters
attached) involved in the development of ecotechnologies.

Finally the project is supported by Axelera, a major industrial cluster in Chemistry / environment
gathering 220 members.

1.2. STRUCTURE AND BUILDING OF THE EQUIPMENT

Through the “Plan Campus”, the campus LyonTech La Doua (which covers almost 100 ha!) will undergo a full
renovation and reorganisation, making use of existing ecotechnologies or foreseeing testing a series of
processes in their development phase leading to a research Eco-Campus (http://www.universite-
lyon.fr/lyon-cite-campus/lyontech-134528.kjsp). The first modifications are planned to start in 2011, with
some delays to the original schedule, making the CITENIUM project timely in terms of monitoring the fore
coming changes.

We aim at deploying measuring stations, of varying complexity, over the entire renovated
neighborhood. Most of the stations will be multiparameters (i.e., multidisciplinary) monitoring metrics for
air, water, soil, biodiversity qualities... but also the behavior of human beings (and their changes as a
function of the modifications made to the campus) underlining again the real and efficient
multidisciplinary nature of our initiative and its uniqueness. These stations are of four different types, and
completed with mobile stations:

A-level: measuring all parameters devoted to rainfall, energy consumption, dissipation and heat island, air
quality, groundwater, superficial water (runoff-water and water transiting through stormwater
management and sewage infrastructures) , biodiversity and human behavior.

B-level: measuring all parameters devoted to rainfall, energy consumption, dissipation and heat island,
groundwater, biodiversity and human behavior.

C-level: measuring parameters devoted to only one aspect either special rainfall monitoring (radar),
energy consumption, dissipation and heat island, groundwater, superficial water (runoff-water and
water transiting through stormwater management and sewage infrastructures), biodiversity.
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While the acquisition of CiTENIUM'’s instrumentation is the central point of this application, we are
aware that data acquisition and use (which as a specific workpackage, see element 9) is central to the
duration of this urban observatory. The aim of CITENIUM is to focus on data acquisition, management and
processing, using all the instrumentation detailed in Elements 1 to 9 All the techniques of M2M (Machine to
Machine) data communication will be used (GSM, GPRS, radio frequency, satellites, PLC, Wi-Fi, etc). The
global supervisor ordering the data acquisition and storage will be fully compatible with all those
technologies. The main goal is to identify the best management practices to perform the mutualisation of a
global environmental monitoring. The global supervisor and the data will be fully accessible (of course
bearing in mind some access restriction in case of specific contract that will take into account the
intellectual rights of all partners and subcontracting parties, to end-users on a dedicated website with a GIS
interface using GEOPORTAIL or GOOGLE EARTH. The raw data or consolidated data will be downloaded in a
simple format, such as EXCEL or ACCESS.

Mutualisation of communication technologies and free access to long term series of environmental
data are key goals to provide cost effective monitoring systems to end users, in order to base their
sustainable development strategies on real observations, diagnoses, adapted decision making and
evaluation of the change benefits. The experiments conducted for the La Doua Campus rehabilitation will be
constantly improved, and later implemented in other places.

In the frame of the partnership, Veolia will be specifically involved in the data collection system, and
can provide the data collection monitoring system and the gateways between the various communication
systems.

Furthermore, in order to have a more consistent assessment of what a sustainable campus is, and
with a strong connection with CITENIUM, Veolia Environment is currently defining a “sustainable campus
referential”. This referential will allow to set the standards for all sustainable campuses, with the help of
guantitative, semi-quantitative and qualitative KPlIs.

The monitoring implemented in CITENIUM will help to determine (through the referential) the level of
sustainability of the La Doua Campus.

The La Doua Campus can thus later become the ultimate reference site for this “sustainable campus
referential”.

Acquiring the equipment for these stations and their networking is the clear and well focused
objective of this proposal. This instrumentation consists of:

» Element 1 - Air quality monitoring

Stations for monitoring the air quality on campus and its evolution before, during and after the renovation
will be set-up according to the recommendation of the EU FP7 infrastructure programs EUSAAR and now
ACTRIS. Tracers for air pollution and photochemistry will be monitored in real time, such as the
concentration and composition of fine aerosol particles (PM;) by means of AMSs (deCarlo et al. 200-) and
the concentration of trace gases such as O;, NOx, NOy and some volatile organic compounds (VOCs) by
means of PTR-MS (Mielke et al, 2010). ). In addition to monitoring indicators for chemical air pollution, the
transport of microbial material by atmospheric particles will be studied by investigating the presence of
microbial surfactants in these particles and by monitoring aerial microorganisms directly by remote pump
and probe optical techniques (Kasparian 2003, Rairoux 2000). To reflect the inhomogeneity in the air
composition across campus and mitigate the costs three such monitoring stations will be set-up. The
observations at these stations will be completed with one ground-based Lidar remote sensing platform
(Miffre 2010, 2011) for 3D air quality measurements from small to larger scale.

Indoor Air Quality (IAQ) will be monitored through many appropriate sensors before, during and after
the rehabilitation of the campus. IAQ will be separated in two parameters: comfort, analysed with
temperature, relative humidity, noise and CO, level, and health, with chemical pollutants, dust, and
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moisture. In adequate buildings, the ventilation system will be piloted with the IAQ measures and the
presence of occupants, in order to optimize energy consumption and IAQ. Otherwise (for example in
buildings without ventilation system), the IAQ level could be given to the occupants to help them to adapt
their behaviour (by opening windows for example).

All these observations will be reinforced by a mobile platform monitoring air quality at very local scale
during ecotechnology testing exercises (Element 8 - see below).

« Element 2 - Rainfall monitoring

In order to have a good estimate of spatio-temporal evolution of rainfalls two monitoring systems will be
deployed: (i) a network of 4 weighing rain gauges (one is already implemented close to the campus and is
part of the Greater Lyon rainfall network) and (ii) a local radar especially developed for short-time
prediction of rainfall operating with a coverage radius of 30 km giving information with a time resolution of
5 minutes and a space resolution of 500 by 500 m down to 100 by 100 m. The high resolution of 100 by 100
m can be obtained up to a maximum distance of 6 to 10 km which is compatible with the dimension of the
campus.

« Element 3 - Dry and wet weather flows and contamination

The measurement procedure for each station consists in the continuous measurement (with two minute
time step) of water and pollutant flow conditions (flow metering, turbidity, temperature, pH and specific
conductance). A UV-visible spectrometer will evaluate on-line SS and COD equivalent concentrations or
other parameters such as NOx concentrations according to (Gruber et al., 2005) procedure.

Pollutant loads will also be evaluated from samples taken with two refrigerated automatic samplers
(one with bottles made of plastic and one with bottles made of glass and Teflon parts). The majority of
substances will be analyzed in the particulate and the dissolved phases. The pollutants and contaminants
analyzed will be traditional pollutants found in stormwater (metals, hydrocarbons in particular PAHs, ...) but
also emerging pollutants chosen according to the European Water Framework Directives, local observations
and health risks. A particular attention will also be paid to microbial hazards (pathogens of environmental
origin) and exposure mode, source and transfer between air, water, and sediment. This aspect is all the
more crucial that new source control drainage systems are aerial and plurifunctional in close touch with the
users. The use of continuous water quality sensors will also be explored and tested.

« Element 4 — Groundwater monitoring

For groundwater quality and biodiversity, the effects of local heterogeneity and of the infiltration on the
campus will be followed using (1) two transects of 5 piezometers (from East to West and from North to
South) and (2) two sets of piezometers of increasing depths (from the piezometric level to 6 m deep)
located upstream (reference) and downstream. Groundwater levels, chemical characteristics, and
groundwater fauna biodiversity will be followed using multi-parameter sensors and regular fauna sampling.
To evaluate the ecological effects of rain water infiltration on groundwater ecosystem, innovative biological
methods will be used based on ecophysiological measures of encaged organisms (sentinelles) and biofilm
growth on artificial substrate, both stored for two months in the piezometers.

Elements 3 and 4 is supported by local and national research networks (OTHU, ZABR, SOERE URBIS —
Cf support letters).

The quality and quantity of drinking water and used water will be monitored thoroughly, both at the
entry and exit points of the Campus and with flowmeters and multiparameters sensors in chosen buildings.
The local detection of pollutants in used water will allow specific local treatments, through the
implementation of pilot units, so as to reduce the pollutants at their very source. Innovative techniques,
such as live volumes monitoring, or the detection of leaks by injection of helium gas in the pipes, will be
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used to reduce losses in the area. Furthermore, reuse of water in the perimeter of the Campus will reduce
the consumption of drinking water for industrial purposes.

« Element 5 - Aerial vertebrate biodiversity monitoring

Hectometer scale microphone array and AVISCAN low intensity will be used to follow-up aerial vertebrate
biodiversity. The projected equipment comprises:

e a 10-unit automated ultrasound recorder array deployed on 10 multi-measure masts in and around
the LyonTech- la Doua ecocampus. Ultrasound recorders tape bat calls continually all year-round.

e an AVISCAN low intensity radar which detects bat, bird and insect movement and shape. The best
place to set it is the top of the University Library building which overlooks both a park and
cemented road and square.

e transmission and analysis systems for the automated identification of animals by ultrasound
recording or radar emission..

The equipment is complete for the LyonTech-La Doua Campus. The urban community Grand Lyon is
however interested in planning a replicate both microphone arrays and AVISCAN radar elsewhere within
their administrative limits (cf. letter of support) (Clergeau et al., 2006, Jones et al, 2009)..

« Element 6 - Climatic conditions, energy consumption, dissipation and heat island
monitoring

For climatic conditions the measures are divided into two groups : high speed measures (100hz) devoted to
turbulence and eddy correlation mostly in the vicinity of the target building (Sadi carnot, see detailed on the
map) and low speed measures including radiation, airflow, moisture, CO,, temperature (1hz) devoted to
general conditions in the district and heat island effects.

The measures will be done on the masts and the exterior of the building at different heights from
ground up to 10 m.

Finally infrared cam images (0.016Hz) of the facade of the building will give a continuous vision of the
thermal conditions on the building.

Implementing low carbon — low energy solutions is a major goal for the La Doua campus. Beyond the
classical renovations actions, the Campus can become an experimental platform to conceive and test smart
grid solutions, allowing a fine management of energy production and consumption (electricity, heat and
cold), so as to reach environmental (minimise Carbon footprint), economic (costs optimisation, incentive
pricing), and social objectives (users’ behaviours).

Fitted to lower energy needs (low energy or renovated buildings), this energy network will be mainly
fed by renewable energy resources (biomass, solar, geothermal energy), implemented on the Campus itself
or in its close vicinity.

» Element 7- Human practices and urban usage

The observation and monitoring of human behavior on the campus will provide a basis for the
understanding of i) the required shape and structure of the environmental objects made of new
ecotechnologies or urban settlements, ii) the acceptance and perception by the users on the campus of
these new objects, iii) the impact of public policies, applied as a response to the environmental pressure, on
the urban structure.

The data will be collected by means of two main approaches: a) by video monitoring of the campus
environment, b) by opinion pools.
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Three fixed stations will be equipped by cameras allowing the video monitoring of given sectors on the
campus, complemented by three mobiles devices. The frequency of this monitoring will be set after testing
different recording procedures and image processing.

« Flement 8- Mobile devices

Naturally, the Eco campus will present some heterogeneity in terms of pollution (all ecotechnologies will not
be deployed homogeneously over the campus) that would require some mobile tools that can be deployed
on demand (for instance for testing some ecotechnologies).

Therefore we will build a mobile laboratory that will gather mobile instrumentations for various fields
i.e., air, water qualities, biodiversity and humanities.

For air pollution monitoring this mobile laboratory will be fully equipped with fast sensors for the real
time monitoring of Volatile Organic Compounds (high-resolution proton transfer mass spectrometer, HR-
Ptr-MS), the composition of ultrafine particulate matter (high resolution aerosol mass spectrometer, HR-
TOF-AMS), a Scanning Mobility Particle Sizer (SMPS) for grain size of PM; and a set of more standard gas
analyzers for pollutants such as O;, NO,, NO,, CO , SO.... Aerosols will also be collected from this platform
with a high-volume sampler and analyzed to investigate the presence of microbial surfactants or other
microbial components in their composition.

As mentioned, this mobile laboratory will also have instrumentation devoted to study human
behavior by means of mobile video, audio, movement sensors. These mobile devices have the advantage
that they can be deployed on sectors not covered by the fixed stations of element 7 and will therefore allow
measurements campaigns on demand (for instance, to study changes due to new changes on the campus)
or for specific studies commanded by industry (evaluation of new road pavement, natural substrate...).

« Element 9 - Data collection, management and processing

The data acquisition of several environmental matrix (water,air, soil, etc) in urban paces or infrastructures
(network, building, etc) requires specific monitoring systems in terms of measurement techniques, energy
supply, information transfer and analyse.

In complement of the instrumentation detailed in the Element 1 to 8, the objective of CITENIUM is to
focus on data acquisition, management and processing. All the techniques of M2M (Machine to Machine)
data communication will be used (GSM, GPRS, radio frequency, satellites, PLC, etc). The global supervisor
tool ordering the data acquisition and storage will be full open to all those technologies. The main goal is to
identify the best management practices to perform the mutualisation of a global environmental monitoring.

The global supervisor and the data should be access full to the end-users on a dedicated website with
for example a GIS interface using GEOPORTAIL or GOOGLE EARTH. In the frame of the partnership, Veolia
could be specifically involved in the data collection system, and can provide the data collection monitoring
system and the gateways between the various communication systems.

The estimated amount of data’s for 10 years of use is around 70 To. The continuous data rate is
15Go/day.

Because of the different fields due to the different families of sensors, it is possible to design a
storage in databases devoted to the fields, a complementary division per year can also be applied. The
global access will be conserved by a web site and a framework.

The storage system will include 3 quad-processors (height cores) servers replicated in order to have a
secured solution.

In order to avoid data loses during collection relay computers will provided temporary storage until
the data are safely stored on servers.
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1.3. ORIGINALITY AND INNOVATIVE FEATURE OF THE EQUIPEMENT PROJECT

As the majority of the Earth’s population lives in cities (even up to 80% for Europe), it is obvious that
sustainable development can only be achieved with redesigned urban areas. As a consequence, eco-cities
and eco-neighborhoods have been created and planned all over the world. Accordingly, understanding the
cities of tomorrow is now a matter of urgency. We do need to understand how they function and how they
perform from social, economical and environmental standpoints.

CITENIUM will provide the tools for such assessments.

The main originality of CITENIUM is that it will crosslink environmental observations and the
development and assessments of eco-technologies.

To the best of our best knowledge, an urban observatory gathering in such a dense and transverse
manner observations on chemical, physical, biological, biodiversity, humanities metrics does not yet exist
worldwide.

As already mentioned, CITENIUM is aimed to be a multidisciplinary observatory with a strong coupling
to IMU, the unique French Labex dealing with humanities, economic, engineering, information and
environmental sciences regarding urban strategies.

CiTENIUM will therefore facilitate cross fertilization between scientific fields:

Building design, energy dissipation and environmental monitoring
Using a multidisciplinary analysis, it will be possible to improve the evaluation of the impact of new
technological components. The knowledge of all outdoor state variables will allow the fitting and the
improvement of models of interaction between buildings and the outdoor environment. We will focus on
two major points: air quality and thermal comfort models (pollutants, temperature, pressure and
turbulence ....) and in a more general way free boundary conditions representation, crucial for components
behaviour like double-skin facade.

In fact, most of the building thermal simulations actually done deals with meteorological information
with no local effect (due to the district) taken into account. The new experiment will be able to produce a
detailed local description of the environment. These data will allow the scientific community to improve our
knowledge leading to new generation of simulation models and therefore of new family of building
envelope components.

Hydro and terrestrial systems

The link between hydrosystems and terrestrial ecosystems is two-fold: 1) through energy-matter fluxes
mediated by predation on insects with aquatic larvae stages but with winged adults, 2) through variation in
ground and surface water levels that impact soil biological productivity. Using the activity of aerial predators
of insects as proxies for the productivity of hydrosystems and soils allows the study of ecosystem-wide
processes, but at a manageable scale and resolution. Events impacting water levels (droughts, floods) play
the role of natural experiments, a role only possible when constant long term monitoring of multiple
parameters is in place.

Beyond fundamental research, this equipment can also lead to an innovative approach to biodiversity
monitoring for medium and large cities, through the development of cutting-edge technologies by national
small and medium businesses. The agglomeration of the Grand Lyon has a biodiversity policy devoted to
inventorying animal and plant species, but with new technologies it can go much further and begin to
continuously monitor a set of species that can be considered “sentinel” species for large scale ecosystem
processes and perturbation.

Air quality, human behaviour and urban aerial vertebrate biodiversity
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For the urban aerial vertebrate biodiversity, the proposed equipment (a hectometric-scale microphone
array and low intensity AVISCAN radar) constitute a perfect answer to monitor the top-chain predator
activity. A long-term monitoring of bat ultrasonic calls, along with bat and avian activity, in combination
with the atmospheric, climatic and human activity measures, will produce a unique set of data, impacting
landscape, urban and conservation ecology. This automated monitoring of urban biodiversity will encourage
urban authorities to modify their environmental management rules and politics. This project will also
stimulate the economic activity of small-to-medium companies, such as BIOTOPE which develops in France
this type of equipment. To our knowledge, no such equipment (integrating radar, ultrasound and
environmental monitoring) exists elsewhere.

Air quality, ecotechnology design and run-off and groundwater quality

The equipment placed at the ground stations will provide a unique set of information at different time scale
on the impact of the renovation and of the new uses of the campus on the local environment (air quality,
hydrosystems, biodiversity...). The equipment placed in the mobile laboratory will complement the
environmental monitoring of the ground stations by focusing on short-term or small-scale processes (rush-
hour effects, meteorological events (rain), diurnal variations...). Another important purpose of the mobile
laboratory will be as a platform, made available to industrial users for the study of their new
technologies.Monitoring these different environmental indicators will lead to unique and integrated
pictures of their interactions with human activities, which cannot be obtained by single laboratories or
within a single discipline.

For air quality, the combination of ground-based chemical sensors, optical sensors, and real-time
sensors in the mobile platform will provide a complete picture of the pollution level and transport within
and beyond the campus and identifying their sources or sinks in the new urban environment (changes in soil
occupation and in vegetation cover, new buildings, reduction of motorized traffic...). These atmospheric
observations will thus determine the impacts and feedbacks of the new urban environment and its human
activities on the emission or reduction of gaseous pollutants (ozone, CO....) or the emission of aerosol nano-
and microparticles, for instance. In addition, monitoring microbial surfactants in the aerosols emitted by the
campus area could reveal some new impacts and feedbacks between the new urban environment and
microbial communities that are common in the ground and water of urban areas, such as P. Aeruginosa.

In the same way, new stormwater source control systems (intensively vegetated, highly
plurifunctional and generalized on the campus) will benefit from air, energy and social monitoring to assess
their performance: Air monitoring to identify the part of contaminant coming from the atmosphere
compared to the part coming from run-off and erosion of material, Energy monitoring to evaluate their
“cooling” effect in summer, Social monitoring to estimate the role of anthropic pressure on the
environmental behavior of such structures ...

Environmental improvements and biodiversity

The major originality of the CITENIUM project is the possibility of a long term study of a gradient from a
River to a large city. This exceptional situation — a true impermeability gradient from the Rhone River to a
dense urban centre — makes it a perfect place to study how resources from diverse ecological
compartments (aquatic, terrestrial / forest, terrestrial / park) are spatially and temporally partitioned — a
task for which innovative large scale method is needed.

The spatial heterogeneity of groundwater ecosystem under the city of Lyon is very high due to the
combined influence of the East Lyon aquifer and the Rhéne River aquifer. The quality and biodiversity of
groundwater will be tackled in the CITENIUM equipment using transects of piezometers (from East to West
and from North to South) that will bring original results of local heterogeneity using multi-parameter
sensors and fauna sampling. The city of Lyon is a unique area to reach this objective, because of available
long-term data sets of groundwater level and quality in the urban area. The effects of infiltration basins on
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groundwater quality will be studied using sets of piezometers of increasing depths located upstream
(reference) and downstream of the basin, where groundwater levels, chemical characteristics, and
groundwater fauna biodiversity could be followed using multi-parameter sensors and regular fauna
sampling.

The Doua Campus is one of the rare urban areas where groundwater fauna was regularly sampled
together with long term measures of the physical and chemical characteristics of their habitat. These long
term surveys are unique opportunities to evaluate the consequences of global climate change and local
change in urban activities on groundwater biodiversity.

CITENIUM will help bridging together research teams originating from various scientific fields (such as
chemistry, physics, ecology, humanities,...) that have all the same objectives i.e., providing a better
scientifically sound understanding on how the city of tomorrow will function. CITENIUM will be the focus
point of a multidisciplinary research and will generate as many synergies as possible between disciplines to
promote contacts and networking (between researchers, as well as with private companies and urban
authorities).

Another thing that makes CiTENIUM unique is that it is part of the LyonTech-La Doua renovation
project initiated by the campus master plan (“Plan Campus”). This comprehensive renovation project aims
to make the entire campus a tool for training, demonstration, experimentation and research on the
ecological technologies of urban renewal. The instrumented ecological campus project consists of four
complementary components forming a cycle that supplements two cross-disciplinary components.

CiTENIUM and the LyonTech campus development ...
The objectives of the LyonTech La Doua campus master plan (“Plan Campus”) are:

1. “Innovate and Experiment”. The objective is to set up full-scale experiments on innovative
technologies or management practices. This section includes INSA’s NEPTUNE project, among
others. These experiments will be set up via partnerships between private companies and research
laboratories as part of the renovation of the LyonTech-La Doua campus, and in accordance with the
campus master plan for renovation. They will be subjected to precise, long-term scientific
monitoring (about 10 years) that will measure the effects of ageing, maintenance, etc., but will also
serve to improve the experiments in question. These will also serve as tools for training programs.

2. “Interpret and Understand”. The objective is to set up or reinforce scientific tools for
understanding, through experimental and/or numerical studies, the physical, chemical, biological
and socio-economic processes that explain city’s impacts on its environment. These tools will be
used in particular for interpreting the findings of in situ measurements.

3. “Further Improve and Innovate”. The goal here is to propose technological enhancements or
disruptive technologies that help innovate in all fields of urban renewal on the basis of : 1)
assessments of experiments and monitoring of their effectiveness; and 2) interpretations and
modeling developed through the use of scientific tools.

4. “Train and Inform”. The goal here is to use the ecological campus itself to train all campus students
and operating personnel and to inform the general public.

However, none of these goals can be reached if the Eco Campus is not instrumented with specific tools for
monitoring the environmental benefits of the renovation and tested eco technologies.

The specific objective of this application is to “Observe and Assess” by developing the scientific and
technical on site instrumentation for long-term measurements and monitoring of local environmental
effects of the ecological campus renovation, as well as its social and economic effects. Clearly, the entire
project and in particular the very heavy concentration in a small geographical area of instrumented
innovative technologies, real-time measurements, obviously constitutes a formidable showcase.
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CIiTENIUM will reinforce regional skills ...

e scientifically, as this is the main goal of this facility of excellence, which receives the support of the
GIS Envirhonalp?, the Rhone-Alpes network for environmental sciences, of OTHU? network in Urban
Hydrology and ZABR* a CNRS-certified workshop zone that include almost all Lyon research teams
involved in water management and aquatic (see support letters).

e economically. CiTENIUM will clearly go beyond simple data collection, as it will strengthen
collaborative multidisciplinary work and will provide the means to scientifically assess the efficiency
of eco technologies. It will therefore be an attractive tool for SMEs or larger groups, as underlined
by the support letters listed in the annex.

It must be pointed out that the Rhone-Alpes region and the Lyon region in particular possess an
extremely dense network of innovative companies in the field of eco-technologies, in particular in
urban engineering, water and waste management, and ground pollution. A recent study shows that
while the Rhone-Alpes region comprises about 10% of France on the basis of most indicators
(population, number of jobs, wealth production, etc.), it accounts for about 20% of companies and
jobs in this sector. These companies are organized around the Axelera business cluster®, which was
set up in 2005 to combine chemistry and the environment which includes major industrial groups,
as well as a dense network of SMEs/SMIs, particularly in the field of engineering. CITENIUM is
supported by Axelera as evidenced by letter provided in appendix.

e geographically, cleantech or eco technologies are key components in the local government thinking
and there is also a collective commitment to developing the agglomeration and the region with the
backing of the above-mentioned networks.

1.4. TECHNICAL ENVIRONNEMENT

As already mentioned, the multidisciplinary CITENIUM equipment is based on the university development
plan “Plan Campus” which will turn the campus LyonTech La Doua into an eco-campus where state-of the-
art ecotechnologies will be implemented. Therefore the main technical environment and infrastructure
associated to CiTENIUM is the LyonTech La Doua campus.

LYONTECH —LA DOUA: A SHOWCASE AND EXPERIMENTAL ECO-CAMPUS
The scientific LyonTech-La Doua campus is situated in Villeurbanne, a suburb of Lyon. It is attended by
22,000 students and some 2,000 researchers.

The eco-campus project is part of a larger operation “Lyon City Campus” which, among other aims, is
seeking to restore the buildings and rethink the external design of the campus. The objective is to design a
flagship ecofriendly campus, in particular in the area of air quality, energy consumption, rainwater
management, which can be used as a research and training resource.

» “Cleantech” solutions for transport, building and teaching
The LyonTech-la Doua campus aims to become a benchmark for clean technology.
This will be implemented on campus, providing a resource for research, training and experimentation. The
project will involve students, researchers and businesses working on energy, water quality and transport:
scientific measurement and samples, experiments with innovative and natural technologies, etc.

? see http://envirhonalp.obs.ujf-grenoble.fr/
®see http://www.othu.org

* See http:/www.zabr.org

® See http ://www.axelera.org/srt/axelera/home
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» Two specific features set it apart from traditional eco-neighborhoods

= A campus supporting education, research and experimentation in the field of sustainable urban
development
The new lay-out, (improved public lighting, reduced energy consumption in buildings and optimized
rainwater management) will offer an opportunity to experiment with technology, provide data for
research and support training for Masters, Engineering or IUT (University Institute of Technology)
and continuous training programs. It will also provide a showcase for manufacturers.

= Creation of an eco-neighborhood through the restructuring of an existing neighborhood rather than
creating a new one
The 220,000 m? of renovated buildings will meet the French HQE environmental quality standard.

= |ntelligent, sustainable water management will be a priority
The new campus layout will give high priority to sustainable water management: organization of
green and blue infrastructures, rainwater recovery and recycling and use of innovative and natural
water management technologies.

The renovation of the campus was delayed but is now well on track with major changes to happen from

2012 and upwards. Therefore the present application is timely still to achieve some monitoring before an in-

depth modification of the structure of the campus.

Clearly, this strong coupling between the Equipex CiTENIUM, the “plan campus” and the Labex IMU is quite

unique... as most of the infrastructure requirements are provided by the later two initiatives which are

already funded.

Practically, the infrastructure required to set-up CITENIUM will be provided by the Eco Campus (and
therefore the “plan campus” strategic plans). Therefore CiTENIUM comes along with almost no specific
requirements in terms of infrastructure as power, water supply, etc... of the stations.

As mentioned, we are aiming at deploying monitoring stations, of varying complexity, over the entire
renovated neighborhood. Each station will be multiparameters (i.e., multidisciplinary) monitoring various
metrics for air, water, soil, biodiversity qualities... but also the behavior of human beings. These stations will
be designed with the following hiercharchy and complemented by mobile stations:

A-level: measuring all parameters devoted to rainfall, energy consumption, dissipation and heat island, air
quality, groundwater, superficial water (runoff-water and water transiting through stormwater
management and sewage infrastructures) , biodiversity and human behavior.

B-level: measuring all parameters devoted to rainfall, energy consumption, dissipation and heat island,
groundwater, biodiversity and human behavior.

C-level: measuring parameters devoted to one aspect either special rainfall monitoring (radar), energy
consumption, dissipation and heat island, groundwater, superficial water (runoff-water and water
transiting through stormwater management and sewage infrastructures) , biodiversity or human
behavior.

In size, these stations will cover the aspects of research containers to “simple mats” or cameras to be
installed on the campus.

The location of these stations (see below) has been chosen to match both:

e the local infrastructure (in terms of power supply, free space, etc...), therefore facilitating their
implementation;

e scientific requirements as the scale of monitoring depends on the targeted object but also on
inhomogeneity of the campus (i.e, monitoring a groundwater required specific locations that may
not match ones for monitoring the energy dissipation of buildings as a function of climatic
conditions). This is has naturally led to the A-B-C hierarchy described above.

The suggested location of the measuring stations is depicted on the following figure.
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Figure 1. Location of the different levels of stations and zoom on level C stations for energy consumption
dissipation and heat island
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2. DISSEMINATION AND EXPLOITATION OF RESULTS

PLANS FOR DATA DISSEMINATION

The CiTENIUM’s partners recognize that dissemination of acquired knowledge represents a cornerstone of
effective research. Therefore, we will perform a wide range of dissemination activities throughout the
course of the project. CiTENIUM will disseminate its results throughout the project duration to all relevant
stakeholders, including researchers, policy-makers, educators, and where appropriate industry. CITENIUM
will have a focused approach to dissemination of key scientific information to policy-makers and other user
communities through providing high-quality scientific information to national, European and international
bodies globally concerned with environmental sustainability.

Dissemination to the scientific, policy and industrial communities will be ensured through three different
channels; a website, peer-reviewed publications and participation in scientific congresses.

Portals to the CiTENIUM website will be opened to scientific and industrial parties and even further
to a larger public. The website will be built for efficient handling of data throughout the project. This
website will be regularly updated and will interface CIiTENIUM with:

1. Authorities by showing regional information on measurement and modelling results (emission changes,
composition and long range transport, estimates of effect of pollution reduction strategies).

2. Policy makers by estimating of effect of eco strategies on local scale.
3. Research community by releasing of state-of-the-science advances.
4. Industry by testing eco technologies

Publication of our results in open access journals will be strongly encouraged. CITENIUM’ partners
will be encouraged to write joint peer-reviewed papers, and publish them in leading journals.

All the papers resulting from data collected within CiTENIUM will have to acknowledge the Equipex
and cite the source of the data used.

CITENIUM will encourage participation to related congresses; such events will be promoted at the
public web site of the consortium. In the field of sustainable wet weather urban water management, the
Novatech®, conferences held in Lyon every three years, provide an excellent arena for diffusing the results
obtained, both amongst the international scientific community and French operational actors. Other
existing events will also be used: notably the Pollutec tradefair. Considering its old and renowned experience
in networking and scientific and operational results spreading (Organization of International Novatech
conferences every 3 years, about 40 regional and national conferences per year, ...) the GRAIE" (Groupe
Rhéne Alpes sur les Infrastructures et I'Eau) could play a key role for the dissemination of CITENIUM results
(see letter).

INTELLECTUAL PROPERTY MANAGEMENT

A Consortium Agreement, based on standard FP7 DESCA model, will spell out all the issues regarding the
partnership i) governance, ii) confidentiality; iii) general rules regarding ownership and protection of
knowledge; iv) use and dissemination of knowledge; v) access rights for use of knowledge.

The following principles will especially be adopted:

® The Novatech conferences, organised by the GRAIE, are the largest international event concerning the sustainable urban water
management. The last conference in July 2010 brought together over 650 participants from 42 countries. See
http ://lwww.graie.org/novatech/.

’ http ://lwww.graie.org/
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- Free access will be given to standard real time data generated by the observatory performed under
public grants, while data gathered under specific research and industrial contracts will be accessed
following the contractual intellectual properties rights;

- Role of the Steering committee as described in the section following including validation of any
project to use CITENIUM;

- Financial rules to apply to any study using the infrastructure in order to cover global running costs
(see herafter).

Access To CITENIUM

Access to collected real time data: will be given through CITENIUM web site according to agreements and
economic models built by the steering committee. The access to the website and its data will be given upon
simple requestby providing specific login information, in order to monitor the access to the data and
efficiently request efficiently appropriate acknowledgement for the data to be used.

CIiTENIUM aims to be a research observatory in which new techniques for a sustainable urban development
will be implemented and tested, as such it will lead to:

. Improved professional practices and know-how, notably for local government agencies and
other bodies in charge of urbanization and rehabilitation.

. Technological innovations...

o in the short term, by evaluating and optimizing existing eco technologies or those in the
final stages of development.

o in the longer term, by interpreting and better understanding phenomena using systemic
approaches which will open up new lines of technical and technological development.
. CITENIUM will be offered as an experimentation site for companies engaged in the development of new
eco technologies (water treatment solutions, ecological materials...). The sensor network will enable an
accurate control of the experimental conditions and an evaluation of the impacts. Any new project will be
conditioned by the validation of the steering committee and signature of a specific agreement including an
access fee (see financial section).

PLANS FOR REINFORCING ECONOMICAL IMPACT

CITENIUM will facilitate the transfer between innovative science and commercially available technologies.
This is made possible by the involvement and interest of the Pole of Competitiveness AXELERA and in
particular PROVADEMSE located on the campus which are both powerful interfaces with industry. They will
be members of CITENIUM’s advisory board to maximize all possible interactions. AXELERA is a cluster with
worldwide visibility, and rely strongly on the excellence of the research in Environmental Chemistry in the
Lyon area. The transfer from research to application is made easy by the functioning of this structure, which
supports only joined projects between industrials and academics. PROVADEMSE which is a platform
certified by Axelera is a center of expertise and pooled resources dedicated to innovative eco-companies in
the strategic domains of ECOTECH / CLEANTECH, especially the sustainable management of waste
resources, water, raw materials and energy in highly anthropic environments (industrial and urban).

Besides the above-mentioned structures, the interest of Industry in CITENIUM as evidenced by the
strong involvement of VEOLIA, a major structure in urban service management, and the numerous
expression of interest received for concrete collaborations see above. The CITENIUM project is of major
importance for Veolia Environment, and fully meets its commitments to develop environmental services:

e CITENIUM is a unique project of ecocampus: Veolia has developed a real know-how in ecodistricts,
and is currently completing a “sustainable campus referential assessment”. La Doua Campus could
thus become the worldwide reference for ecocampuses.

24



2011 CITENIUM

SCIENTIFIC SUBMISSION FORM B

e CITENIUM is mostly focused on data collection and monitoring: data analysis is already a strategic
key to have an in-depth understanding of ecosystems, to identify and define cleantech solutions, to
improve behaviour of users, and to limit the impacts of human activity on the environment. This
major role of data analysis is clearly emphasised in Veolia’s participation in CiTENIUM project.

e CiTENIUM is built as a shared platform, mixing scientific data, users’ behaviours indicators, thus
proposing a concrete site for one-scale innovative pilot units: Veolia Environment is permanently
striving to bring together academics, scientists, industrialists, and institutions, so as to investigate
new fields of investigation, implement new industrial methods and propose new environmental
services to the population.

Veolia Environment is thereby strongly determined to accompany Lyons’ PRES and the Greater Lyon
in their major projects for the La Doua Campus.”

Citenium will also facilitate the development of new practices improving urban planning, design and
management practices. Many municipalities, public bodies could benefit from the results of Citenium as
proved by the support of the urban community of Greater Lyon, The Water Agency Rhone Méditerrannée
Corse, Urbalyon (Lyons Urban planning Agency) and the CERTU (the Centre for the Study of Urban Planning,
Transport and Public Facilities) which is responsible for carrying out surveys in the fields of urban networks,
transport, urban planning and public facilities on behalf of the French State (Ministry of Ecology, Energy,
Sustainable Development and see) for the benefit of local authorities, public bodies, companies entrusted
with public-service commissions or the relevant professions).

3. PROJECT MANAGEMENT
3.1. MANAGEMENT

RELEVANT EXPERIENCE OF THE PROJECT MANAGER

CITENIUM will be coordinated by a team of representative of the two main academic organization of the
campus (University of Lyon 1 and the high engineering school INSA Lyon): Christian GEORGE (Senior
Scientist at CNRS, Vice-president of the University Lyon 1, in charge of innovation, sustainable development
and ecotechnologies) and Sylvie BARRAUD (Professor at INSA Lyon, Director of the multidisciplinary
research federation OTHU (SFR 4161) in the field of urban water).

Dr. Christian GEORGE (Ph. D. in the field of Physical-Chemistry - 1993, Habilitation in Chemistry - 1999,
University Louis Pasteur - Strasbourg) has been active in the field of atmospheric chemistry and/or physical
chemistry over the last decade. He acted as research scientist at the Fraunhofer Institute for Toxicology and
Aerosol research ITA at Hanover (Germany), at the CNRS Centre for Surface Geochemistry (CGS) at
Strasbourg (France) and now at the Research Institute for Catalysis and Environment of Lyon IRCELYON
(France).

His current research portfolio is based on studies bringing together atmospheric chemistry, environmental
chemistry, physical chemistry, chemical kinetics, Photochemistry... for a better understanding of the
processes occurring in the troposphere. A central aspect of this work is the participation in collaborations
across many disciplines.

He has published more than 70 peer refereed journal articles in high standing journals such as Nature,
PNAS, JACS, ... and has won the EUREKA-Lillehammer — EUROTRAC 2 Prize in 2004.

He has strong experiences in coordinating national and international research projects and programmes.
In particular, he was the chair of the European Science Foundation (ESF) focused on Interdisciplinary
Tropospheric Research: from the Laboratory to Global Change (INTROP). He was Interdisciplinary Group
Leader, in charge of 44 persons (as of January 1st, 2011). He coordinated several European projects (FPs and
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Life+), ANR reasearch projects. He was also adviser at the CNRS-INSU headquarters, in charge of
coordinating, among other, the French research in atmospheric sciences.

He is in charge of a research group consisting of 35 scientists, technician Ph-D and post-doctoral students
(as of January 1st, 2010). This group is interdisciplinary in nature tackling science fields such as atmospheric
chemistry, heterogeneous catalysis, surface science, photochemistry or electrochemistry. Clearly, his work
bridges fundamental chemistry and Earth sciences.

Other National & International Panels & Advisory Groups Membership: Secretary of the Atmospheric and
Ocean Division at the European Geosciences Union, 2003-2007, Vice coordinator (“chargé de mission”) of
the Atmospheric division at INSU (Institut National des Sciences de I’'Univers) of the CNRS (2004-2009),Vice-
coordinator of the "Heterogeneous Chemistry" subgroup of the project "Chemical Mechanism
Development" (CMD) funded within EUREKA - EUROTRAC-2, Panel of the French Programme on
Atmospheric Chemistry (Programme National de Chimie Atmosphérique du CNRS), Co-Chair of the French-
German Research Programme in Atmospheric Chemistry, Panel of the interdisciplinary programme
PRIMEQUAL-PREDIT. (Programme de Recherche Interorganisme pour une Meilleure Qualité de I'Air a
I'Echelle), International advisory board of the EU infrastructure projects EUROCHAMP and EUROCHAMP2,
Panel SIMI5/6 of the Agence Nationale de Recherche (ANR), programme « blanc», Panel of the
Mediterranean Integrated Studies at Regional and Local Scales (MISTRALS), International Commission on
Atmospheric Chemistry and Global Pollution (iCACGP), Vice President of the University Lyon 1, in charge of
innovation, sustainable development and eco technologies.

Pr. Sylvie Barraud (Ing. In Civil & Urban Engineering, Ph. D. in the field of Urban Hydrology - 1986,
Habilitation in Civil Engineering - 2002, University Lyon1).

She has a great experience in multidisciplinary projects and teams management. She was responsible for
more than 25 national or international multidisciplinary research projects. She is the Director of OTHU
Research federation SFR 4161 (Field Observatory for Urban Hydrology - http://www.othu.org/) which is an
observatory composed of 85 researchers from more than 10 research fields and from 12 laboratories out of
9 research institutions in close collaboration with the Regional Water Agency (RM&C) and The Greater Lyon.
Her own main research interests are focused on Urban Hydrology and in particular in monitoring and long
term modelling of stormwater systems and in the development of Multicriteria Decision Support Systems
aiming at evaluating the performance and the sustainability of urban water systems. She has published
more than 30 peer reviewed journal articles, 9 books and book chapters, more than 50 articles in
international conferences and about 90 other publications.

She also involved in national and international networks. In particular, she is co-chair of the national
observatory network in urban hydrology ((HURBBIS: http://www.hurrbis.org/) and member of the core
structure of the SOERE URBIS (Urban Environment) (Observation system for research and experimentation
in Environment approved by the French Ministry of Research and Higher Education). She is co-chair of the
joint committee IWA/IAHR international working group SOCOMA (« Source Control Management » in water
management).

Among other professional responsibilities : Member of several French associations in the field of water
management (GRAIE, EURYDICE, ASTEE, AUGC, ...), Member of evaluation board of the National ANR
Program “Sustainable buildings and cities”, Member of the scientific committee of Lyon Tech La Doua,
Reviewer in more than 10 international scientific Journals, Member of the Organizing Committee of 8
international conferences (Novatech) and national conferences, Member of the Scientific Committee of
international conferences (Novatech 1992, DMinUCE 2000, 2002, 2004, 2006 (Decision Making in Urban and
Civil Engineering) and ICUD 2011 (12th International Conference on Urban Drainage)).
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COORDINATION MODALITIES

The operational management structure of CITENIUM, will operate under the umbrella of the Eco Campus
Scientific committee, and will be organized in 4-levels: the Coordinator (see above), the Steering Group, the
6 Scientific themes and an Advisory Board.

Project Coordinator and Project Office (LIP).

The Coordinator assisted by a project manager from Lyon Ingénierie Projets (LIP), a subsidiary of Université
Claude Bernard Lyon 1 specialized in collaborative projects engineering and management, will manage the
overall legal, contractual, financial and administrative aspects of the consortium. The coordinator will be in
charge of reporting to ANR.

Steering Committee (SG).
The SG will oversee the
integration and completion
of the project objectives and
have a meeting every 3
months  evaluating  the
progress of CITENIUM. The
SG will consist of the project
coordinator, leading
scientists of the 6 Scientific
themes of CITENIUM
gathering  the different
expertise, representatives of
the private partners (VEOLIA, Leosphere). Given the strong interaction with the labex IMU, its coordinator
will have a permanent chair in CITENIUM to ensure maximum common awareness. Tasks of the Steering
Group will include:
e supporting the coordinator in fulfilling his obligations,
e ensuring that all work meets functional requirements and is of the highest quality,
e ensuring the project’s global coherence, in accordance with the rehabilitation plan,
e ensuring that risks are identified at the earliest possible stage, so that efficient countermeasures
can be taken in time,
e agreeing on press releases and joint publications,
e ensure the effective day-to-day coordination and monitoring of the progress of the technical work
affecting CITENIUM as a whole,
e evaluation of request arising from news project/users,
e deciding on the maintenance/updating of the sensors network,
e deal with any request arising from the users of the observatory,
e Coordinate at the consortium level knowledge management and innovation-related activities.
CITENIUM intends to remain an “open” infrastructure encouraging science and innovation.
Users will be invited to describe their projects to enable their evaluation. For sake of confidentiality, users
will have the possibility to request that the industrial partners do not evaluate a project.
Decisions shall be taken with 2/3 votes.

Advisory Board (AB).

A board of scientific and policy experts will advise the Steering Group and the Coordinator on achieving the
project objectives and using the scientific project products. Advisors are also chosen to ensure the exchange
of information with other relevant national and international research activities and to maximize the impact
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of the project. The AB consists of executive representatives of the end-users of the project as people
involved in the technical underpinning of policy work. The Advisory Board (AB) will meet twice a year and
take part in the CITENIUM annual reviews. Advisors will also interact with the SG through bilateral contact,
participation in SG meetings and annual all staff meetings of the project consortium.

This board will include : (i) The presidents of the Eco campus scientific and steering committees ; (ii)
International experts: list names one per field, (iii) A representative of the Axelera cluster, (iv) A
representative of the urban community of Lyon “Grand Lyon”, (v) A representative of PROVADEMSE (see
herafter) (vi) envirhonalp and (v) CERTU

Suggested scientists to be nominated in the advisory board:
The composition below is tentative and will only finalized, during its kick-off meeting, once CITENIUM is
funded. Most of the international experts have been approached (but not all) and had agreed participating
(while at the time of submission some confirmations are still pending). Definitively, high care will be taken
to have a high level and interdisciplinary advisory board.
Possible experts are :
e Philippe Bonnin (philippe.a.bonnin@wanadoo.fr) architect and anthropologue.
e Tim Fletcher (tim.fletcher@unimelb.edu.au), ARC Future Fellow & Professor of Urban Hydrology
e Nilo Nascimento (niloon@ehr.ufmg.br) Prof. at the University of Minas Gerais - Member of the
Urban Drainage Joint committee of International Water Association / International Association of
Hydraulic Research
e Pr.Michel BERNIER, cole Polytechnique de Montréal (EPM)
e Eric Favier
e Pr. Hartmut Herrmann (hartmut.herrmann@tropos.de), atmospheric chemist, Gay(-Lussac /
Humboldt prize awardee.

Theme Leaders. CITENIUM scientific work is organized in 6 scientific themes covering the multidisciplinary
scientific expertise of CITENIUM partners (see organizational chart). The Leaders of each Theme will ensure
the good coordination of work within the Theme and fast communication between partners. They will
especially relay any user request of their community to the Steering Committee for approval.

Interaction with innovation management partners
2 structures will contribute to the animation of research partnerships and technology transfer around
CITENIUM:

- LIP (Lyon Ingénierie Projets), subsidiary of Université Claude Bernard Lyon 1 will assist the consortium
assistance and their partners for fund raising (national and international calls for projects) and
negotiation of industrial partnerships. LIP will provide the administrative support for the valorization
of CITENIUM: agreements set-up to access the equipment and financial management. It will also
provide day-to day management (meeting organization, minutes, financial management)

- The SATT (Société d’Accélération de Transfert Technologique / Tech transfer accelerating company),
will organize the maturation of academic projects and their transfer to industry through licensing or
start-up creation.

CITENIUM will have strong interaction with PROVADEMSE (www.provademse.com), a platform created by
partner organization INSA, to assist industrialists for ecotech/cleantech management including resources
management (water, energy...) and ecotechnologies evaluation.

PROVADEMSE has a large network of companies active in ecotechnologies development and will play a key
role to attract industrialists around CITENIUM.
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3.2. COLLABORATION ORGANIZATION

PARTNERS' DESCRIPTION, RELEVANCE AND COMPLEMENTARITY

By construction, CiTENIUM is highly multidisciplinary, at a level that has not yet been reached worldwide.
CITENIUM brings together research groups originating from a very broad range of scientific field (i.e., from
humanities to molecular teledetection). The reality of this interdisciplinary character is obvious from the
figure below but also from the partners’ description (see below). Naturally this comes along with a high
added value (and some coordination issue but which are taking care of in the operational structure of
CITENIUM). In addition, CITENIUM is strongly coordinated by the INSA and the University of Lyon | which are
the main institution on the campus LyonTech La Doua. Accordingly, CiTENIUM enables collaboration
between scientist and institutions that would otherwise not exist. In this sense also, CITENIUM is unique.

» Partner 1 : Institut de Recherche sur la Catalyse et I’'Environnement de Lyon
(ircelyon — UMR 5256)

http://www.ircelyon.univ-lyonl.fr

IRCELYON (Research Institute for Catalysis and Environment of Lyon) is the

largest CNRS/Claude Bernard University joint laboratory entirely dedicated to

catalysis in France

IRCELYON brings together the competences in heterogeneous catalysis over

the Lyon area to establish the largest catalysis laboratory in France and

Europe. The laboratory includes a permanent research staff of 115 CNRS and

University Lyon 1 Faculty members and as many PhD students, post-docs, and invited scientists from all over
the world. IRCELYON has long years of experiences in laboratory experiments devoted to surface and
aerosol chemistry. Furthermore the institute is equipped with a comprehensive spectrum of techniques,
including aerosol physics instrumentation such as sizing and concentration measurements, GC/MS, IC,
White light spectrometer, and AMS).
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The research team involved deals with Air cleaning, Gas treatment and Atmospheric chemistry and involves
7 CNRS permanent researchers, 5 faculty members, 4 engineers and technical staff members, about 30 PhD
and postdoctoral fellowships. Ranked A by AERES (2010);

Projects:
National: ANR PHOTODUST, AEROCLOUD, SURFIN, PHOTOAERO;

European: FP5 MOST, FP7 IPs EUCAARI and PEGASQOS, Life+ PhotoPag.
Industrial partnerships: Saint Gobain, PSA, Italcimenti...

Scientific production

85 papers in the last 3 years.

10 recent papers related to CiTENIUM

L. Deguillaume, M. Leriche, K. Desboeufs, G. Mailhot, N. Chaumerliac and Ch. George, Transition metals in atmospheric liquid
phases: Sources, reactivity and sensitive parameters, Chem Rev., 105, 3388-3431,2005.

K. Stemmler, M. Ammann, Chantal Donders, J. Kleffmann, Ch. George, Photosensitized reduction of nitrogen dioxide on humic acid
as a source of nitrous acid, Nature, 440,195-198, 2006

M. Ndour, B. D’Anna, C. George, O. Ka, Y. Balkanski, J. Kleffmann, K. Stemmler and M. Ammann, Photoenhanced uptake of NO, on
mineral dust: Laboratory experiments and model simulations, Geophys. Res. Lett, 35, L05812, 2008.

Monge M.E., D'Anna B., Mazri L., Giroir-Fendler A., Ammann M., Donaldson D.J., George C., Light changes the atmospheric reactivity
of soot, Proc. Nat. Acad. Sci. US (PNAS), 107(15), 6605-6609, 2010.

Mara-Eugenia Monge, Christian George, Barbara D’Anna, Jean-Franois Doussin, Adla Jammoul, Junnan Wang, Grégory Eyglunent,
Géraldine Solignac, Véronique Daele and Abdelwahid Mellouki, Ozone Formation from llluminated Titanium Dioxide
Surfaces, J. Am. Chem. Soc., 2010, 132 (24), pp 8234-8235

Ndour, M., P. Conchon, B. D'Anna, O. Ka and C. George, Photochemistry of mineral dust surface as a potential atmospheric
renoxification process,Geophys. Res. Lett., 36, 4, 2009.

Ndour, M., M. Nicolas, B. D'Anna, O. Ka, and C. George, Photoreactivity of NO, on mineral dusts originating from different locations
of the Sahara desert, Phys. Chem. Chem. Phys., 11(9), 1312-1319, 2009.

Nicolas, M., M. Ndour, O. Ka, B. D'Anna, and C. George, Photochemistry of Atmospheric Dust: Ozone Decomposition on llluminated
Titanium Dioxide, Environmental Science & Technology, 43(19), 7437-7442, 2009

Favez O, El Haddad |, Piot C, Boreave A, Abidi E, Marchand N, Jaffrezo JL, Besombes JL, Personnaz MB, Sciare J, Wortham H, George
C, D'Anna B, Inter-comparison of source apportionment models for the estimation of wood burning aerosols during
wintertime in an Alpine city (Grenoble, France), Atmospheric Chemistry And Physics, 10, 5295-5314, 2010

Ekstrom, S., B. Noziére, M. Hultberg, T. Alsberg, J. Magnér, E. D. Nilsson, and P. Artaxo, A possible role of ground-based

microorganisms on cloud formation in the atmosphere, Biogeoscience, 7, 387, 2010.

« Partner 2 : Laboratoire de Génie Civil & d’Ingénierie
environnementale (LGCIE)

http://lgcie.insa-lyon.fr/

The LGCIE was created in January 2007 under the authority of INSA and Lyon 1

University. Its aim is to combine research in Civil Engineering with research in

Chemistry and Process Engineering to improve how environmental issues are taken into account in urban
planning and the management of the built environment. It is made up of 50 teacher-researchers, with an
equivalent number of PhD students and around 20 technical and administrative staff and is ranked A by
AERES (2010).

Its research activities fall clearly into the field of engineering and are organized in three main areas:
(i) Discharge and transfer of urban and industrial pollutants (urban water, in particular in wet weather,
contaminated materials and waste); (ii) Coupling and interactions between geomaterials and
infrastructures (iii) Performance engineering of multi-materials and structures (multimaterials for
construction, reliability and sustainability of structures in their environment).

National Projects: ANR SEGTEUP, ANR CABRES, ANR MENTOR, ANR OMEGA, ANR INOGEV, ANRSEDIGEST,
ESPRIT (Rhodanos)

European: FP7 PREPARED.
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Industrial partnerships: Greater Lyon, Veolia Eau, Suez Environnement, Lyonnaise des Eaux...
Scientific production: 197 papers in international journals (more than 80 papers in domains in close
relationship with CITENIUM), 262 papers in internatinal conf. (105 in domains in close relationship with
CITENIUM) for the last 4 years.

10 recent international peer reviewed papers related to CiTENIUM

1. Becouze C., Wiest L., Baudot R., Bertrand-Krajewski J.-L., Cren-Olivé C. (2011). Optimisation of pressurised liquid extraction for
the ultra-trace quantification of 20 priority substances from the European Water Framework Directive in atmospheric particles
by GC-MS and LC-FLD-MS/MS. Analytica Chimica Acta, 693(1-2), 47-53.

2. Deletic A., Dotto C.B.S., McCarthy D.T., Kleidorfer M., Freni G., Mannina G., Uhl M., Henrichs M., Fletcher T.D., Rauch W.,,
Bertrand-Krajewski J.-L., Tait S. (2011). Assessing Uncertainties in Urban Drainage Models. Physics and Chemistry of the Earth
(in press).

3. Moura P., Barraud S., Baptista M.B., Malard F. Multicriteria decision-aid method for the evaluation of the performance of
stormwater infiltration systems over the time. Water Science & Technology (in press).

4. Métadier M., Bertrand-Krajewski J.-L. (2011). From mess to mass: a methodology for calculating storm event pollutant loads
with their uncertainties, from continuous raw data time series. Water Science and Technology, 63(3), 369-376.

5. Dembélé A., Bertrand-Krajewski J.-L., Barillon B. (2010). Calibration of stormwater quality regression models: a random
process? Water Science and Technology, 62(4), 875-882.

6. Le Coustumer S., Fletcher T. D., Deletic A., Barraud S. and Lewis J. F. (2009). Hydraulic performance of biofilter systems for
stormwater management: influences of design and operation. Journal of Hydrology. 376 (2009), 16-23.

7. Foulquier A., Malard F., Barraud S. and Gibert J. (2009). Thermal influence of urban groundwater recharge from stormwater
basins. Hydrological Processes. 23 (12), 1701-1713.

8. Bertrand-Krajewski J.-L., Barraud S., Lipeme Kouyi G., Torres A., Lepot M. (2008). On-line monitoring of particulate pollutant
loads in urban sewer systems: stakes, methods, example of application. International Water Journal, 4, 49-57.

9. Moura P. M., Barraud S., Baptista M.B. (2008). Méthodologie multicritére d’aide a la décision pour les systémes d’infiltration
des eaux pluviales : méthodes et exemples. European Journal of Environmental and Civil Engineering. 12 (6), 687-700.

10. Le Coustumer S., Moura P.M., Barraud S., B. Clozel, Varnier J.-C. (2007). Temporal evolution and spatial distribution of heavy
metals in a stormwater infiltration basin — estimation of the mass of trapped pollutants Water Science & Technology, 56 (12),
93-100.

« Partner 3: CETHIL (Lyon Center of Thermics) UMR 5008

CETHIL (Lyon Center of Thermics) - UMR 5008. The CETHIL is a research

unit entirely dedicated to increasing understanding of heat transfers

whose results can be applied to different social and economic issues,

explored by the CETHIL using approaches which associate equal

measures of phenomena modeling and experimental studies. Studies are also focused on one hand on
aeraulics modeling using field codes and on the other hand on the development of more global models,
making it possible to model the dynamic behavior of buildings in a more rapid and efficient way.

The studies focus both on materials and components and on buildings and their thermic and aeraulic
fittings. Given the current context, the laboratory is also looking at high energy efficiency buildings and
issues relating to comfort and to air quality. The question of how different sources of energy interact on a
given site is also a theme of great interest which needs to be studied on the neighborhood or city scale,
hence our interest in participating in this project.

Projects

National: ANR HABISOL/Valerie, ANR HABISOL/Superbat, ANR HABISOL/Fiabilite, ANR HABISOL/Hygrobat,
ANR STOCKE/MICMCP, ANR STOCKE/Stock Air2, ANR STOCKE/Staid.

European: DG TREN/6PCRD/Concerto Renaissance

Industrial partnerships: EDF (CETHIL is a common laboratory with EDF), SOMFY, CSTB, DUPONT de
NEMOURS ....
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Scientific production: 40 papers / year in international journals (more than 30% papers in domains in close
relationship with CiTENIUM), 50 papers / year in international conf. (30% in domains in close relationship
with CGITENIUM)
10 recent papers related to CiTENIUM
1. WOLOSZYN M., KALAMEES T., ABADIE M.O., STEEMAN M., SASIC KALAGASIDIS A. (2009). The effect of combining a relative-
humidity-sensitive ventilation system with the moisture-buffering capacity of materials on indoor climate and energy
efficiency of buildings. Building and Environment, 44(3), 515-524.
2. KUZNIK F., VIRGONE J., JOHANNES K. (2010). Development and Validation of a New TRNSYS Type for the Simulation of
External Building Walls Containing PCM. Energy and Buildings, 42(7), 1004-1009.
3. GIROUX-JULIEN S., PABIOU H., MENEZO C. (2010) Etude des échanges convectifs au sein d’écoulements de convection
naturelle en milieu ouvert — Application au rafraichissement de composants photovoltaiques intégrés au batiment. CIFEM
2010, PREMIER COLLOQUE INTERNATIONAL FRANCOPHONE D'ENERGETIQUE ET MECANIQUE, Rennes.
4. SAFER N., WOLOSZYN M., ROUX J.-J. (2005). Three dimensional simulation with CFD tool of the air flow phenomena in
double skin facades with Venetian blind. Solar Energy, 79(2), 193-203 .
5. GAO Y., ROUX J.-J., ZHAO Y.JIANG L. (2008). Dynamical Building Simulation: A Low Order Model for Thermal Bridges Losses.
Energy and Buildings, 40(12), 2236-2243.
6. P.H.BIWOLE,W.YAN,Y.ZHANG,J.-J.-ROUX (2009). A complete 3D particle tracking algorithm and its applications to indoor
airflow study. Measurement Science and Technology, 20 (11), 115403.
7. GAVAN V., WOLOSZYN M., KUZNIK F., ROUX J.-J. (2010). Experimental study of a mechanically ventilated double-skin fagade
with venetian blinds: A full-scale investigation in controlled environment. Solar Energy, 84 (2), 183-195.
8. OBRECHT C., KUZNIK F., TOURANCHEAU B., ROUX J.-J. (2011). A new Approach to Lattice Boltzmann Method on Graphics
Processing Units. Computers & Mathematics with Applications, 61 (12), 3628-3638.
9. KUZNIK F., DAVID D., JOHANNES K., ROUX J.-J. (2011). A review on phase change materials integrated in building walls.
Review Article Renewable and Sustainable Energy Reviews, 15 (1), 379-391.
10. KWIATKOWSKI J., WOLOSZYN M., ROUX J.-J. (2011). Influence of sorption isotherm hysteresis effect on indoor climate and
energy demand for heating. Applied Thermal Engineering, 31 (6-7), 1050-1057

« Partner 4 : Laboratory of Ecology of Natural and Man-impacted Hydrosystems
(LEHNA - UMR5023)

The UMR LEHNA (5023) is specialized in biodiversity dynamics studies, and more

particularly in rivers, groundwaters and wetlands. More recently, researches

were developed on soil fauna and vertebrates. Biodiversity dynamics are

considered from systematics and phylogenetics point of view for describing living

organisms, their history, and recent changes due to land-use changes and arrival

of invasive species. Using molecular tools, population biology (behavioural

ecology, ecophysiology, and fitness studies), and community ecology, we try to

elucidate the processes that lead to adaptation at different levels of complexity

(ANR DEEP, ANR COLAPSE, ANR WETCHANGE) and changes in species distribution and consequences of
urbanization. These topics would be greatly valorised by the CITENIUM project. The studies of interactions
between changes in urban activities, landscape restoration and introduction of exotic species are supported
by the “Grand Lyon” (management of urban storm waters — Observatoire de Terrain en Hydrologie Urbaine
- and urban biodiversity). For these approaches, the unit needs long term observations of environmental
and biological characteristics of an area such as LyonTech-La Doua, very likely to see profound changes in
the coming years.

Projects:

National

ANR Biodiversité "INBIOPROCESS" Linking biodiversity and ecological processes in the subsurface/surface
water interfaces for sustainable groundwater management (ANR-06 -BDIV 007)
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ANR CEP "WETCHANGE" Biodiversité et fonctions des zones humides en réponse aux étiages séveres induits
par le changement global (446043).

ANR Jeunes chercheurs(ses) "DEEP" Disentangling Evolutionary and Ecological Processes shaping patterns of
groundwater biodiversity (ANR-08-JCJC-0120)

ANR blanche “COLAPSE” Connectivity of Landscape and Assessment of Populations Slipping into Extinction
(ANR-06-BLAN-0395-01)

European:

"BioFresh" Biodiversity of Freshwater Ecosystems: Status, Trends, Pressures, and Conservation Priorities
(PF7-ENV-2008-1)

Industrial partnerships:

EDF, CNR, VEOLIA, Agence de I’eau RMC, Réseau Ferré de France,Autoroutes Paris-Rhin-Rhéne, Ecosphére,
Scientific production:

From 2005 to June 2009, the unit has produced 190 papers refereed by the ISl, 33 papers in 2010, and 39 in
from january to july 2011. More than 60% of papers are ranked in the first quartile of their respective fields.
10 recent papers related to CIiTENIUM

1. Datry T., Malard F. & J. Gibert - 2005 - Response of invertebrate assemblages to increased groundwater recharge rates in a
phreatic aquifer. Journal of The North Benthological Society, 24, 3, 461-477.

2. Datry T., Malard F. & J. Gibert - 2006 - Effects of artificial stormwater infiltration on urban groundwater ecosystems. In NATO-
ASI Book, Urban groundwater management and sustainability, Tellam J.H. et al. Eds, Springer, 331-345..

3. Foulquier A., Malard F., Barraud S. & J. Gibert - 2009 - Thermal influence of urban groundwater recharge from stormwater
infiltration basins. Hydrological Processes, 23, 1701-1713.

4. Foulquier, A., Simon, L., Gilbert, F., Fourel, F., Malard, F., Mermillod-Blondin, F., 2010 - Relative influences of DOC flux and
subterranean fauna on microbial abundance and activity in aquifer sediments: new insights from 13C-tracer experiments.
Freshwater Biology, 55 : 1560-1576.

5. Foulquier, A., Malard, F., Mermillod-Blondin, F., Datry, T., Simon, L., Montuelle, B., Gibert, J., 2010 - Vertical change in dissolved
organic carbon and oxygen at the water table region of an aquifer recharged with stormwater : biological uptake or mixing ?
Biogeochemistry, 99 : 31-47.

6. Kaufmann, B., 2010 — Les fourmis en France a I’heure de la biodiversité, Bulletin de la Société Linnéenne de Lyon, hors-série n°2,
167-173.

7. Lengagne, T., 2008 — Traffic noise affects communication behaviour in a breeding anuran, Hyla arborea. Biological
Conservation, 141 : 2023-2031.

8. Nogaro, G., Mermillod-Blondin, F., Montuelle, B., Boisson, J.C., Bedell, J.P., Ohannessian, A., Volat, B., Gibert, J., 2007 —
Influence of a stormwater sediment deposit on microbial and biogeochemical processes in infiltration porous media. Science of
the Total Environment, 377 : 334-348.

9. Nogaro, G., Mermillod-Blondin, F., Montuelle, B., Boisson, J.C., Lafont, M., Volat, B., Gibert, J., 2007 — Do tubificid worms
influence organic matter processing and fate of pollutants in stormwater sediments deposited at the surface of infiltration
systems ? Chemosphere, 70 : 315-328.

10. Nogaro, G., Mermillod-Blondin, F., 2009 — Stormwater sediment and bioturbation influences on hydraulic functioning,
biogeochemical processes, and pollutant dynamics in infiltration system. Environmental Science and Technology, 43(10) : 3632-
3638.

« Partner 5 : LEM: Ecologie Microbienne Lyon, UMR5557, Université Lyon 1, CNRS,
USC INRA & VetAgro Sup - Campus Vétérinaire

The LEM research centre is specialized in microbial ecology. It is divided into 7
research teams investigating microbial diversity, microbe-plant interactions, and
environmental health issues including the ecology of human, plant and animal
pathogens. Research expertise includes the analysis of the microbiology of urban soil
and water systems. These research activities are inter-disciplinary and aim, in part, at
better defining the contribution of micro-organisms in ecosystem functioning. They
also include investigations of the effects of urbanization and eco-technologies on
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human exposure to microbial pathogens and the evolutionary dynamics of these pathogens. The LEM
research activities are funded, among others, by the ANR, EEC, Anses, University Lyon 1, CNRS, VetAgro Sup
and private partners. The CGIiTENIUM project will make available datasets of key abiotic factors (temperature,
pH, rain, underground water levels, chemical components, etc) which can affect microbial diversity. LEM is
thus looking forward to get involved in at least two kinds of research actions: (1) the monitoring of the
diversity and functioning of planted urban soils by looking more specifically at plant growth promoting
rhizobacteria (PGPR), and (2) the consequences of eco-technologies and urbanization on the ecology of
bacterial opportunistic pathogens and their health hazards. These initiatives will allow to determine the
importance of PGPR and bacterial pathogens in urban settings and will help to develop eco-friendly
strategies (green walls and roofs, greenspaces, detention/infiltration ponds...) that will have no or reduced
effects on human health.

Key Words: plant-growth promoting rhizobacteria, pathogens, microbial diversity, urban planted soils,
urban water microbiology.

Selected publications:

1. Colinon-Dupuich, C., L. Fevrier, L. Ranjard, F. Coppin, B. Cournoyer, S. Nazaret. 2011. Radioecological Risk Assessment of Low
Selenium Concentrations through Genetic Fingerprints and Metabolic Profiling of Soil Bacterial Communities. Microbial
Ecology. 62(1): 14-24

. Couillerot, 0., M.-L. Bouffaud, E. Baudoin, D. Muller, J. Caballero-Mellado, Y. Moénne-Loccoz. 2010. Development of a real-

time PCR method to quantify the PGPR strain Azospirillum lipoferum CRT1 on maize seedlings. Soil Biology and
Biochemistry 42, 2298-2305.

3. Couillerot, O., M.-A. Poirier, C. Prigent-Combaret, P. Mavingui, J. Caballero-Mellado, Y. Moénne-Loccoz. 2010. Assessment of
SCAR markers to design real-time PCR primers for rhizosphere quantification of Azospirillum brasilense phytostimulatory
inoculants of maize. Journal of Applied Microbiology 109, 528-538

4. Deredjian, A., C. Colinon, E. Brothier, S. Favre-Bonte, B. Cournoyer, S. Nazaret. 2011. Antibiotic and metal resistances among
hospital and outdoor strains of Pseudomonas aeruginosa. Research in Microbiology. 162(7): 689-700

5. Hagerman, A., V. Rodriguez-Nava, P. Boiron, P. A. Crisinel and K. M. Posfay-Barbe. (2011). Imipenem-resistant Nocardia
cyriacigeorgica infection in a child with chronic granulomatous disease. Journal of Clinical Microbiology. 49(3): 1185-7.

6. Kyselkovd, M., J. Kopecky, M. Frapolli, G. Défago, M. Sagova-Mareckova, G.L. Grundmann, Y. Moénne-Loccoz. 2009.
Comparison of rhizobacterial community composition in soil suppressive or conducive to tobacco black root rot disease.
The ISME Journal 3, 1127-1138.

7. Pinot, C., A. Deredjian, S. Nazaret, E. Brothier, B. Cournoyer, C. Segonds and S. Favre-Bonte. 2011. Identification of
Stenotrophomonas maltophilia strains isolated from environmental and clinical samples: a rapid and efficient procedure.
Journal of Applied Microbiology. (accepté)

8. Sanguin, H., A. Sarniguet, K. Gazengel, Y. Moénne-Loccoz, G.L. Grundmann. 2009. Rhizophere bacterial communities
associated with disease suppressiveness stages of take-all decline in wheat monoculture. New Phytologist 184, 694-707.

9. Schreiner, K., A. Hagn, M. Kyselkovd, Y. Moénne-Loccoz, G. Welzl, J.C. Munch, M. Schloter, 2010. Comparison of barley
succession and take-all disease as environmental factors shaping the rhizobacterial community during take-all decline.
Applied and Environmental Microbiology76, 4703-4712.

10. Sebastian, C., S. Barraud, Y. Perrodin, S. Ribun, D. Blaha, B. Cournoyer. 2011. Assessment of chemical and microbial
hazards in a full-scale stormwater detention basin. Their characterization, toxicity and fate. Water Science and
Technology. (accepté)

N

« Partner 6: LAboratoire de Spectrométrie ionique et Moléculaire (LASIM), UMR 5579
http://www-lasim.univ-lyon1.fr/

LASIM is a CNRS University Claude Bernard joint laboratory involved in the
Labex iMust with a permanent research staff of 50 CNRS and University
Lyon 1 Faculty members and 10 engineers and 20 PhD students. LASIM
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develops research in the general field of Atomic and Molecular Physics and Optics, with a strong interface
with condensed matter physics and applications in the field of atmosphere

characterization and advanced mass spectrometry.. The 10 research groups of LASIM study objects of size
ranging from the simplest atoms to clusters and nanostructures or large biomolecules, in the gas phase as
well as deposited on a substrate or in matrix. Experimental methods rely mostly on laser spectroscopy,
optics and charged particle detection, including mass spectrometry. LASIM has a long year expertise on
fundamental and applied research related to air quality and atmospheric physical processes using laser
remote sensing.

Awards: IUF Senior (M. Broyer), IUF Junior (N. Del Fatti), Gentner-Kastler French German Prize (M. Broyer
2000), Humboldt Award (M. Broyer 2004), Anatole and Suzanne Abragham Prize of the French Academy of
sciences (P. Dugourd 2006), Young searcher prize of the French Physical Chemistry Society (F. Calvo, 2008).

Projects
National: ANR SEST- CASISURF, ANR blanche, ANR jeunes chercheurs
Industrial partnerships: Leosphere, Technisim

Scientific production: 60 papers / year in international journals with 10 % in the fields related to CITENIUM.

Selected Publications

Remote sensing of the atmosphere using ultrashort laser pulses, Rairoux P., Schillinger H., Niedermeier S., Rodriguez
M., Ronneberger F., Sauerbrey R., Stein B., Waite D., Wedekind C., Wille H., Woste L., Ziener C., Appl. Phys. B 71, 573—
580, 2000.

LIDAR mapping of ozone-episode dynamics in Paris and intercomparison with spot analyzers, Thomasson, A; Geffroy, S;
Frejafon, E; Weidauer, D; Fabian, R; Godet, Y; Nomine, M; Menard, T; Rairoux, P; Moeller, D; Wolf, JP, Appl. Phys. B, 74
(4-5): 453-459 APR 2002.

Urban aerosols survey using lidar and numerical model Author(s): S. Geffroy, L. Soulhac, E. Frejafon, R. Perkins, JP
Wolf, P. Rairoux 22ND ILRC, ESA SPECIAL PUBLICATIONS, 561, 539-540, 2004.

Optimal control of filamentation in air, R. Ackermann et al., Applied Physcis Letters, 89, DOI: 10.1063/1.2363941, 2006.
Mode-by-mode optical feedback: cavity ringdown spectroscopy, Motto-Ros, V Morville, J, Rairoux, P, Appl. Phys. B, 87
(3), 531-538, 2007.

Physics and applications of atmospheric nonlinear optics and filamentation, Kasparian J., Wolf J.P., Optics Express, 16
(1): 466-493 JAN 7, 2008.

Aerosol load study in urban area by Lidar and numerical model, Miffre A., Abou-Chacra M., Geffroy S., Rairoux P,
Frejafon, E., Soulhac L., Perkins R., Atm. Env. 44, 1152-1161, 2010.

Laser-induced water condensation in air, Rohwetter, P. ,Kasparian, J., Stelmaszczyk, K., Hao, ZQ., Henin, S., Lascoux, N.,
Nakaema, WM., Petit, Y., Queisser, M. Salame, R., Salmon, E., Woste, L., Wolf, J.P., Nature Photonics, 4 (7), 451-456
JUL 2010.

Volcanic aerosol optical properties and phase partitioning behavior after long-range advection characterized by UV-
Lidar measurements, A. Miffre, G. David, B. Thomas and P. Rairoux, A.M. Fjaeraa, N. I. Kristiansen and A. Stohl, Atm.
Env, accepted, to be published, 2011.

Atmospheric non-spherical particles optical properties from UV-polarization lidar and scattering matrix, A. Miffre, G.
David, B. Thomas, and P. Rairoux, Geophys. Res. Lett., 38, L16804, doi:10.1029/2011GL048310, 2011.

Patent:
FR2916849A1A1, Procédé de télédétection dans un milieu, Kasparian J., Wolf JP. Valorisation LASIM.
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» Partner 7 : Institut des Sciences Analytiques (UMR CNRS ENS 5280), laboratoire des
sciences analytiques, équipe SIMS (Surfaces - (bio) Interface — Micro/nano
Systemes)

http://isa.univ-lyon1.fr ; http://Isa.univ-lyon1.fr
The Institute of Analytical Sciences (ISA) is a Joint Research Unit (or UMR according to the
French Research Ministry), and its legal representatives are Claude Bernard University —
Lyon 1 (UCBL), Ecole Normale Supérieure de Lyon and CNRS (National Scientific Research
Centre). The scientific expertise of the UMR CNRS 5280 is focussed onto basic research in
analytical chemistry and its applications in industrial processes, environment and biomedical. The Institute
of Analytical Sciences (ENS UMR CNRS 5280) was established on 1 January 2010 through the merger of
three laboratories: the Laboratory of Analytical Sciences (LSA), the Central Service of Analysis (SCA) of the
CNRS and the European Centre for High Field NMR (CRMN). The LSA led by Pierre Lanteri, consists of five
teams with a total enrollment of 24 EC, 6 CNRS researchers, 19 technical and administrative staff,
including 7 contractors and two emeritus professors. 23 HDR are in charge of 35 PhD students. The activity
of the group SIMS “Surfaces - (bio) Interface — Micro/nano Systémes” is mainly devoted to the conception
and characterization of (bio)chemical sensors. The aim is to conceive and to engineer surfaces and layers,
including recognizing molecules, well adapted to various transducers (e.g. FETs based,
micro/nanoelectrodes, micro/nanointerdigitated conductimetric, impedancemetric).

Projects:
National: ANR 2007 INTEGREAU, ANR 2007 EVASOL, , ANR 2008 SCOP, ANR 2008 SYNODOS, ANR 2008

INVASION, ANR 2010 EPEC, ANR 2010 ECOLUB

European: FP7-INFLULOC, FP7-NANOBIOSENS, FP7-NANOBOND, FP7-SENSORART FP7-DVT-PMI , FP6-
MAPTECH, FP6-Demac, FP5-Urbem, FP5-BARMINT, FP5-MICRO-TRANS, FP5-SPOT-nez, FP4-Microcard
Industrial partnerships: ST Microelectronics, Ahltrom, PSA, Arkema, HEF, Elta, Sita, BG, Suez-Environment,
Uniscan, DGA, Biomérieusx, ...

10 recent papers related to CITENIUM

1. Bouyahia, N., Larbi Hamlaoui, M., Hnaien, M., Lagarde, F., Jaffrezic-Renault N., (2011) Impedance spectroscopy and
conductometric biosensing for probing catalase reaction with cyanide as ligand and inhibitor, Bioelectrochemistry, 80 155-161.

2. de Oliveira, I.LA.M, Risco, D., Vocanson, F., Crespo, E., Teixidor, F., Zine, N., Bausells, J., Samitier, J., Errachid A., (2008) Sodium
ion sensitive microelectrode based on a p-tert butylcalix[4]arene ethyl ester, Sensors & Actuators B-Chemical, 130:295-299

3.  Hnaien M., Lagarde F., Bausells J., Errachid A., Jaffrezic-Renault N., (2011) A new bacterial biosensor for trichloroethylene
detection based on a three dimensional carbon nanotubes bioarchitecture, Analytical & Bioanalytical Chemistry, 400 1083-
1092

4. Khadro B., Namour Ph., Bessueille F., Leonard D., Jaffrezic N., (2009), Validation of a conductometric bienzyme biosensor for
the detection of proteins as marker of organic matter in river samples, Journal of Environmental Sciences-CHINA, 21:545-551.

5. Khadro B., Namour Ph., Bessueille F., Leonard D., Jaffrezic-Renault N., (2009), A novel conductometric sensor based on a PVC
membrane containing nonactin for ammonium determination, International Journal of Environmental Analytical Chemistry,
89:11-19.

6. Khadro B., Vittori O., Jaffrezic-Renault N. (2009) A new DPASV miniaturized sensor system for detection of nickel and mercury
in waters, Sensor Letters 7:829-832

7. Lépez M., Goémez J.M., Martinez S., Sabater J., Climent LI, Herms A, Tort L., Bausells J., Errachid, A. (2009) IEEE 802.15.4 Based
Wireless Sensor Networks Applied to pH and Temperature Monitoring in a Fish Farm, Sensor Letters, 7: 861-868

8. Namour Ph., Jaffrezic-Renault N., (2010), Recent trends in monitoring of European Water Framework Directive priority
substances using micro-sensors: A 2007-2009 Review, Sensors, 10:7947-7978. [IP : 1,82]

9. Namour Ph., Lepot M., Jaffrezic-Renault N., (2010), Sensors for measuring biodegradable and total organic matter in water,
TrAC - Trends in Analytical Chemistry, 29:848-857.

10. Zhang Z., Xia, S., Leonard D., Jaffrezic-Renault N., Zhang J., Bessueille F., Goepfert Y., Wang X., Chen L., Zhu Z., Zhao J., Almeida
M.G., Silveira C.M. (2009) A novel nitrite biosensor based on conductometric electrode modified with cytochrome c nitrite
reductase composite membrane, Biosensors & Bioelectronics, 24(6):1574-1579.
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« Partner 8 : Environnement Ville Société (EVS - UMR 5600)
http://umr5600.univ-lyon3.fr/

‘Environnement Ville Société’ (EVS) is a joint research center. It deals with the creation and
the enactment of the environment in highly urbanized contemporary societies (i.e.
managing and conserving a given environment, suitable for human activity). Research
activities focus on water, the city, urban nature, business, geohistory and the memory of
systems, modes of territorialization, and risks. The EVS modus operandi concerns a unified
threefold process: (i) Theme A : Nature and society: Making the environment; (ii) Theme B :

Actions, regulations and organizations: building environments; (iii) Theme C : Technique and conviviality:

manufacturing environments.

This threefold process is based on three different approaches: (i) epistemology and heuristics, (ii) space,

time and systems, (iii) Technique and engineering. Three technical platforms support the research: (i)

Observation and Measurement of Current and Past Environments (OMEAA), (ii) Imagery and Geographic

Information Systems, (iii) Surveys, Documentation, Valorization and Scientific Watch.

Geographers, urban planners, sociologists, historians, political scientists, archaeologists, economists,

engineers and hydrogeologists have come together from three universities (Lyon 2, Lyon 3, Saint-Etienne)

and four superior schools (ENTPE, ENS, INSA, ENMSE), in order to create an multidisciplinary laboratory. Its

staff includes 6 CNRS researchers, 79 University faculty members, 91 PhD and 17 engineers and technical

staff. Ranked A+ by AERES (2010)

Projects

National : Evalum, ANR Maille, ANR Risknat, ANR SEGTEUP, ANR Mediageo, ANR AvuPur, ANR Discotec,

ANR OMEGA, ANR MENTOR, ANR CABRRES

European : PREPARED, programme ESPON

Industrial partnerships : Philips, EDF, ADEME, CNR, Suez-Environnement

Scientific production : Papers in peer-reviewed issues : 244 // Papers in Proceedings : 85 // Books or

chapters in books : 193 // Book editions : 38

10 recent papers related to CITENIUM

1. Appert M., 2009, «Ville globale versus ville patrimoniale? Des tensions entre libéralisation de la skyline de Londres et
préservation des monuments et vues historiques», Revue de Géographie de I’Est,n°48.

2.  Arnould P., Bonerandi E., Gillette C. (2009), « Rural/Urbain », in Stebe J.-M. & Marchal H., dir., Traité sur la ville, éd. PUF, 91-
152

3. Aschan-Leygonie C., Baudet-Michel S. (2010), « Building comparable synthetic health-related indicators of air quality in cities »,
The proceedings of Air Pollution XVIII - Air Pollution XVIII, KOS : Greece (2010)

4. CharmesE. (2011), La ville émiettée. Essai sur la clubbisation de la vie urbaine, PUF, 2011

5. Deleuil J.-M. (dir.) (2009). Eclairer la ville autrement, expérimentations et innovations en éclairage public, Presses
Polytechniques Universitaires Romandes

6. Petitet S. (2010), « Un modeéle mondialisé de gestion des services urbains, des principes aux legons de sa mise en ceuvre », in
SCHNEIER-MADANES G. (dir.), L'eau mondialisée, la gouvernance en question., Paris, La Découverte, 2010, pp. 163-175.

7. Vincent P., Forest J. (2010), « Réformes des services urbains en Inde », Revue Tiers Monde, 203 (2010) 81-103

Toussaint J.-Y. (2009)., « Usage et Technique », in Stebe J.-M. & Marchal H., dir., Traité sur la ville, éd. PUF, 461-512

9. Toussaint J.-Y., Vareilles S. (2010), « Handicap et reconquéte de I'autonomie. Réflexions autour du rapport entre convivialité
des objets et autonomie des individus. Le cas des dispositifs techniques et spatiaux de I'urbain », Geographica Helvetica, 65(4),
249-256

10. Verdeil Eric, Féré Cécile, Scherrer Franck, 2009, « De la rétroaction entre diversité territoriale et modéle universel des services
urbains en réseau : les enseignements du cas libanais », Flux. Cahiers internationaux réseaux et territoires, n°75, pp.29-41

11. Wyzga B., Zawiejska J., Lelay Y.-F. (2009). « Influence of academic education on the perception of wood in watercourses »,
Journal of Environnental Management, 90, 597-603

&
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3.3. INDUSTRIAL PARTNERS

In terms of corporate partners, two companies are members of the consortium : Veolia Eau and Leosphere. Many other
companies (Suez-Environnement, Lafarge, Bouygues, IBM France) etc. have expressed interest in the project and they
have sent letters of support explaining how they will invest in it.

LEOSPHERE ( http ://www.leosphere.com/)

Leosphere is a ten years old small cap company, which manufactures and commercialized Lidar wind profiler and Lidar
air quality observation systems. Leosphere Company is a world leader in this market segment with more than hundred
Leosphere Lidar systems running worldwide. Fifteen persons are employed in the company, which realized a more than
one million Euros yearly turnover.

Leosphere and LASIM are already involved in a common R&D project leading with the development of a new remote
sensing atmosphere pollution measurement system, which rely on the FR2916849A1A1 patent.

Leosphere will strongly participate to the Ecocipexp project sharing industrial competence, investing in equipment and
PhD-grant. This will serve the realization of the Ecocipexp ground based Lidar station. In the framework of Ecocipexp
project Leosphere will establish a long-term cooperative R&D program on laser spectroscopy based atmosphere and air
quality remote sensing issue.

VEOLIA EAU

Veolia Eau is a world leader in water services. It is also contracted by Grand Lyon for the production and distribution of
drinking water in this urban area.

Veolia Eau’s team in Lyon (350 people) is keen to actively participate in the water cycle instrumentation on the la Doua
campus in partnership with Grand Lyon and the Université de Lyon, and with support from experts at Veolia Environment
Research and Innovation.

Indeed, they believe it is important, within the framework of CITENIUM — City and Environment, to better understand the
phenomena on the La Doua campus, to be able to cross reference all the data collected, and to analyze the impact of the
campus renovation on its operations and its environmental footprint.

Veolia Eau is committing significant financial and human resources for investment in, and operation of, the CITENIUM —
City and Environment instrumentation facility.

e Partner 9 : VEOLIA

As a world leader in environmental services, Veolia Environnement

stands at the forefront of the campaign to offer solutions able to

reconcile growth in human activity with increasingly scarce resources.

Every day, Veolia Environnement's 317,034 employees work to devise

local responses to global issues in over 77 countries worldwide. These

solutions are central to the company's four core businesses: water management, waste treatment and
recovery, energy efficiency and mobility.

The complementary nature of these four focal points and their resulting synergy means Veolia
Environnement can offer local authorities and industry tangible solutions to enhance their environmental
performance. The company's international stature, global presence and impetus in research & innovation,
combined with the wide-ranging experience and expertise of its employees, represent an array of assets on
which Veolia Environnement can build to both improve living conditions and protect resources.

Veolia Environnement is fully dedicated to finding sustainable solutions to accompany human
development:

e Veolia Environment is the worldwide leader for green growth.
e The CITENIUM project is of major importance for Veolia Environment, and fully meets its
commitments to develop environmental services:
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e CITENIUM is a unique project of ecocampus: Veolia has developed a real know-how in
ecodistricts, and is currently completing a “sustainable campus referential assessment”.
La Doua Campus could thus become the worldwide reference for ecocampuses.

e CITENIUM is mostly focused on data collection and monitoring: data analysis is already a
strategic key to have an in-depth understanding of ecosystems, to identify and define
cleantech solutions, to improve behaviour of users, and to limit the impacts of human
activity on the environment. This major role of data analysis is clearly emphasised in
Veolia’s participation in CGITENIUM project.

e CiTENIUM is built as a shared platform, mixing scientific data, users’ behaviours
indicators, thus proposing a concrete site for one-scale innovative pilot units: Veolia
Environment is permanently striving to bring together academics, scientists, industrialists,
and institutions, so as to investigate new fields of investigation, implement new industrial
methods and propose new environmental services to the population.

e Partner 10 : LEOSPHERE

LEOSPHERE is specialized in LIDAR (Laser — Radar) manufacturing for

atmospheric observations. Created in 2004 by Alexandre and Laurent

Sauvage, LEOSPHERE develops, manufactures, markets and maintains

Laser remote sensing technology, especially on wind energy and

particulate matter remote sensing market segments (www.

leosphere.com). So as to guarantee the performance and the quality of its products to its
customers LEOSPHERE controls all the activities from advanced research to industrialisation and
customers’ service and the technical domains from optronics to atmospheric sciences and
meteorology.

The company is also involved in the Durapole greentech SMEs association, collaborates to
the ACTRIS FP7 project. LEOSPHERE is also active in TC146 ISO expert group committee, member of
the HMEI and EWEA Association, and contributes to the COST702 project.

The LEOSPHERE turnover in 2010 reached 8.3 M£. Eighty per cent of the turnover is realized
outside France. LEOSPHERE has already sold about one hundred and sixty Lidar systems in the
world. More than fifteen per cent of the turnover is dedicated to research and development
activities in order to continuously improve products quality and also to develop new products.

The company employs seventy-five persons with ten people of the staff having PhD level in
science or technology. High level management and increasing incoming allows LEOSPHERE to
invest strongly on R&D national and international program providing a long term leadership.
Developing new partnerships is a major priority for LEOSPHERE so as to develop new advanced
products such as the technology transfer program with CEA /CNRS for aerosol Lidar; with ONERA
for Wind Lidar Technology and with UCBL/CNRS for traces gases detection.

LEOSPHERE, the European leader in the atmosphere remote sensing by Lidars, wants to
become the worldwide leader.

Projects
European: ACTRIiS FP7, COST702, TC146 1SO.
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QUALIFICATION, ROLE AND INVOLVEMENT OF THE PARTNER UNITS

- Main _ . .
Partner Name Surname | Position Discipline Role in the project
employer
IRCELYOM
o Atmospheric . .
IRCELYOM George Christian DR CMRS ) Coordinator of CiTENIUM
chemistry
IRCELYON | Noziere Barbara cR CNRS Atmospheric o Leader Air ) )
chemistry Coordination of Element 1 - atmospheric chemistry
IRCELYON D'Anna Barbars - CNRS Atmosr:_lheric Contribution to the design of the aerosol mass spectrometric
chemistry measurements
IRCELYOM Vernoux Philippe CR CMRS Catalysis Contribution and advisor to element 1
3 Analytical I .
IRCELYOM | Ferronato Corinne MC UCBL hemist Contribution to the design of the VOCs measurements
chemistry
Technical
IRCELYOM | Charbonel AD) UCBL ) Technical assistance Element 1
assistance
Analytical
IRCELYOMN Fine Ludovigue Al UCBL "rt VOCs measurements
chemistry
B Mass
IRCELYOM Boreave Antoinette IE CMRS In charge of the aerosol mass spectrometry measurements
spectrometry
Project technical management
IRCELYON | To be created | To be created IE UCBL
Global follow-up
Project technical management
IRCELYON | To be created | To be created TC UCBL
Global follow-up
LGCIE
Civil Ingi ) Coordination of CiTENIUM, Leader Water
ivil Ingineering-
LGCIE Barraud Sylvie PR INSA 2 g Contribution to the design of Elements 2 & 3, to
urban hydrology . e
ecotechnologies tests and monitoring
Civil Ingineering, Design and maintenance process of Elements 2 & 3, to
LGCIE | Lipeme Kouyi | Gislain MCF INSA £ 2 £ e P ment
urban hydrology ecotechnologies tests and monitoring
LGCIE Bertrand- Jean-Luc - IMSA Civil Ingineering- Design and maintenance process of Elements 2 & 3, to
Krajewski urban hydrology ecotechnologies tests and monitoring
LGCIE Vatherie Stéphane E IMSA Civil Ingineering- Design and maintenan_ce process of EIer:nenFs 283 to
urban hydrology ecotechnologies tests and monitoring
LGCIE Dumand Nathzlie IR IMSA Chemistry physico-chemical analysis
. ) ) Installation and maintenance of Elements 2 & 3 (Rain fall, Dry
Civil Ingineering- o )
LGCIE Maltchayan Serge TEC INSA and wet weather flows and contamination), to ecotechnologies
urban hydrology
tests
. ) ) Installation and maintenance of Elements 2 & 3 (Rain fall, Dry
o Civil Ingineering- o B
LGCIE Babaud Dominique TEC INSA and wet weather flows and contamination), to ecotechnologies
urban hydrology
tests
Assist to the global infrastruct
LGCIE | To be created | To be created | TEC INSA sistance tothe global infrastructure

Experimental support
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CETHIL
Leader Energy, Coordination & Contribution to the
CETHIL Roux Jean-lacques FR INSA Thermal Sciences v )
postprocessing of Element 6
Leader data management
CETHIL Rusacouén Gilles MC UCBL Thermal Sciences Coordination of Element 9, Contribution to the design and
maintenance process of Elements 6 & 9
CETHIL Kuznik Frédéric MC IMSA Thermal Sciences Cantribution to the postprocessing of Element 6
CETHIL Skopeckova Marie IE CMRS Informatics Design and development of Databases, Website of Element @
LEHMNA
LEHNA | KAUFMANN Bernard MCF UCBL  Insect Leader Biodiversity
biodiversity coordination Element 5
LEHMA VENMNEY Antonin Al CMRS Water chemistry Technical assitance Element 5
LEM
. Microbial o ) ) .
LEM COURNOYER Benoit DR CNRS Ecol Coordination of microbiclogy observations
cology
RODRIGUEZ- i bial
LEM Veronica MCF UCBL erobia Microbial diversity follow-up
MAWA Ecology
LEM BERGERON Emmanuelle E UCBL Microbial maintenance of sarﬂ-plmg—matenals and equipement of the
Ecology microbiology platform
LEM LOISEAL Laurence —_— INRA Microbial maintenance of sarﬂ_plmg—materlals and equipement of the
Ecology microbiology platform
LASIM
. ) Atmospheric I ) )
LASIM Rairoux Patrick PR UCBL hvsi Contribution to Element 1 - Atmospheric physics
physics
} } Atmospheric . B
LASIM Miffre Alain MCF UCBL hvsi Contribution to the Element 1, Atmosphere remote sensing
physics
154
Analytical
154 Lagarde Florence CR CMRS . vt Development of biosensors
sciences
ISA laffrezic- Nicole DR CNRS .ﬂ\nalv-t'lcal Interaction betwee-n resea-ru-:h a-nd industrial teams for the test
Renault chemistry of the water quality modification processes (test of sensors,
ISA Namour Philippe E UCBL .ﬂ\nalv-t'lcal Specification of phvs]co-chemic-al water u-:|ua|'|ty monitaring /
chemistry help to system installation
Analytical
ISA Zine Madia MC UCBL na_ vtica Development of biosensars
sCiences
ISA Sigaud Monique MC UCBL Electrachemistry Development of micro-sensors
ISA Leonard Didier PR UCBL Surface analysis Caracterisation of microsurfaces
i biot
ISA Errachid Abdelhamid FR UCBL icro/nanobiote Design & realisation of Physico-chemical micro-sensaors

chnology
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EVS
T | i
EVS TOUSSAINT | Jean-Yves PR INSA own planning Coordinator of IMU, interaction with IMU
and arrangement
| tigation & Ob tion Prot | - d dat
EVS ARNOULD Paul PR | EMS Iyon Geography nvestigation Ervation Frotorols serup and data
exploitation
Bvs COMBY Jacques - Lyon 3 G_&Dgraphv Investigation & Dluerl.ratior? Pr_crtcrcols set-up and data
Climatology exploitation
Bvs BELEUIL Jean-Michel - IMSA Town planning Investigation & Dluerl.ratmr? Pr_crtcrcols set-up and data
and arrangement exploitation
Bvs BRETTE Olivier MCE IMSA Economy Investigation & Dhervatior? Pr_otcrcols set-up and data
exploitation
VS FOREST Ioelle MCF INSA Economy Investigation & Dhervatior? Pr_otcrcols set-up and data
exploitation
| tigation & Ob tion Prot | - d dat
EVS LELAY Ywves Francois| MCF ENS Lyon Geography nvestigation Erva IDr_] r_o erols sebup and dats
exploitation
EVS NGUYEN céline MCF INSA Informatl_crn _and Investigation & Dher\ratmr? Pr_otcrcols set-up and data
communication exploitation
EVS VAREILLES sophie MCF INSA Town planning | Leader Humanities, Investigation & Cflhervation Protocols set-
and arrangement up and data exploitation
EVS BARDET Fabrice - ENTPE PD-| itical Investigation & Dhervatlcrr:u Pr_otu:ru:u:rls set-up and data
sciences exploitation
EVS GILBERT patrick E CNRS ﬁ\dmmlst_ratl_on - Administrative fu:_rllu:rw-up of p_rathues et usages
communication instrumentation
3 3 Maintenance and follow-up of "pratiques et usages"
EVS MICHEL Kristel IE EMS Lyon Teledetection B} . )
instrumentation- Raw data pre-processing
Maintenance and follow-up of "pratiques et usages"
EVS TREMOLO | Marie-Llaure | IE CNRS Mapping " ! por prata \sag
instrumentation- Raw data pre-processing
Statistics and
EVS VAUDOR Lise IR CNRS Data processing

madeling
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4. EVALUATION FINANCIERE DU PROJET

Our grant request concerns essentially the Phase 1 (Acquisition of the equipments).
Quotes are provided in the annex.

No grant is requested for the phase 2 (operation phase) as we expect to fund entirely the operation of the
equipment based on:
e Partners institution’s support: fluids and permanent staff operating entirely and maintaining the
equipments
e Access fees for academic and industrial projects

We hereby present the characteristics of each element for phase 1 and phase 2.

= Element 1 - Air quality monitoring

Each of the three A-level stations will be equipped with

a battery of sensors for the standard air pollutants (NOx, Ozone, SO2, CO, HC),

a sensor for HONO (LOPAP, QUMA, Gmbh), an important precursor for atmospheric radicals in
urban environments).

In addition, one station will be equipped with

a small aerosol mass Spectrometer (CACCP, Aerodyne Inc) to analyze the composition of
atmospheric particles in real time,

a high-volume sampler (Digitel, DA-80) to collect aerosol particles on filters for off-line analysis
of their surface tension. A tensiometer (Tracker, Teclis) will be used to measure these surface
tensions in laboratory,

a UV detector specific for the detection of bioaerosols (UVAPS),

and an Optical remote sensing instrument (lidar) for space- and time-resolved measurements of
atmospheric components, fine and coarse mode PM concentration, Ozone, greenhouse gases
(H20, CH4,), aerial microorganisms and wind fields.

Phase 1 (ACQUISITION)

Equipment description st Suppliers + countr SLe e
quip P of items PP ¥ (Euros VAT excluded)
Combined NOx, 03, 502, CO, HC sensor 3 Environment SA, 171 200
France

HONO sensor, QUMA Gmbh,

LOPAP-003 HONO 3 Germany 165900

zr(;\gall Aerosol Mass Spectrometer CACCP- 1 Aerodyne, USA 362 550
;I(l)gh-volume aerosol sampler, Digitel DA- 1 Megatec, France 34 150
Tensiometer, Tracker 1 TECLIS, France 27 200
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UV detector for bioaerosols (UV APS) 1 TSI, France 108 400
Cryogernc st.ormg of atmospheric 1 Valdea 15 010
microbiologic samples
Off I|ne' MS ?naly5|s of of atmospheric 1 Shimadzu 330456
microbiologic samples
LIDAR 1 Excel technology 261 351
France
TOTAL 1476 217
Phase 2 (OPERATION)
Specific running costs Cost (Euros annual)
Maintenance 5000
Consumables 5 000
Subcontracting 0
TOTAL 10000
= Element 2 - Rainfall monitoring
Phase 1 (ACQUISITION)
Equipment description Number Suppliers + countr Global Cost
quip P of items PP ¥ (Euros VAT excluded)
Local Area Weather Radar (LAWR) 1 DHI (Danemark) 102 000
Network of weighing rain gauges 1 OTT (France) 9882
TOTAL 111 882

Phase 2 (OPERATION)
No specific running cost.

= Element 3 — Dry and wet weather flows and contamination

Phase 1 (ACQUISITION)

Equipment description Al Suppliers + countr St (e
quip P of items PP ¥ (Euros VAT excluded)

Station Installation (Civil engineering 1 De Filippis (France) 29975

work) - outlet

Station InstaIIatlon'(CMI engineering 5 De Filippis (France) 237 000
work) — current points

bungalow 6 Yves Cougnaud 72288

(France)
Electrical equipment, water supply, 6 5000 € 30000

Internet connection Estimated
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On site Computer for data acquisition 6 JCKB (France) 38676
Peristaltic pump 1 PCR (France) 5817
Auto.rr‘\atlc refrlgerated sampler for 6 Hach Lange (France) 49302
specific organic compounds
Automatic refrigerated sampler for all 6 Hach Lange (France) 33575
other substances
multiparameter Sensor for pH, Specific
1 Hach L F 7
conductance & turbidity ach Lange (France) 36730
UV-visible spectrometer s::scan 6 S::CAN France (France) 107 325
Flowmeter - outlet 1 Hydreka (France) 4885
Flowmeter - current points 5 Cuenot Régulation 48 375
(France)
Venturi flume 1 UFT (Germany) 15 000
TOTAL 708 948
Phase 2 (OPERATION)
Specific running costs Cost (Euros annual)
Maintenance 0
Consumables 24000
TOTAL 24 000
= Element 4 — Groundwater monitoring
Phase 1 (ACQUISITION)
Equipment description ATl Suppliers + countr oLl (Ear:
quip P of items PP ¥ (Euros VAT excluded)

Multi parameter sensors 1 network .
3001 LTC Junior, M10/F30 - C50 20 Solinst (USA) 17994
Piezometer boring ! neztg/ork Arcilla Sondage (Fr) 24 575

TOTAL 42 569

Phase 2 (OPERATION)

Specific running costs

Cost (Euros annual)

Maintenance 0
Consumables 1500
TOTAL 1500

= Element 5 — Aerial vertebrate biodiversity monitoring
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Phase 1 (ACQUISITION)
Equipment description Nu‘mber Suppliers + country eIz

of items (Euros VAT excluded)
Microphone array 10 BIOTOPE, France 30000
AVISCAN IIID radar 1 BIOTOPE, France 205800
Computer and storage space 1 BIOTOPE, France 70 000
Analysis software 1 BIOTOPE, France Participation BIOTOPE
TOTAL 305 800

Phase 2 (OPERATION)
No specific cost

= Element 6 — Climatic conditions, energy consumption, dissipation and heat island monitoring

Phase 1 (ACQUISITION)

Equipment description AL 97 Suppliers + countr eleleEl G
quip P of items PP ¥ (Euros VAT excluded)

MetPak Pro 24 Alliance technologies, 57120

France
. . Davis Instruments,
Davis Instrument Station 16 18 580
USA

Anemometer 3D 14 Alliance technologies, 204 400
France

Solar radiation Sensor NRO1 12 Campbell Scientific, 43 140
France

Gaz analyser CO,/H,0 10 Campbell Scientific, 137 140
France

Camera IR 2 Flir, France 37791

Electricity 1 Bis-Electric, France 4822

Masts, Civil Engineering 1 38 000

TOTAL 540993

Phase 2 (OPERATION)

Specific running costs Cost (Euros annual)

Maintenance 20000

Consumables 1500

TOTAL 25000

= Element 7- Humanities

Phase 1 (ACQUISITION)
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Equipment description MLl Suppliers + countr laise) Gk
quip P of items PP y (Euros VAT excluded)

Mobile station with 4 cameras 4 Prosertis, France 32 886
Static station with 3 cameras 3 Prosertis, France 22 662
Storage and accessories 1 Prosertis, France 7 878
TOTAL 63430

Phase 2 (OPERATION)

Specific running costs

Cost (Euros annual)

Consumables 0
Maintenance 4800
TOTAL 4800

= Element 8— Mobile devices

The mobile platform will consist of a van (Renault truck) equipped with fast sensors for the real time
monitoring of Volatile Organic Compounds (HR-Ptr-MS), the composition of ultrafine particulate matter (HR-
AMS), and standard gas pollutants (ozone, NOx, SO2, CO, HC, HONO), and a high-volume sampler to collect

aerosols on filters.

Phase 1 (ACQUISITION)

Equipment description Number Suppliers + countr Global Cost
quip P of items PP ¥ (Euros VAT excluded)
Van 1 Renault Truck, France 60 000
High-resolution Proton transfer Mass
spectrometer for real-time analysis of 1 lonicon, Austria 351 500
VOCs
High-resolution Aerosol Mass
Spectrometer for real-time analysis of 1 Aerodyne, USA 310000
aerosol particle composition
Envi A
Combined NOx, Os, SO, CO, HC sensor 1 nvironment 54, 57 200
France
HONO sensor, LOPAP-003 HONO 1 QUMA Gmbh, 55300
Germany
:(ljgh-volume aerosol sampler, Digitel DA- 1 Megatec, France 34 150
TOTAL 868 150

Phase 2 (OPERATION)

Specific running costs

Cost (Euros annual)

Maintenance 5000
Consumables 5000
TOTAL 10 000

= Element 9 — Data collection, management and processing

47




Phase 1 (ACQUISITION)

2011 CITENIUM

SCIENTIFIC SUBMISSION FORM B

Equipment description Nu‘mber Suppliers + country eIz
of items (Euros VAT excluded)
Server 6 MicroWay, USA 60 348
Relay Station 15 LDLC, France 5655
NetWork, AC protect 1 LDLC, France 6242
TOTAL 72 245

Phase 2 (OPERATION)

Specific running costs

Cost (Euros annual)

Maintenance 7500

Consumables 1500

TOTAL 9000
SUMMARY

= PHASE 1:INVESTMENT

Our grant request concerns essentially the acquisition of the different equipments and related cost for call
for tenders (Public markets).

Equipment

Element Cost (VAT excluded)
Element 1 — Air quality monitoring 1476 217
Element 2 - Rainfall monitoring 111 882
Element 3 — Dry and wet weather flows and contamination 708 948
Element 4 — Groundwater monitoring 42 569
Element 5 — Aerial vertebrate biodiversity monitoring 305 800
Element 6 — Climatic conditions, energy consumption, dissipation 540993
Element 7- Humanities 63 430
Element 8— Mobile devices 868 150
Element 9 — Data collection, management and processing 72245
TOTAL 4190 234

Call for tenders

Cost Number of items Cost (VAT excluded)
3500€ per items exceeding 90k€ 15 52 500
Subcontracting

Lyon Ingénierie projets, a subsidiary of Université claude bernrd Lyon 1, will assist the consortium for the
administration of the project launch. This will include the consortium agreement set-up.
(Cost 10000€ VAT excluded)
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TOTAL GRANT REQUEST =4 252 734 € ‘

No staff is requested for phase 1.
The Manpower committed by the partners to complete the first phase is described precisely in table

following.
= PHASE 2 : OPERATION

No grant is requested for the operation of the equipment:
» Manpower

The equipment will be operated by permanent staff of the partners’ organizations as described hereafter:
o Involvement of the Scientists in the governance and supervision
o Redeployment of technical staff from the different laboratories for the maintenance and
technical running of the different elements. It must be pointed out that 1 full time engineer
will be dedicated by partner CETHIL for data management.
o The University strongly supports the project by allocating 2 additional full time positions (1
engineer, 1 technician) who will be in charge of the global technical management.
o INSA also strongly supports the project by allocating 1 additional full time technical
As a result, the global workforce to ensure the operation of the equipment will be 10 full-time equivalent
per year (600 PM over 5 year = 120 PM/year).

» Annual Running costs

Maintenance will be largely ensured by CITENIUM technical staff and the fluids supported by University and
INSA. Therefore the global running costs are limited (see above) and estimated around 100 k€ VAT excl /

year.
This budget will be funded through access fees to be charged to any future users of CITENIUM:

User type Price per project with duration of 12 months or less
(€ VAT excl)

Partners 500

Academic 1000

Industrial 5000
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Civil Ingineering-

Involvement in the project
Partner Name Surname | Position Main Discipline HE o o e PZ:' PZ:' Role in the project
employer pl . set-up set-up P operation | operation proj
(2 years) | (2 years) {5 years) | (5 years)
(%) (%)
PM cost € PM cost €
o Atmospheric . ;
IRCELYON George Christian DR CNRS chemistry 20% 4.8 38400 20% 12 96000 Coordinator of CITENIUM
R Atmospheric R R R
IRCELYON Moziere Barbara CR CNRS hemist 20% 4.8 28800 20% 12 72000 Coordination of Element 1 - atmospheric chemistry
chemistry
IRCELYON D'Anna Barbara R CNRS Atmusr:lherlc e 24 q = =z q Contribution to the design of the aeroscl mass spectrometric
chemistry measurements
IRCELYON Vernoux Philippe CR CNRS Catalysis 5% 1,2 7200 5% 3 18000 Contribution and advisor to element 1
. Analytical S .
IRCELYON | Ferronato Corinne MC UCBL hemist 20% 4.8 26400 15% 9 49500 Contribution to the design of the VOCs measurements
chemistry
Technical . .
IRCELYON | Charbonel ADJ UCBL A 50% 12 30000 50% 30 75000 Technical assistance Element 1
assistance
. . Analytical
IRCELYOMN Fine Ludovigue Al UCBL - 30% 7.2 28800 20% 12 48000 VOCs measurements
chemistry
M
IRCELYON Boreave Antoinette IE CNRS : assEt 30% 7.2 36000 20% 12 60000 In charge of the aeroscl mass spectrometry measurements
spectrometry
Project technical t
IRCELYON | To be created | To be created | 1E UCBL 100% 24 120000 | 100% 60 300000 roject technical managemen
Global follow-up
Project technical t
IRCELYON | To be created | To be created | TC UCBL 100% 24 79992 100% 60 199980 roject technical managemen
Global follow-up

Coordination of CITENIUM

LGCIE Barraud Sylvie PR INSA ban hvdrol 10% 2.4 16800 10% 6,0 42000 Contribution to the design and maintenance process of
urban hydrology Elements 2 & 3, to ecotechnologies tests and monitoring

LGCIE Lipeme Kouyi Gislain MCE INSA Civil Ingineering, i 24 czaEE s 6.0 zzaTE Design and mamtenan_ce process of Eler_nen_ts 2&3 to
urban hydrology ecotechnologies tests and monitoring

LGCIE Elert_:rand—_ Jean-Luc - INSA Civil Ingineering- = 12 = 20 TTTT Design and mamtenan_ce process of Eler_nen_ts 2&3 to

Krajewski urban hydrology ecotechnologies tests and monitoring
. Civil Ingi ing- Desi d inte f El ts2 &3, b

LGCIE Vacherie Stéphane IE INsa |V INEIMEEHNg) g g 6,0 30000 25% 150 75000 =1gn and maintenance process of tlement - e
urban hydrology ecotechnologies tests and monitoring

LGCIE Cumacnd Nathalie IR INSA Chemistry 5% 1,2 7200 5% 30 18000 physico-chemical analysis

LGCIE Naltchayan Serge TEC INSA Civil Ingineering- o 120 o 30,0 TR Installation and maintenance of El_eme_nts 2 & 3 (Rain fall, D_rv
urban hydrology and wet weather flows and contamination), to ecotechnologies
Civil Ingi ing- Installati d int f El ts 2 & 3 (Rain fall, D

LGCIE Babaud Dominique | TEC INsa |CVIINEMEEHng) - gp, 12,0 40800 50% 300 | 102000 | M°T'@vion and maintenance of Hlemen (Rain fall, Dry
urban hydrology and wet weather flows and contamination), to ecotechnologies

Assist to the global infrastruct
LGCIE | To be created | To be created | TEC INSA 0% 0,0 0 100% 60,0 | 204000 istance to the glohal infrastructure

Experimental support

CETHIL Kuznik Frédéric MC INSA Thermal Sciences 5% 1,2 6600 5% 30 16500 Contribution to the postprocessing of Element 6
CETHIL | Rusaouén Gilles MC UCBL  |Thermal Sciences| 33% 7.9 43550 25% 150 82500 Coordination of Element 8, Contribution to the design and
maintenance process of Elements 6 & 9
Coordinati f El t 6, Contribution to th 1 i
CETHIL Roux Jean-lacques | PR INSA  |Thermal Sciences| 5% 12 8400 5% 30 2100p | “oOreination oftiementd, Lontribution tothe postpracessing
of Element 6
CETHIL Skopeckova Marie IE CNRS Informatics 100% 240 120000 100% 60,0 300000 Design and development of Databases, Website of Element 9

1 t
LEHNA KAUFMANN Bernard MCF UCBL R r'l_sec B 33% 79 43560 33% 19.8 108900 Referent Element 5
biodiversity
LEHNA VENMEY Antonin Al CNRS ‘Water chemistry 25% 6,0 24000 25% 15,0 60000 Technical assitance Element 5

Microbial
LEM | COURNOYER Benoit DR CNRS E'"ID @ 5% 1,2 9600 5% 3 24000 Coordination of microbiology observations
cology
tem | ROPRIGUEZ | ica MCF UCBL Microbial 59 1,2 6600 59 3 16500 Microbial diversity follow-up
NAVA Ecology
LEM BERGERON Emmanuelle E UCBL Microbial = 12 = z [ETTT maintenance ufsan‘l_plmg_materlals and equipement of the
Ecology microbiology platform
LEM LOISEAU laurence TEC INRA Microbial = 12 = z STEET maintenance ufsan‘l_plmg_materlals and equipement of the
Ecology microbiology platform
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Af heri
LASIM Miffre Alain MCF UCBL mESp_ Eric 20% a8 26400 20% 12 66000 Contribution to the Element 1, Atmosphere remate sensing
physics
Af heri
LASIM Rairoux Patrick PR UCBL mESp_ Eric 20% a8 33500 20% 12 84000 Contribution to Element 1 - Atmospheric physics
physics
TOTAL LASIM 9.6 60000 24 150000
Analytical .
15A Lagarde Florence CR CHRS A 15% 3,6 21600 10% = 36000 Development of biosensors
sciences
ISA laffrezic- Nicole oR CNRS Analyf:lcal e 36 TEETT T z AETTT Interaction hetwee_n resea_r?h a_nd industrial teams for the test
Renault chemistry of the water gquality modification processes (test of sensors,
ISA Namour Philippe E UCBL Analyf:'lcal T z 7TTT e = 77T Specification of ph‘,fS'ICD-ChEn’I'IC?| water t:]ual'lt',r monitoring /
chemistry help to system installation
) : Analytical .
I1SA Zine Nadia MC UCBL cciences 10% 2.4 13200 10% [ 33000 Development of biosensors
15A Sigaud Monique MC UCBL Electrochemistry 10% 24 13200 10% = 33000 Development of micro-sensors
1SA Leonard Didier PR UCBL Surface analysis 10% 2.4 16800 10% [ 42000 Caracterisation of microsurfaces
; ; Micro/nanchiote . . . . .
15A Errachid Abdelhamid PR UCBL hnol 15% 3,6 25200 15% g 63000 Design & realisation of Physico-chemical micro-sensors
chnology
TOTAL 1SA 24 148800 51 315000
Vs BARDET Eabrice R ENTRE PD-|ItICa| 2.5% 06 57T 2.5% 15 2777 Investigation & Oher\rat\or? Pr_otocols set-up and data
sciences exploitation
EVS GILBERT Patrick IE CNRS Admmlst_ratn_:m - 5.0% 12 6000 5.0% 3 15000 Adm|n|5trat|vefc_r||o\.~r—up of ;:_lrathues et usages
communication instrumentation
Maint d follow-up of "prati t "
EVS MICHEL Kristel IE | ENSLyon | Teledetection 5,0% 12 6000 5,0% 3 15000 gintenance and foflowrup of "pratiques et usages
instrumentation- Raw data pre-processing
Maint d follow- f "prati it 3
EVS TREMOLO | Marie-Laure |  IE CNRS Mapping 5,0% 12 6000 5,0% 3 15000 gintenance and foflowrup of "pratiques et usages
instrumentation- Raw data pre-processing
Statisti d
EVS VAUDOR Lise IR CNRS atisties an 5,0% 1,2 7200 5,0% 3 18000 Data processing
modeling
| tigation & Ob tion Prot | -1 d dat
EVS BRETTE Olivier MCF INSA Economy 2,5% 06 3300 2,5% 15 8250 nvestigation ervation Frotocols set-up and data
exploitation
| tigation & Ob tion Prot | -1 d dat
EVS FOREST Joelle MCF INSA Economy 2,5% 06 3300 2,5% 15 8250 nvestigation ervation Frotocols set-up and data
exploitation
| tigation & Ob tion Prot | -1 d dat
EVS LELAY  |Yves Francois| MCF | ENSLyon | Geozraphy 2,5% 06 3300 2,5% 15 8250 nvestigation ervation Frotocols set-up and data
exploitation
Vs NGUYEN céline MCF INSA Informatl_on ?nd 2.5% 06 27T 2.5% 15 “2ET Investigation & Oher\rat\or? Pr_otocols set-up and data
communication exploitation
T | i | tigation & Ob tion Prot | -1 d dat
EVS VAREILLES Sophie MCF INSA oWn pIaNNINg |- g noy 12 6600 5,0% 3 16500 nvestigation ervation Frotocols set-up and data
and arrangement exploitation
| tigation & Ob tion Prot | -1 d dat
EVS ARNOULD Paul PR | ENS lyon Geography 2,5% 06 4200 2,5% 15 10500 nvestigation ervation Frotocols set-up and data
exploitation
G h | tigation & Ob tion Prot | -1 d dat
EVS COMBY Jacques PR Lyon 3 cograpny 2,5% 06 4200 2,5% 15 10500 nvestigation ervation Frotocols set-up and data
Climatology exploitation
Vs DELEUIL Jean-Michel oR INSA Town planning 2.5% 06 e 2.5% 15 sEETT Investigation & Oher\rat\or? Pr_otocols set-up and data
and arrangement exploitation
Vs TOUSSAINT Jean-Yves - INSA Town planning 2.5% 06 T 2.5% 15 JTETT Investigation & Oher\rat\or? Pr_otocols set-up and data
and arrangement exploitation
TOTAL EVS 114 65400 28,5 163500
TOTAL CITENIUM 227.6 1113792 597,3 2816580

Contribution of the industrial partners (see support letters)

As already mentioned, CiTENIUM has very strong support from private companies which are detailed in
the annex and A-forms coming alone this proposal for more than 800 k€.
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1. CITENIUM AND THE UNIVERSITY OF LYON

All the projects submitted or supported by Université de Lyon in the various calls for tender of the
French program of investments for the future participate in a global initiative: the “initiative
d’excellence” the University of Lyon propose (Université de Lyon, Imagine: A center for innovation
and creation).

General orientation

Our joint objective is to strengthen the dynamics of site, i.e. to integrate all the answers to the
various calls for tender into a common perspective to make the large metropolis of Lyon (Lyon-Saint-
Etienne) one of 10 major European sites of Higher Education and Research by registering us in the
prime philosophy of the investments for the future: " Higher Education and Research constitutes the
first priority of the program of investment for the future... There is clearly a link between the
productivity of economy and the effort dedicated to Higher Education and its governance (IC, in May
3rd, 2010) "

The “initiative d’excellence” is a joint coherent response leaded by the Université de Lyon, which will
get a return on the existing high-quality relationship between universities and « Grandes Ecoles »,
but also between these institutions and their partners. The IDEX project is supported by a structure
which not only involves the site's higher education institution (through Université de Lyon), but also
the two main national research institutes (CNRS and INSERM), and main local institutions related to
research, education, and socio-economic activity: Hospices Civils de Lyon (coordinator of two IHU
projects); the competitive clusters Lyonbiopole (coordinator of the IRT project) and Axelera (as
support of the IEED project); the Carnot institute |@L (coordinator of the Carbot 2 project) and the
Centre Léon Bérard.

A transverse response mixing sciences, engineering sciences, humanities and social sciences

Even if the “initiative d’excellence” relies on the strengths of the members of the consortium, it
cannot be summed only to this and likewise cannot be mixed up with this (selectivity: the project will
involve the networking of the « pépites d’excellence » of the Lyon-St Etienne site). The partnership
with the actors of the economic world is the heart of our approach in order to build projects that
take into account the ROI constraint which is very strongly recalled by the State. Partnership with
local and regional authorities is taking place in the continuity of the strong support these
communities bring not only to the general Université de Lyon strategy but also to one of its
emblematic actions: Lyon Cité Campus (for which this support has been decisive).

3 assumptions, 4 action leverages, 2 thematic fields for the “initiative d’excellence”

Three basic assumptions serve us of provisions:
The "trademark" of our metropolitan campus lies in the systematic networking between social
and human sciences, sciences and engineering knowledge. The classic uncoupling: SSH/science,

universities/ Grandes Ecoles makes less and less sense within the Université de Lyon.
All our efforts are oriented towards the involvement and the application of Research and
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Education.

Our commitment is to listen to the social expectations and stimulate public debate.

Starting from this, our action is based on 4 specific action leverages for the “initiative d’excellence”:

Development of large instruments (scientific, technological, documentary world-class
platforms) which constitutes the framework for this bid.

An ambitious attractive policy based on a welcome and recruitment strategy in order to
prompt the best students, research scientists, from France and also worldwide to choose our
metropolitan campus to study, work, make and implement projects.

An increasing effort in Research valorisation that will notably lead to the creation of a
speeding-up technology transfer company (SATT).

The promotion and development of the quality of the PhD programs. The PhD studies at
Université de Lyon can and must become an international reference, both in scientific rigour
and employability. This action will help to boost the whole curriculum that will be structured
by a PhD placed as the central component (D-M-L) and organised with an pithy offer of
International master programs designed as the first step to a doctoral education opened to
the world (these Master programs will be based upon the model of the current « Université
de Lyon » International-labeled masters programs).

These leverages will be used in support of a scientific positioning reorganized around two major
scientific and societal issues: Global Health and Society, Sciences and Engineering for sustainable
development
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2. CITENIUM AND COMMITEMENTS FROM COMPANIES FROM THE
PRIVATE SECTOR

CiTENIUM has received many supports from companies from the private sector but also
commitments of financial support from leading companies such as VEOLIA. These companies are full
partners of CITENIUM. Nevertheless, the following letters do underline their commitment.

Full partner from the | DESCRIPTION
private sector

Veolia Eau International large group — development of Environmental services-
water management, waste treatment and recovery, energy
efficiency and mobility.

Leospheére SME - LIDAR (laser-radar) atmospheric observations.
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2.1. VEOLIA
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3. SUPPORTING LETTERS

CiTENIUM is doubtless attracting a strong interest from a large panel of institutions, SMEs or large
international groups. This attraction is underlined by the following supporting letters, originating
from two main subgroups i.e., public institutions and private companies.

In addition to the engagement of the institutions from which the CITENIUM’s laboratories are
originating, CITENIUM has received supporting letters from the following public institutions.

ORGANIZATION

DESCRIPTION

LABEX IMU

Laboratory of excellence focused on the city, the urban, the
metropolisation and the urbanization. Its vocation is to stimulate, produce,
capitalize and promote a scientific and technical expertise on the past,
present and possible urban worlds, while contributing to the action of
authorities and private actors.

URBA Lyon

The Planning Agency for Lyon Development is a non-profit organization
created in 1901. It now includes thirty-one Partners: local authorities,
state, , chambers of commerce ...

GRAND LYON

Located at the heart of Rhone-Alps, the Urban Community of Lyon
was created in 1966.
It comprises 57 municipalities and covers more than 50,000
hectares. Its functions include water quality management, road
maintenance, traffic management, domestic waste collection and
municipal cleaning.

Cemagref

Cemagref is a research organization specializing in science and
technology for the environment. It based its strategy on a double
competence in the areas of water and agricultural processes.

Agence de I'eau RM&C

The Rhone-Mediterranean and Corsica Water Agency is a French
public body regulated by the Ministry for Ecology, Energy, Sustained
Development and Spatial Planning. Its role is to help elected
representatives and local communities, economic stakeholders and
inhabitants use water resources rationally and fight against the
pollution and deterioration of aquatic environments.

CERTU

The Centre for the Study of Urban Planning, Transport and Public
Facilities is responsible for carrying out studies in the fields of urban
networks, transport, urban planning and public facilities on behalf of
the French State or for the benefit of local authorities, public bodies,
companies entrusted with public-service commissions or the
relevant professions.

GRAIE

The Rhone-Alps Group of Research on the Infrastructures and Water
is a non-profit organization created in 1985. Its aim is to contribute
to the co-ordination of supply and demand of research in the field of
urban water management. Its scope of activities includes the
organization of interdisciplinary working groups with partners and
scientists of complementary qualifications, and the synthesis and
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dissemination of knowledge in this field. The organization of the
NOVATECH conferences is an example of such activities.

OTHU

Field observatory for urban Water Management based on Great
Lyon territory. This outdoor laboratory created in 1999 plans to
acquire reliable data on urban wet weather effluents on their impact
on receiving water, in order to provide results, knowledge, and
methodologies to assess the sustainability of urban water system
and to propose some support for operational decision making.

ZABR

Rhone Long Term Environmental Research Observatory
It consists in Observatory and / or Experimental Sites. It is the
support of research programs that bring elements of knowledge to
stakeholders and to public decision, in the field of sustainable
management of rivers and watersheds.

SOERE Urbis

French national network in urban hydrology labelled as a SOERE
“Observation system for research and experimentation in
environment" by the French Ministry of Research and Higher
Education. This network is based on 3 local observatories in 3 French
cities: Paris, Lyon, Nantes.

COPARLY

The air quality network of the city of Lyon

EnvirhonAlp

EnvirhonAlp is a scientific interest group formed by seven Rhone-
Alps higher education institutions and research and three national
research organizations. Its purpose is to lead collaborative projects
in the field of environment for sustainable development. Its main
mission is to develop the regional network of heavy equipment
shared experimentation, analysis and modeling (technical facilities)
and monitoring environments (observatories) necessary to achieve
this goal.

CiTENIUM has received supporting letters from the following private companies.

ORGANIZATION

DESCRIPTION

Axelera Chemical/environmental competitiveness cluster
PROVADEMSE Platform dedicated to ecotechnologies evaluation
Veolia Eau International large group — development of Environmental services-

water management, waste treatment and recovery, energy
efficiency and mobility.

Suez Environnement

International large group - providing innovative solutions in the
water and waste management fields.

EDF Major French Energy providing company

VINCI International large group - Construction, motorway operator and
energy provider

Lafarge Group - Building materials

SACER Group - Development of road networks
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Arionics SME - Fluids treatment and recycling
Natural Grass SME - Development of natural grass substrates
Circeo-Partners SME - Saving and recycling water systems
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3.1. PARTNERS MAIN ORGANIZATIONS COMMITMENT
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Le projet CITENIUM soumis au second appel a projet Equipements d’Excellence vise
4 mettre en place et suivre une instrumentation compléte des paramétres
environnementaux du Campus de la Doua en relation avec le projet qui s'engage de
renouvellement de ce «quartier urbain ». Il permettra donc aux chercheurs de
multiples disciplines d’observer et comprendre les liens qui s’opérent entre
'aménagement, la construction, environnement, les usages et pratiques et modes
de vie.

L'ENTPE s’est investie dans la préparation de ce projet qui se situe au cceur du
champ d’action de I'école, Faménagement durable des territoires.

Ainsi deux laboratoires dont I'école est tutelle se sont directement impliquées dans
le projet d’équipement d’excellence CITENIUM, développant des approches de
sciences sociales, de sciences de I'ingénieur et de sciences du vivant :

¢+ Le laboratoire d’écologie des hydrosystémes naturels et anthropisés
(LEHNA), unité mixte de 'ENTPE, de I'Université Lyon 1 et CNRS, auquel
FENTPE contribue de fagon significative au travers de son équipe Impact
des Polluants sur les Ecosystémes (IPE). Les thématiques de recherche de

F'équipe sont le transfert des polluants dans les milieux poreux, I'effet des
rue Maurice Audin
69518 Vaulx-en-Velin Cedex
téléphone: +33 472047070 dans une perspective de préservation et de restauration de la qualité de
télécopie: +334 72 04 62 54
http://www.entpe.fr

polluants sur les écosystémes et I'évaluation des risques écotoxicologiques,

L'Ecole des ingénieurs de laménagement durable des territoires
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I'eau et de la biodiversité, notamment en relation avec les aménagements et I'urbanisation.

s Le laboratoire environnement ville et société (EVS), unité mixte de FENTPE, des universités
Lyon 2, Lyon 3, St-Etienne, du CNRS et de I'ENS de Lyon. Au sein de ce laboratoire 'ENTPE
développe des recherches sur le champ des politiques d’aménagement durable,
(gouvernance, implication citoyenne, évaluation), sur le champ de la slreté et des risques
urbains  (problématiques/représentation des risques, Sécurité et contrdle des
comportements dans les espaces publics, les transports) et sur le champ des pratiques et
représentations de I'habiter (pratiques et représentations du logement, du quartier, de la
ville ; processus de différenciation des espaces urbains).

Pour ces équipes, le projet CITENIUM constitue un outil tout a fait important dans la mesure ol le
large spectre des données collectées, I'échelle choisie, celle du quartier, ainsi que I'association des
différentes disciplines, permettra de développer une approche plus intégrée que ne le permet les

autres outils a leur disposition.

J7ai donc le plaisir de vous confirmer I’engagement de I'école dans ce projet. L'ENTPE contribuera
notamment au fonctionnement du projet par :

- la mobilisation des réseaux qu’elle anime ou auxquels elle participe, dans le champ du projet
CITENIUM,

- la mise a disposition de temps de personnels pour la réalisation de programmes de recherche
et développement, au sein du LEHNA et de EVS,

- l'apport de ces programmes de recherche en termes de budget d’expérimentation sous la
forme de projets de recherche bénéficiant de CITENIUM.

Convaincu que I'Equipex CITENIUM constitue un outil d’avenir tant pour le développement de I'Ecole
que pour progresser dans 'aménagement durable des territoires, je souhaite y apporter un soutien
sans réserve. En espérant vivement que ce projet d’équipement d’excellence CITENIUM soit retenu,
je vous prie de recevoir tous mes encouragements pour la finalisation de ce dossier ambitieux.

Le directeur de 'ENTPE

e

7

Jean-Baptiste LESORT

(5]
~
(%)
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pragIrIatique_. qui implique aussi une pluralité sciéntiﬁqﬁe, est fondée sur des enquétes in situ privilégi'ant des protocoles
dobservation et d'expérimentation.

Dans ce se sens le labEx IMU est particuli¢rement intéressé par le projet d'une instrumentation dun quartier urbain que
représente le projet CITENIUM. L'approche pluridisciplinaire et in sifu de ce projet s'inserit parfaitement dans la stratégie
de recherche dTMU, notamment dans les activités de recherche conduites dans le théme 5 « Environnements, natures,
écotechnologies » dIMU. Les observations et les mesures réalisées dans le cadre de ce projet d'équipement d'excellence
alimenteront tout particuliérement les travaux de recherche conduit dans ce théme. Ces observations et mesures pourront
également étre mobilisées plus partiellement par les thémes 1, 2, 3 et 4 (T1: récits, numérisation, projection; T2
« production et mobilisations, écoumeénes » ; T3 « ingénieries, savoirs, créations » ; T4 « sociétés, temporalités, modes de
vie »).

Par cette présente lettre, IMU, au travers de son comité de pilotage et son comité de préfiguration, apporte un soutien plein
et entier 4 ce projet, qui devrait se traduire par la mise en place de procédures de labellisation de recherches favorisant le
recours 4 'EquipEx. Une condition de cette labélisation IMU consistera a s'assurer que ces recherches rétribuent l'usage
qu'elles feront de 1'EquipEx contribuant ainsi a son fonctionnement.

Responsable scientifique et technique

Jean-Yves Toussaint
6500
EVS-Environnement Ville Société, UMR 5600 (Université Jean \-fou‘]:j Lyen 3 - CNRS um?ﬂ?e . socigte

CNRS - Université Jean Monnet Saint-Etienne - ENTPL - Universilé Lumie %nwronnemenr-
Lyon 2 - INSA de Lyon - ENS de Lyon) 18, rue Chevreu! o7
9362 Lyon Cedex

e \
IMU
Intelligences des Mondes Urbains http://imagine universite-lyon fr/labex/
Département Génie Civil et Urbanisme, jean-yves toussaint@insa-lyon fr
Institut National des Sciences Appliquées de Lyon (INSA).
batiment Eugéne Freyssinet téléphone - 04 72 43 84 71
8 rue des Sports télécopie - 04 72 43 87 96

69 621 Villeurbanne Cedex
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L’Agence soutient financiérement I'OTHU depuis sa creation en 1999 au travers
d‘une collaboration avec le Grand LYON. Elle suit les travaux réalisés et la diffusion
qui en est faite au niveau des gestionnaires des collectivités. Fort de cette relation,
nous sommes convaincus que les équipes constituantes de cette fédération
d'établissements de recherche sauront gérer ce projet CITENIUM dans son montage

et sa valorisation.

~ Le Directegr
des Interventions ¢4 Actions
de Bassj
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G e s 8 et S s

L'équipement d’excellence CITENIUM, opération originale de rénovation menée a I'échelle globale d'un
quartier (un campus universitaire), constitue une belle opportunité pour les chercheurs de la ZABR car il
va leurs donner les moyens d’approfondir leurs connaissances sur le déterminisme et les effets des
flux polluants urbains et leur contribution & la pollution globale du Rhéne notamment. En particulier, il
leur permettra de se doter de moyens pour mettre en évidence les impacts bio-physico-chimiques des
flux polluants et de développer des indicateurs d'état écologique et socio économiques adaptés aux
zones urbaines.

Cet équipement est particuliérement pertinent pour la ZABR car il va permettre de dépasser I'échelle
d’observation traditionnelle de I'OTHU en I'élargissant, dans le temps et dans I'espace. La ZABR est
particulierement sensible a I'objectif de « réhabilitation urbaine » affiché par ce projet, car il fait écho
aux travaux de restauration des milieux aguatiques que nous développons depuis plusieurs années.

De surcroit, cet équipement comprend trois volets complémentaires « air», « sol » et « eau » et cela
constitue, pour notre communauté scientifique, une invitation a s'ouvrir a d'autres compartiments de
I'écosystéme urbain que celui auguel nous nous attachons traditionnellement (I'eau).

Pour toutes ces raisons, nous soutenons le projet d'équipement d'excellence CITENIUM.

Nous vous souhaitons le succés de ce projet, en espérant un accueil également favorable des autres
partenaires. Dans cette perspective, nous vous prions d'agréer, Madame, Monsieur, I'expression de
nos sincéres salutations.

Bernard Montuelle et Pierre Marmonier
Co-Présidents de la ZABR

L
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POUR ALLER PLUS L[OIN

SUD-EST

Direction Technique

B oy s Colliéres LGCIE / INSA de Lyon

60803 SAINT-PRIEST Cedex Universitée Ly?n 1

R 04722364 £60 Madame Syivie BARRA_UD

= 0478215107 34 Avenue des Arts, Bat J.C.A
= disse@iyon.sacer.fr Coulomb

69621 VILLEURBANNE CEDEX

RCS LYON B 389 555 049
SIRET 289 555 019 00480
CODE APE ; 42112

Saint-Priest, le 23 aoit 2011

OBJET : Lettre de soutien de SACER Sud-Est au projet Equipex Citenium

Madame,

SACER Sud-Est, filiale du groupe Bouygues, est une entreprise spécialisée dans les travaux
routiers et de vairies qui rayonnent sur les quatre régions Rhone-Alpes, Auvergne, Provence-Alpes
Cote d’Azur et tanguedoc Roussillon. S’appuyant sur un réseau de 27 établissements et 40 unités
industrielfes, SACER Sud-Est compte 1200 collaborateurs et réalise un chiffre d’affaire annuel de 250
ME. Dans ses recherches pour élaborer de nouveaux produits, le réseau SACER ambitionne de
proposer des solutions toujours plus respectueuses de 'environnement et permettant d’améliorer le
cadre de vie.

Dans cette optique, notre entreprise s’intéresse de trés prés au développement de chaussées
filtrantes et infiltrantes. Tout d'abord, parce que celles-ci se trouvent &tre dans notre domaine
d’activité. Ensuite, parce qu'elles permettent de réduire les réseaux d’eatx pluviales et les
installations de traitement associées, ce qui permet de diminuer de facon significative e colit global
des infrastructures. Notons également gue le concept de chaussée infiltrante participe 3 limiter les
risques d'inondation en stoppant le développement des surfaces imperméables. SACER Sud-Est
déploie déja un concept innovant de gazon synthétique sur béton bitumineux drainant pour les
terrains de jeu mais souhaite aller plus loin en exploitant le domaine de ia chaussée urbaine.

Un projet de recherche en collabaration avec le LGCIE concernant Vutilisation de revétement
poreux en particulier pour les parkings est a F'étude. Cette recherche pourrait largement hénéficier
des données complémentaires que I'Equipex va fournir grdce a son systéme d’instrumentation
original et puissant. De plus, la relation privilégiée ainsi construite avec les chercheurs et les
étudiants présents sur le campus crée une vitrine particuliérement intéressante pour I'entreprise.
C'est donc sans aucune retenue qua nous soutenons le projet Equipex Citenium qui nous permettra
de bénéficier d’une instrumentation compléte unique en son genre.

En souhaitant vivement que ce projet puisse aboutir, nous vous prions d’accepter, Madame,

I expl ession de nos sa utatiDHS dlStIIigU&ES.
é /

DIRECTION TECHNIQUE & LABORATOIRES
47, rue des Colligres BP 278 69807 SAINT-PRIEST Cedex TEI: 0872 23 64 50— Fax: D4 73 2757 a7
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Megatec
St Aubin le 30 aodt 2011

| OFFRE DE PRIX N 11/2933 I

COLLECTEUR DE POUSSIERES HVS
Débit & - 60 m*heure
MODELE DA 80 - DIGITEL

= COLLECTEUR DA 80 H-FE. Conforme aux normes européennes EN 12341
Srandard Eqguivalent (Evaluation du Landerausschuss fur Iimmissionsshutz,
Allemagne Février 2000)

« Le DA 80 a éré évalué par le LCSQA : Inéris er Ecole des Mines de Douai.

Comprenant :

= Une téte de prélévemeant Type PM2.5/30 (coupure 2.5 microns) avec chauffage.

« Débitmétre inteme 100-1000 min ou 420-600 Umin & préciser & la commande
= (uinze supports de filtres.

= Adaptateur pour nacelles HAP Type Inénis {option).

* Le logiciel en langue francaise pour la programmation des séquences et le
traitement des données: calcul des volumes mesurés, réels et standards,
fréquence et durée des prélévements. ..

= Stockage des données par mémoire inteme.

+ |nterfaces RS5232, USE et Ethemet

+ Les capteurs de température et pression (inteme au débitmétre et ambiantes)
intégrés.

VARIANTE 1 : Préleveur sans adaptateur pour cartouche HAP.
PRIX: 34 130,00 Euros
VARIANTE 2 : Préleveur avec adaptateur pour porte cartouche HAP unigue.
PRIX: 37 290,00 Euros
VARIANTE 3 : Préleveur avec carrousel quatre porte cartouche HAP.

{Commutation d'une nacelle a 'autre par programmation).
PRIX: 40 610,00 Euros

IRCE LYON Proposifion N° 11/2833 Page - 2
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5.6. ELEMENT 6 — CLIMATIC CONDITIONS, ENERGY CONSUMPTION, DISSIPATION AND

HEAT ISLAND MONITORING
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CAPTEURS

MNote sur la longueur des cibles: Sauf indication contraire, par défaut ; la longueur des cibles des captews en standand est
de 3 m. Toute demande de mllongement de longueur de cable supplementaire doit-etre un multiple de 5 m. Quand aucune
longueur standard n'est menticnnée, vous pouvez commander des longueurs de 1, 2, 3, et multiples de 5 m.

Pression atmosphérigque

C5100 Barométre SETRA : (800 3 1100 mbar — sortie tension)... reeeemeeeeeeeen 01,00 €
RPT410F Barométre Druck (00 @ 1100 mbar, &quipe d'um mmmuta‘beurd.ilmenla‘mns sortie frequence] TH8,00€
RM Young 61302V {500 3 1100mB — sortie tension et R5232) .. eeeremeeeeneeeeee. DT 3,00 €

RM Young Port de pression (pemmet de minimiser les effets du vent pour un montage en Erheneur} F'rrx sur demande

{Le commutateur d'afimentation est nécessaire pour le capfeur 61302V en mode R5232 ; cable nécessaire pour fa connectigue
a 0,70 €m, pas nécessaire s vous commandez un 04C avec le capteur pour son cibiage dans un coffref en usine)

Appareil photographigue

CC5MPX Appared photo numerique 5 Mégapixels avec sortie vidéo et possibilité de mise en réseau ... Prix sur demande
Conductivité

CS554TA Sonde de conductvite et de température ... S— X113
{cdble maximum de 300 m, merci de spécifier la Iungueur deswee etd’ Ejl:H.ItEI' 2 4IZI £im de nahle addmmnel}

ASAT Interface pour CS547TA (1 par capteur ou 1 par multiplexeur si les sondes sont multiplexées ). 103,00€

Un accessoire pour lester la sonde et un systeme d'affache sont disponibles en opfion.

COs et vapeur d'eau

EC130 Analyseur de gaz ouvert "Open Path’ pour CO2 T H20 e C13T1400€
EC155 Analyseur de gaz fermeé 'Closed Path” pour O/ Ha0 . B R P‘rrx .surd'emande
KH20 Hygrométre 3 Krypton (les tubes de source et de detecmen sont gamn‘hs. ?IZI jours), (avec -4rr|. -:Ie- -::able] .4 7T3300€

Oxygéne dissous

C5512 Sonde de mesure de Noxygéne dissous dans 'eau (aves 10m g2 cdbke) .o ee e 202,00 €

Mesure du champ électrigue

C5110 Systéme de mesure du champ &lectrique (requiert le module CRI000M) .o 2 TTA00 €
CR1000M Module CR1000-4M seulement sans bomier *....._..... BRSO YUOTRUTTDTOTTORORRPUO: - 1 1 1 1 I -3
010350 Cable d'alimentation =t de transmission SDOM de 5m de hng pour le C5110.. .. 69,00€
010349 Cable R5232 de 5 m de long pour l= C3110... .. 165,00 €

Le module intégré de Ia cendrale demqwsff.'cm CR1000M est nécessaire. Le CS‘I‘ID pE{.rt SUESI recevoir n“azdre.s caplews
météorclogiques. N'hésitez pas 3 nous consulter 3 ce sujet.

Capteur de mesure d’humidité et de température du combustible {pour la forét)

C53506 Capteur {10 heures) d"humidité du combustible (cdble additionnel 240€/ M} e 231,20 €
Baguette pour capteur (10 heures) d'humidite du combustible . SO | 1 % 1 |1 F

C5205 Baguette pour capteur (10 heures) de mesure de la I:errpemt.lre du -:l:-rrl:-ust:-le-req iert une sonde I:I?' .. 31,00€
Pigquet de fixation pour les capteurs CS506/CSE05/CE205 oo eeeee BB, 00 €

GPS

C5-GPS GPS18X-HVS Kit complet GPS comprenant l'interface, bz bras de montage et b= support magnétique ... 248,00 £

1 2 Contactez nous au: 01.56.45.15.20 ou visitez notre site Internet - www. campbellzci fr 1 2
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C5525 Sonde de pH ISFET awec 10m de cable ... DOG,00 €
Capteur de temps présent
PWS100 Capteur de temps présent [catégorie recherche) .. e aenaea e e e O 290,00 €
CS5215-PWS Capteur de température et d'humidité avec 1m de cable &t un connecteur Lemn pour Ie PWS5.. .. 23300 €
MET20 Abri & ventilation naturele ... eereceenee 83,00 €
Kit alimentation comprenant un ENC12/14, un Pa1IZIIDE-LA |nduant un a-:lqna‘betl {ZE-IJ'IJCP. a IB'I.FCC et 24 VCC)
Congu pour Ialimentation et le chauffage du capteur. Permet d'ajouter une interface de commumication ... 703,00 €
PWC100 Systeme de contribe pour PWST0D ..ottt acsseee bttt e e ....1 541,00 €
Pluviométrie
ARG100 Pluviomaire 3 augets basculants 0,2 mm par bascule (cible de § m, cible additionnel 2,00 €/m) .............._.. 358,00 €
RGB1 Embase de fixation facultative de mise 3 niveaw pour ARGI00 ..o . G400 €
52203 Pluviometre RM Young sans chauffage, 0.1 mmibascules [caole standard de & m; cable addtionnal 2,20 £/metre)...... 443,.00€
52202 |dentique au 52203 avec chauffage 18W a 24V et thermostat {cable standard de & m; cable add. 2.20 &/m) .........._.. 583,00 £

SBS500 Pluvismétre aluminium (0,2 mm § bascule) (cSble de 6 m)._.. S .. B73,00€
$BS500H Pluviométre aluminium avec chauffage (24 W a 12V CC) et ﬂ'lerrmstat [ca.l:ule de 6m, cable add. 2,20 €'m) .._.. B55,00 €

Rayonnement

Capteur FAR
SKP215 Captewr de photons Skye (3 m de cdble, cdbde additionned 1,30 € 7 Mmoo, 405,00 €

Pyranometres au silicium

C5300 Pyranometre APOGEE (GWec 3 M de CABIE] . cooeoe et cce e ceece e re s s s e bemsne s ecnacece | 12400 E
010355 (Levelling Base) Miveau a bulle pour capteur CJ‘IID U OO ORP U URPRTSTORR- = 1 1 . -

S$P1110 Pyranoméaire Skye (2 m de cible, cable additionnel 1,30 € rr'|'.| S USSR | 1 011 1 §
SKE211 Embase de fixation avec niveau a bulle pour SKP215 et 5P1 10 . S SRS I 1|1 X

Pyranomefres a thermaopile

LP02 Pyranométre Hukseflux 3 thermopile avec niveau 3 bulls

[2eme classe OMM ; Sm de cable ; cable additonnel 6,90 &m}) .. SO ORISR = ¢ 1 011 |1 <

CMP3 Pyranomeétre a thermaopile Kipp & Zonen OMM de daﬁs.e 2 {cable dE IIZIm unlquement} TE2,00€

5R11 Pyranométre a thermopile Hukseflux, OMM de classe 1 [cible de 5m ; cable additionnel 8,90 €/matre) .1 467,00 €

CMPE Pyranometre a thermaopile Kipp & Zonen, OMM de classe 1 (cable de 10m uniguement).. ..o 1 288,00 €

CMP11 Pyranomatre a themopile Kipp & Zonen, 150 2060 Standard secondaire (cable de 10 m uniquement) ... 2 387,00 €

Les pyranométres ci-dessus sont liviés avec un niveau 3 bulle. En option nous proposons le bras de montage suivant -
CM225E Plateau de fxation pour capteur de rayonnement .. S SRS | 1 1 (1 5
Vous devez ajouter au CM225E un bras de montage de la série CMEUKE woir page 2 du tanf

Rayonnements net
MR-LITE Captew de Rayonnement net Kipp & Zonen avec bras de montage (15 m de cable uniguement) ...............1 078,00 €

NROM Capteur de rayonnement net Hukseflux 3 4 composantes avec bras de montage (10 m de cable seulement)..3 547,00 €

AWPB100 Pont de mesure powr sonde platine 100 Ohms (4 fils) ..o 4B00 €
CNR4 Capteur de Rayonnement niet Kipp et Zonen (cable de 10m seulement)._. ..o 4 G700 €
010736 Chauffage et ventilation pour CHR4 .. 122000 €
010750 Bras de montage pour CNR4. . SO ST TOTROY PR ORURORPSRTORR .11 1 -
AWPB100 Pont de mesure pour sonde platlne 100 Ul‘I‘HE {4 ﬁls.} SOOI SRS 1< 1 1 1 5

1 3 Contactez nous au: 01.56.45.15.20 ou visitez notre site Internet - www.campbellsci.ifr 1 3
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Resolution

Total Pixels

Thermal Sensitivity

Accuracy

Temperature Range

HicTemp Option to 1,200°C

Lens Options

Zoom

Focus

Uncooled Microbolometer

Color LCD Touchscreen

Color Viewfinder

Video Camera w/Lamp

Fusion

Laser Spot

Video Dut

Frame Rate
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T300 TH00 T&20 TE40

et omc  amc oo

-4°F to 1,202°F
[-20°C to BSO°C)

-4°F to 2,192°F
(-20°C to 1,200°C)

Standard: 25° x 18° Optional: 90°, 457, 15°, B
Close-up: 100 p, S0 p

-A0PF to 1,202°F
(40°C to B50°C)

-40°F to 3,632°F
[-40°C to 2,000°C)
Standard: 25°%

Optional: 45° 157, 100 p, SO p

Auto & Manual Auto & Manual
as 8y iveiowTeh 43 ngeTmen
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Mégatec
St Aubin le 30 aodt 2011

I- OFFRE DE PRIX N° 11/2933 ||

COLLECTEUR DE POUSSIERES HVS
Débit 6 - 60 m3/heure
MODELE DA 80 - DIGITEL

COLLECTEUR DA 80 H-FE. Conforme aux normes européennes EN 12341
Standard Equivalent (Evaluation du Landerausschuss fur Immissionsshutz.
Allemagne Février 2000)

Le DA 80 a été évalué par le LCSQA : Inéris et Ecole des Mines de Douai.

Comprenant :

Une téte de prélévement Type PM2.5/30 (coupure 2,5 microns) avec chauffage.

Débitmétre interne 100-1000 I/min ou 420-600 I/min a préciser a la commande

Quinze supports de filtres.
Adaptateur pour nacelles HAP Type Inéris (option).

Le logiciel en langue frangaise pour la programmation des séquences et le
traitement des données: calcul des volumes mesurés, réels et standards,
fréquence et durée des prélévements...

Stockage des donnees par mémoire interne.

Interfaces RS232, USB et Ethernet

Les capteurs de température et pression (interne au débitmétre et ambiantes)
intégreés.

VARIANTE 1 : Préleveur sans adaptateur pour cartouche HAP.

PRIX: 34 130,00 Euros

VARIANTE 2 : Préleveur avec adaptateur pour porte cartouche HAP unique.

PRIX: 37 290,00 Euros

VARIANTE 3 : Préleveur avec carrousel quatre porte cartouche HAP.
(Commutation d’'une nacelle a 'autre par programmation).

PRIX: 40 610,00 Euros
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ACCESSOIRES ET CONSOMMABLES PRIX UNITAIRE
Euros

Module intégré de climatisation du volume filtres prélevés. 7 530,00
Temperature reglable a partir de 20°C. Disponible uniquement
pour variantes 1 et 2.
Téte PTS avec chauffage. Permet le prélévement des Poussiéres 1 270,00
Totales en Suspension
Téte PMO1 avec chauffage 6 920,00
Impacteur PM10 (interchangeable avec I'impacteur 2,5 microns de 1 080,00
la téte PM2.5)
Receptacle d'impacteur supplémentaire (pour nettoyage hors site) 240,00
Débitmétre de calibration, Standard de Transfert avec coffret 2 690,00
Coffret de transport support de filtres comprenant quinze supports 3 040,00
de filtres supplémentaires
Passage de toiture avec passage cable de chauffage, rallonges de 1 450,00
cable et raccords. Un tube d’extension longueur 2,00 metres (pour
montage du DABO en cabine).
Nacelles type Inéris pour porte nacelle unique :
1-9 pieces 97,00
10-24 piéces 88,00
Nacelles type Ineris pour carrousel quatre porte nacelles :
1-9 piéces 172,00
10-24 piéces 155,00
Etui métallique de transport de nacelle 90,00
Mousses PUF "unwashed" L = 2,5 cm, paquet de dix 50,00
Mousses PUF "unwashed" L = 5 cm, paquet de dix 73,00
Mousses PUF "unwashed" L = 7,5 cm, paquet de dix 96,00
Bouchons pour nacelles type Ineris pour carrousel (jeu de deux) 79,00
Bouchons pour nacelles type Inéris porte nacelle unique (jeu de 79,00
deux)
Manchon latéral pour évacuation air prélevé 126,00
Brides pour fixation du DA80 au sol (jeu de deux) 160,00
Kit de joints torigues de premiere urgence 115,00
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