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In the framework of the reorganisation of the Presqu’île of Grenoble, the area of the confluence
between the Drac and the Isere rivers, an integrated geothermal system has been designed and put
in place to respond to the major energy needs of the new buildings built in this urban area. The
geothermal systems work using the energy of the water table. This water table energy is valorised for
heating, cooling and Domestic Hot Water (DHW) production for the new buildings.
The specificities of the Presqu’île development area (mainly hydrogeology characteristics) help to
develop an innovative solution for heating and cooling. This solution provides heating and cooling to
many concentrated energy efficient 5-to-11-floors buildings with an affordable cost for the end user.
The proposed solution consists in deploying efficient heat pumps (double service heat pumps
producing both heat and DHW) using the energy located between the two thermic wells groundwater and river ISERE. However, as it was technically impossible to have such a high density of
heat pumps using water table in the same local district, it was impossible to use standard heat pump
installations rejecting the pumped water directly under the building (classical geothermal doublet).
Also, it was not wishfull since the groundwater is already pumped to insure a maximum water table
level, due to research and development activities installed in the Presqu’île area (CEA nuclear
installations, ESRF synchrotron, …) which are very sensitive to the water level.
The innovation consisted in using only one geothermal borehole (inlet) for each building and to
collect the water rejected by the heat pumps of all the buildings in a dedicated collective drainage
network that directly goes to the Isere river.
This solution avoids affecting the energy efficiency of the heat pumps themselves in effect of thermal
pollution. Indeed, geothermal solutions developed for an objective of 310 000 square metres of
buildings (multifamily houses and non-residential buildings), without disturbance of one of another,
was the innovative challenge and needed investment in time and money from land planners.
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From the beginning of the project, the EcoCité district of Grenoble which corresponds to the
Presqu’île area, has the ambition to reach a very high level of energy efficiency and to be a
sustainable district. In this way, all new buildings are built with respect for the environment and
follow environmental construction rules.
To contribute to this objective, in addition to the building energy efficiency, it was decided to
implement geothermal systems, using the water table located underground of the Presqu’île area.
This system allows decreasing the energy consumption of the buildings using water energy and so is
part of a global sustainable development approach.
However, the geothermal system is to be used by a very important number (310 000 m² floor area)
of 5-to-11-floors buildings on a small geographic area. Due to the high density of energy needs, the
creation of a collective drainage network was necessary. This network collects the rejected water of
all the buildings. Without it, the primary heat pumps inlet/outlet would influence each other’s
performances negatively.
The collective drainage network is a performing and innovative solution by which every building
developer has the opportunity to install a heat pump (heating and cooling supplies) in the Presqu’île
District with the same level of performance, without degradation despite the large number of
buildings.
This solution based on proved technology (heat pumps) connected to an innovative network, enables
multiple leveraging to enhance the heating energy from the water table. However, it needed a
significant investment from land planners (about 1.200 k€ to date).
The collective drainage network is an innovative system which provides energy efficiency to many
buildings but raised different questions. These questions concern both technical and legal points of
view that we had to deal with for building this network. Finally, it is now totally operational and it is
the first large-scale network (around 10 MW) of this type in France.
This project created the technical and legal knowledge needed to reproduce this type of network in
other cities characterized by the appropriate underground profile. These conditions can be often
encountered in urban areas crossed by one or several large rivers causing a high (or too high) water
table level, which make the collective drainage network definitely replicable at large scale.
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The deliverable “D6.11” is related to the project of collective drainage network which has been
designed to improve the production of heat and cool by groundwater pumping in the Presqu’île area
of the city of Grenoble.
The general objective of the project is to transform the Cityzen demonstration area into a positive
energy and carbon neutral district by combining the use of clean and renewable energy sources,
saving and controlling energy flows and retrofitting existing and future buildings.
For district heating and cooling, previous studies focused on a regulated low temperature loop,
which leads to different investigations such as:
- Management of the underground urban aquifer
- Demonstration of a Low Temperature (25–35°C) District Heating/Cooling Grid interfaced with
sewage water pipe, and connected to new buildings in “Ecocité” Presqu’île district area.
- Demonstration of the integration of centralised and/or distributed seasonal geothermal heat
storage.
These activities aim at saving about 1 327 tons of CO2 per year.
Regulated low temperature loop was aborted due to very high financial investment involved by the
project which could not be compatible with the social objectives of housings in the Presqu’île area.
Thus, INNOVIA and the Ville de Grenoble decided to change the way to produce district heating and
cooling to reduce the amount of investment, but keeping in mind to maintain a high level of
performance and innovation.
This decision leads to install highly energy performance groundwater heat pumps in each building,
using the energy of the water directly pumped under it. Thanks to the conclusions of the previous
studies (groundwater management), INNOVIA, and the engineering companies it is working with,
were able to conclude to the impossibility for buildings to reject the pumped water directly to the
underground urban aquifer located under the Presqu’île area. Due to the housing high density and
thermal clouds involved by buildings on each other’s, it has been necessary to design an innovative
solution to avoid rejecting the pumped water under the buildings. That is the reason why the
innovative collective drainage network (also called exhaure) has been designed and built in the
Presqu’île area.
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The Presqu’île public development area spreads on 27 hectares. Historically, it is an area with a
dominant of scientific and industrial companies, but quickly evolving to a functional mix with offices,
education, research, housing… One of the first objectives is to build housings with a strong social mix
for operations (private accession and social rental). This approach is accompanied by the
development of transports (tramway extension, future cable transportation), the ease of use of soft
modes (bikeways) and a qualitative treatment of public and external spaces. This treatment includes
the ability for pedestrians to cross the landscaped parks even when there are private ones (daily
periods). By the introduction of housing, the district will be open and integrated to the rest of the
city. Moreover, the district will have a green component. Indeed, the Presqu’île will be an ecodistrict, more sustainable in its construction, in its development and way of life, compared to
traditional districts.
The construction programme is supported by scientists, university actors and economics actors.
Therefore, the priorities of the project are the urban mix, the coherence between urban
development and economic development and the appropriation of the project by the inhabitants.
Moreover, since the beginning, the development project of the Presqu’île of Grenoble is in a process
of search of a maximum energy efficiency correlated with a strong environmental management. In
this way, the specification requirements are built around two major points:
- To reduce the energy losses in buildings with high thermal insulation and optimised inside air
renewal,
- To implement the technical means required for an efficient and sustainable energy
production to answer the needs of the buildings for the heating, DHW and cooling.
At a larger scale, another important point to review is the energy global management, with the
ability to take into account the global energy needs of the future buildings. In the Presqu’île, there
are many available energy resources such as gas, urban heat (network), geothermal or photovoltaic
production, even nuclear one. However, the Presqu’île is the area of the confluence between two
rivers: the Drac and the Isere. So, a geothermal exploitation using the water table is the cheapest and
the most efficient solution for the buildings of this large district of the Grenoble City.

One specificity of the Presqu’île is that it is the confluence between the two rivers crossing the city of
Grenoble: the Isere and the Drac rivers. This implies that there is a huge active water table under the
entire district.
This water table has the advantage of being mostly fed by the Drac river because the physical
confluence area is much upstream than the visible confluence area (see figure 1). So, the energy
potential of the water table is very high and the risk of shortage is very low.
DELIVERABLE D6.11| PU Public
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1

Presqu’île area
2
Drac river

Figure 1 : Map of the Presqu’île area
1- Visible confluence between the two rivers Drac and Isere
2- Physical confluence between the two rivers Drac and Isere (underground)
To study the capacity of geothermal energy in the Presqu’île, the temperature of the groundwater
has been measured during several years.
The next sheet shows the synthesis of the extreme temperatures measured for 20 months:
Water table temperatures (min/max)
according to water depth
Piezometer points
ZN (A)
Cambridge_PSC
Cambridge_PSC2

at - 4m
13.7 - 16.2 °C
13.5 - 16.5 °C
13.6 - 17.0 °C

at - 10m
14.5 - 15.2 °C
14.0 - 16.0 °C
14.2 - 14.8 °C

at - 14m
-14.2 - 14.8 °C
--

Table 1 : Minimum and maximum water table temperatures measured at several piezometer points
between March 2013 and October 2014
The observation shows that at 10 metres under the ground surface the temperature is very stable;
14 °C during winter and between 15 and 16 °C during summer. At a depth of 14 metres, the
temperature is even more stable wherever is the area of observation in the Presqu’île area.
These stable temperatures are really convenient to use the geothermal energy and, moreover, the
temperature of the water is always tempered. It allows very good energy production efficiency to
respond to buildings’ needs for both heating (winter) and cooling (summer).

The development of the Presqu’île area will involve a lot of new 5-to-11-floors buildings using the
geothermal energy of the groundwater. This concentration would decrease the average heat pump’s
coefficient of performance (COP) for all the buildings of the Presqu’île and so their energy
performances.
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For example, when a building pumps the water during winter, the heat pump will lower it of 2°C
before rejecting it in the water table. If many buildings do it so, in a static aquifer, the temperature of
the water table will decrease for the buildings located downstream of the water table. Thus, they will
pump colder water than the buildings located upstream, and so on for next buildings. However,
pumping colder water decrease the energy performance of the heat pump. So, the district will be
globally less and less energy efficient when the number of built buildings increase. This phenomenon
is well known in geothermal production and is often called « thermal cloud ».
The Presqu’île aquifer permeability is high and water velocity quite important, but not sufficient to
avoid thermal clouds as it could have been checked by the computer modelisation of the water table.
It is the reason why the collective drainage network becomes necessary to keep a high COP average
for all the buildings. Its use for the Presqu’île projects allows to reach a COP level up to 6, which
means up to 6 times more energy produced than consumed.

On the Presqu’île area, buildings are built with energy saving objectives. Indeed, not only they are
built with a high level of thermal insulation, but they also have the particularity to have thermal
inertia.
The objective of the new district is also to keep the temperature of the buildings lower than 28 °C
during summer, except for a maximum of 40 hours per year. This objective regarding summer
comfort will be achieved using passive solution (without using cooling machines). If this objective is
too hard to achieve, the use of the water table allows free cooling solutions by using the natural
cooling capacity of the groundwater.

Geothermal Heat Pumps (GHP) use the earth’s natural ability to produce heat and coldness with high
efficiency. The GHP is generally used to provide heating and cooling to housing or commercial
buildings. It can also provide Domestic Hot Water (DHW) when using a double service heat pump.
With the GHP, there is no chemical combustion. The GHP allows raising and transferring the energy
between the two thermic sinks – water table and river – to use it in the buildings for heating during
winter and cooling the building during summer.
On the Presqu’île area, the heat and coldness source comes from the groundwater. The energy from
the groundwater is transferred through the heat pump. Then, the water is released in a discharge
pipe, to the river.
New designs of heat pumps can automatically switch from the heating and cooling to heat hot water
on demand. These features can reduce the water heating bill by 25 to 50 percent compared to
classical gaz boiler. Moreover, this system allows consuming more energy from a sustainable source.
One of the drawbacks of the GHP is that it is a technology investment more expensive than a classic
heating system. Nonetheless, the energy saving on long-term allows to the GHP to be more efficient
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on the economic point of view, and that is why heat pump systems can reduce heating and cooling
costs substantially.
However, the energy savings will depend on the local climate, on the efficiency of the existing
heating system, on the costs of other traditional energies (fuel or electricity), on the size of the heat
pump installed and on its performance index (Coefficient of Performance - COP). That is why it is
crucial for such installations to guarantee long-term performance, in order to save costs on longterm.
The system life is estimated to 25 years for the interior components and more than 50 years for the
underground installation. Moreover, this is a safe installation because it is inside the building. This is
also easy to have access to the installations for the maintenance of the performance level (better
COP).

With the collective drainage network, the water used for the geothermal energy is directly rejected
to the Isere river. Thereby, there is no impact on the water table temperature. The hydrodynamic
impact on the water table - volume of the pumped water is almost insignificant: it was already
pumped by EDF (French national electricity company) company in order to artificially maintain the
water table level. However, there were studies which calculated the total acceptable volume of
pumped water to achieve a sustainable level for the environment. Therefore, the impact on the
water table resource is very low for biodiversity.
The rejected water in the Isere river doesn’t influence the river negatively. Indeed, during winter, the
released water is from 2 to 4°C colder than the temperature of the water pumped in the aquifer. This
temperature is in fact almost the same as the one of the Isere river in winter (around 10°C). During
summer, the release water is 2°C warmer than the temperature of the water pumped in the aquifer.
This temperature is in fact almost the same as the Isere river in summer (around 18°C).
In conclusion, the environmental impact is much lower with the collective drainage network than
what it could be without it (rejecting pumped water directly to the aquifer) and not significant for the
groundwater environment of the Presqu’île area.

Thanks to the collective drainage network, the COP of the heat pumps reaches 5 or 6 for each
building. This high performance COP allows to have an energy heating and cooling production of
about 12 000 MWh/years from renewable energy.
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Figure 2 : Estimation of monthly groundwater quantity (m3) extracted from the water table
throughout the year in the ZAC Presqu’île
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Figure 3 : Estimation of monthly energy demand for heating, cooling and DWH from all the buildings
connected to the collective drainage network.

Thanks to this geothermal network innovation, 2 000 housings will be supplied by the heat from the
groundwater pumping, which allows to drastically reduce energy costs.
Moreover, the collective drainage network reduced buildings CO2 emission from 81% compared to a
classical gas heating solution. It represents about 1 200 tons of CO2/year.
The collective drainage network is an important condition to the realisation of energy savings and,
moreover, for the CO2 emission savings.
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From a technical point of view, the geothermal system usually relies on the fact that every building
uses drilling well and immersed pumps to extract water from the groundwater, at a depth of about
20 m (rather 5 to 15 m with the collective drainage network), the pumped water being directly
reinjected in the water table.
Thanks to the collective drainage network, once the water is thermally used by the heat pump
(heating) or by “free cooling” (cooling), it is released in the Isère through a collective drainage
network.

GHP
Exhaure network

Isere

Water table

Figure 4 : Collective drainage network’s principle for each connected building and dwelling description
with water depth indicated in meters (highlighted in yellow)

To use the collective drainage network, every building has to be connected to the network close to
its property limit.
To valorise the groundwater, a geothermal heat pump (GHP) is installed in each building. As said just
above, the outlets are mutualised through the collective drainage network and the water is directly
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rejected in the river Isere. The perimeter covered by the action is about 310 000 m². This perimeter
includes housing, office buildings and shops. The technical constraint was to create the collective
drainage network starting from nothing.
It represents more than 50 heat pumps, with individual thermal power from 10 to 600 kW and
electrical power from 2 to 150 kW.
Thereby, in addition to the technical point, it is important to highlight the innovative aspect of the
project, mostly regarding the territorial management of the development operation of the Presqu’île.
Indeed, this innovating development concept is necessary for this project which has an exemplary
vocation on the environment, which is conducted in an urban area of this wingspan; 310 000 m² of
floor area and 27 ha of development zones and constrained by the constructions spread over a
period of 25 years.
The first buildings have been built in the Cambridge sector of the Presqu’île area, where the first part
of the collective drainage network is currently deployed and tested.

Figure 5 : Location of the collective drainage network in the Presqu’île area. The collective drainage
network is represented by the dotted lines and the circles represent emergency reinjection wells.
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Exhaure 1

Exhaure 2

Figure 6 : Location of the 2 exits of the collective drainage (« exhaure ») network in the Isere river

Then, the network has been extended to other sectors of Presqu’île area (Figure 6).

The use of the collective drainage network is restricted by special authorisation rules granted by
governmental offices. The prefectural order N ° DDP-ENV-2016-09-06 specifies the rules to be
respected. If the rules aren’t respected, the prefectural order is cancelled and the exploitation of the
collective drainage network must be stopped.
It took more than a year to obtain the prefectural order. An important number of files based on
different studies have been given to the regional direction of the environment (DREAL), to allow the
project instruction.
One of the innovations of the project is to have obtained an authorisation to exploit the collective
drainage network on the whole Presqu’île area, with a double governance of the project between
public and private. This led to the drafting of a prefectural specific order for the project, which is
unique in France for this level of building density.
The following characteristics are required and have to be respected by each building connected to
the collective drainage network:
-

The released water flow to the Isere river has to be conformed to the value specified by the
prefectural order (maximum global debit of 2 030 m3/h)
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-

-

The total volume of water used during the pumping operations of the water table has to be
conformed to the value specified by the prefectural order (global maximum volume of 7 080
000 m3/year)
Released water temperatures have to respect this value:
o The maximum temperature for the released water in the Isere River is 18.5 °C.
The physicochemical and bacteriological characteristics of the released water have to
respect the original characteristics of the pumped water. A tap to be able to do samples of
water has to be installed before and after the heat pump.

The responsibility of the exploitation of the collective drainage network has been put under the
direction of Grenoble Alpes Metropole (LA METRO). LA METRO is a group of 49 municipalities and
has a special responsibility in energy on the territory of the Presqu’île area.
LA METRO established a contract for connection and subscription to the collective drainage network
that it signed with each building’s owner. This contract describes all the conditions of utilisation of
the public network.
Thus, LA METRO is responsible to make available all the data needed by the government offices to
check that the rules are respected.
Through the contract with LA METRO, it is the responsibility of the owners of the buildings to make
sure that they implement the necessary and sufficient means to respect the contract signed with LA
METRO.

The collective drainage network deployment was divided in five sectors: Cambridge South,
Cambridge North, Durant Savoyat, Xenocs Oxford (Oxford North) and Credit Agricole Oxford (Oxford
South).
The sectors of Cambridge and Durant Savoyat are residential whereas Oxford is more dedicated to
tertiary activities. The different sectors can be seen in the following map.

N

Figure 7 : Map of Presqu'île sectors where the collective drainage network was installed : sectors of
Durant Savoyat (black), Cambridge (green) and Oxford (blue)
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One of the first phases of the work is located in the south of Cambridge area, where the first
buildings have been built. It allows these buildings to use the network as soon as they are built.
The collective drainage network has been deployed under 4 streets to cover all the area. It has been
linked to the principal network frame and, so, to the rejection point. A picture of a valve installed on
this part of the network (to be able to sectorize it once it is connected to the main network) can be
seen below.

Figure 8 : Installation of a valve used to be able to sectorize the collective drainage network

Test of the collective drainage network has been performed in May 2016. All the delivered buildings
have been connected. The network is operational and in function since the summer of 2016.
INNOVIA received this part without reservations on the 29th of November, 2017.
The total investment for this part is 870 k€ (without taxes) and the entire amount has been paid by
the INNOVIA company.

Cambridge North is an area where buildings are still in construction. It is the reason why the
installation of the network in this area is separated from the one of Cambridge South.
For now, the collective drainage network has been deployed under one street and its installation is
on-going for two other streets.
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The total investment for this part is about 80 k€ (without taxes): a first amount of 30 k€ has been
spent and paid by the INNOVIA company. Remaining amount of 50 k€ has to be invested in 2018 for
the end of the installation.

Durant Savoyat is, like Cambridge South, an area where part of the first buildings has already been
built. First buildings located in this area have been built before Cambridge buildings but, due to legal
authorisation delay, the installation in this sector has been postponed.
The collective drainage network has been deployed under 3 streets and 2 emergency wells have
been drilled. The rejection of water is made temporarily on the emergency wells, waiting for the
construction of the second rejection point (into the Isere River).
All the buildings have been connected to the network and the network is operational and in function
since the November 2017, so five months after Cambridge South.
Moreover, INNOVIA received this part without reservations the 2nd of December, 2017.
The total investment for this part is 295 k€ (without taxes) and the entire amount has been paid by
the INNOVIA company.

The Oxford North sector is the area where the XPOLE Schneider Electric’s and XENOCS offices will be
built.
The investment for the network in this area is, so, paid by Schneider Electric. But a pipe from this
network to the EDF pumping station (which will be used in case of emergency or maintenance) has
been installed for 5.3 k€ (without taxes), and paid by INNOVIA company.

This sector is the area where the Credit Agricole’s office is built. It is the same situation as the
previous Oxforf area, only the temporal phasing is different.
As in Oxford North sector, a pipe from the Credit Agricole’s network to the EDF pumping station has
been installed for 15.4 k€ (without taxes), and paid by the INNOVIA company.

Compared to the traditional solution (classical geothermal doublet), additional costs are involved by
the collective drainage network:
-

Engineering costs for designing the collective drainage network (paid by INNOVIA)
Pipes and other materials costs including installation workforce. (paid by INNOVIA)
Connection costs involved in engineering, material and workforce necessary to connect
buildings to the collective drainage network (paid by each building’s owner)
Maintenance costs. The maintenance of the collective drainage network is organised by LA
METRO (paid by the building’s owners)
Costs of the communication tools (CIS box and sensors) located in each building connected to
the drainage collective network (paid by the building’s owners)
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But, on the other hand, significant cost savings are generated thanks to the collective drainage
network:
- Cost of the second borehole necessary for each building using a geothermal heat pump
- Energy savings achieved by a better performance (COP) of the geothermal installation
- Reliable and sustainable solution able to provide the right level of comfort and heat to the
inhabitants
The investments already made by the INNOVIA company are :
- 870 k€ in Cambridge South
- 30 k€ in Cambridge North
- 295 k€ in Durant Savoyat
- 5.3 k€ in Oxford North
- 15.4 k€ in Oxford South
Globally, about 1.215 k€ has already been invested.
We can evaluate that cost savings are greater than additional costs generated by the collective
drainage network after less than five years of exploitation. If we only consider energy savings, based
on the assumption that the heat pump COP would decrease from 5 to 3 without collective drainage
network, they represent about 300 k€/year. This result is obtained considering a consumption of
electrical energy decreased from 5 000 MWh/year (with a COP of 3) to 3 000 MWh/year (with a COP
of 5), which implied a cost of about 300 k€ with a price of 0.15€/kWh currently in France for this size
of heat pump installations. Only based on energy savings, it takes no more than about 4 years to
cover the investments yet involved in building the collective drainage network.
Cost savings will mostly benefit to the end-users (building owners, inhabitants, … ) but the collective
drainage network required an important investment from the land planner INNOVIA.

A shared groundwater management was necessary for the project of the Presqu’île of Grenoble, due
to the buildings density reached once they are all delivered. It is necessary to be able to wisely use
the water table for energy needs with maximum efficiency and to guarantee its environmental
preservation.
The Presqu’île area project aims about 600 residential housings and a total of 310 000 m² including
housing and office.
The urban water tables are generally exploited, without any real control of all their characteristics
and the interferences on the various sectors of use: water production, rainwater re-infiltration,
energy, fluid pollution.
Grenoble has a very consistent urban groundwater that is already used. Concerning the Presqu’île
area, as previously said, the surface of the groundwater is framed not only by the DRAC and ISERE
but also downstream dam, and have constraints: concentration of samples, reinjection or buried
structures. However, in many areas, groundwater information is limited for the deepest levels and
the presence of a deeper water table and its potential use remains mostly unknown. The case of the
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Presqu’île is particular because it gives us the opportunity to investigate deeper and to simulate
underground water and thermic behaviour until 200 metres depth.
The development of the Presqu’île, through its perimeter, its geographical context and its multiplicity
of actors, is a project requiring a global approach, particularly for items that must be shared between
many actors and components. Indeed, the local water resource as it is involving every actor and
every project (regarding its use and its impacts) has to be studied with a global approach.

The controller of the collective drainage network, LA METRO has to ensure the maintenance
and the operation of the network. In return, the establishments using the network will pay an annual
financial contribution based on the volume and debit of used water.
To be compliant with the prefectural order N ° DDP-ENV-2016-09-06, the installation of measuring,
recording and transmission instruments is required for each building connected to the collective
drainage network. It is the responsibility of the project owner to respect the requirements.
At least, the data to be transmitted to LA METRO are the following:
- Index of the volumetric metres every quarter.
- Daily records of:
o Rejected volumes.
o Maximal discharge rates rejected.
o Average, maximal and minimal temperatures of the pumped water and of the
rejected water.
o Pressure data upstream and downstream of the heat pump.
- Annual records of:
o Calibration and control certificates of the flowmeters, temperature and pressure
sensors.
o Evidences of maintenance operations, control and inspections to ensure the good
wells’ conditions.
o Physicochemical and bacteriological characteristics of the pumped and released
water.
o Evidences of maintenance operations, control and inspections conducted to ensure
the good condition of the heat pumps.
- Alerts to LA METRO when operating dysfunctions are detected.
- Notifications to LA METRO of any incident which could disrupt the proper operation of the
public collective drainage network Inspection reports of the well(s) every 10 years.
To enable the automated monitoring of the operation of the installations in the buildings connected
to the collective drainage network, specific equipment has been designed by ATOS (international IS
company). This equipment (called CIS – Data transmitter – box) must be installed in each building to
ensure the transmission of data between the buildings and LA METRO.
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This following diagram shows the implementation of the CIS box in each building:

Figure 9 : CIS system implementation

The data from the sensors are transmitted to LA METRO through the ADSL network via the CIS box.
The mail alert is directly sent when there is an anomaly on the observed values. LA METRO is
therefore directly informed of the problem and can contact the user at the origin of the problem in
order to resolve it.

Most of urban areas are located in places where groundwater is accessible. This context is linked to
their historical development: water supply, sanitation and, more recently, energy needs. But the lack
of groundwater knowledge is often observed and leads to the unused of the water resource for
energy production.
Moreover, the use of the groundwater often suffers from a lack of an integrated management. It
may be due to the lack of tools and governance. In heavy urban areas, it is often a context of strong
pressure on local renewable energy resources that leads to new conflicts. They come from the
interference between the different and incompatible ways to exploit the groundwater.
That is the reason why the knowledge and the tools which have been developed and implemented
for the collective drainage project on the Presqu’île area are easily and widely reproducible to
manage sustainably and integrity of urban water table resources.
Index emergence like water footprint or water stewardship type necessarily passes through this type
of acquisition and data management. They are going to be, like in the Presqu’île area, strategic
decision-making support of projects and their operation monitoring. Moreover, the territorial
resilience in its water dimension always requires the knowledge and the governance of the
underground water tables to assure sustainability of all the projects using this renewable energy
widely available in urban districts.
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Thus, the almost omnipresence in France of groundwater in large urban areas combined with the
need to integrate resource management, for an efficient and sustainable exploitation, give the
project a reproducible character on a very large scale, in site where there are both high density of
buildings and high and abundant water table.
On the other hand, collective drainable network demonstrator in the Presqu’île area shows that we
are able to guarantee the performance of heating and cooling installations using the groundwater as
an energy resource, with very high level of building density (housing and office buildings). The way
the project has been able to deal with this problem consists in releasing the pumped water from the
groundwater by each building in the Isere River (instead of the groundwater itself).
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The Presqu’île’s-large-scale project highlights the need of a global approach, in particular for a shared
management such as the global management of the water table located under the Presqu’île area.
This project approach was difficult to put in place due to the high number of actors involved.
Administration exploitation executive decision had to be adapted, because of a new mixed
private/public governance in such geothermal network.
One of the major issues we had to deal with the collective drainage network project addresses the
legal staff. It was very difficult to identify administration actors able to take the responsibility to
authorise the exploitation of the network. It took a very long time (almost 2 years) to obtain the
authorisation and to finalise a legal contract between INNOVIA and the administration (prefectural
order N ° DDP-ENV-2016-09-06).
Due to legal authorisation delays, the first delivered buildings were unable to be connected to the
collective drainage network and unable to use geothermal heat pumps for heating and cooling. It led
to no environmentally compliant solutions (dry cooling towers installed on buildings).
Due to legal requirements, buildings have to be equipped with special instruments and CIS
communication box to control the geothermic installations, which generates additional costs for the
building’s owners and engineering costs for INNOVIA.

Very significant progress has been achieved in creating management tools (dynamic models) of the
urban water table, able to guarantee a sustainable use of the water resource at the very large scale
of the Presqu’île area.
To reach this objective of sustainable piezometric and thermal management of the urban water table
the following studies and achievements have been made:
- Creation of a database covering all the physical and operational information of the water
table
- Creation and use of a 3D physical and thermal dynamic model
- Participation in other projects including the collective drainage network
The creation of new tools to control the underground on a global and environmental approach opens
a field of possibilities to achieve a rational and sustainable use of local resources.
Moreover, the legal authorisation delay has to be anticipated. It will avoid the risk of having
constructed buildings without operational source of energy because the drainage network hasn’t
been installed yet, due to legal delays.
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It confirms the need of a global and integrative approach which takes into account all part of the
design of this kind of innovative large-scale project.
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This innovative solution of collective outlets water drainage network is a good solution for areas
where groundwater heat pumps are being applied in high densities. The first loop of the network is
already operating in Cambridge sector of the Presqu’île area, and each new building is connected to
it as it is delivered.
The experience (approach and work methods) acquired during the project underlines its strongly
reproducible character, to similar or different scale (smaller or bigger), mostly for urban districts with
a high density of buildings and appropriate water tables configuration. These technical conditions can
be often encountered in urban areas crossed by one or several large rivers causing a high (or too
high) water table level, which make the collective drainage network definitely replicable at large
scale in many different countries.
On a legal point of view, the possibility to depose a unique file for all the individual geothermal
exploitations could be used for different future projects. This new legal approach allows considering
the development of mutualised geothermal with a collective drainage network for many other
locations in France. It is for example the case for other projects located close to the area of Grenoble
City.
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CA
COP
CIS
DHW
EER
GHP
HP
ZAC

Crédit Agricole (Bank company)
Coefficient of Performance
Data transmitter
Domestic Hot Water
Energy Efficiency Ratio
Grondwater Heat Pump
Heat Pump
Public joint development zone
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