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1 Short description of activities and final results:
1.1 WP1 Pre-Feasibility Study
WP 1 was led by GDG, this WP revolved around a desktop study to gather existing knowledge and data
in relation to geothermal resources for the site locations in Dublin and Vallès, and to develop an
exploration plan in conjunction with local stakeholders. The compiled subsurface information for the
two study regions was collated and used to constrain survey areas in order to pinpoint the most
suitable study sites for further works in the project. All data compiled in WP1 was summarised in a
report and shared with the project partners. This work included considerable collaboration from
iCRAG and DCC for the Dublin study and project co-operation partner ICGC, who have previously
conducted geothermal exploration projects in the Vallès area for the Spanish study area. Below are
the main findings of WP1.
The Dublin basin is an area within eastern Ireland where basinal limestones and shales accumulated
during the Viséan. The aerial delineation of the Dublin basin is rather imprecise in the western expanse
as rocks of basinal facies gradually pass laterally into shelf facies. The boundary of the Dublin basin in
the east is better defined. The north-east boundary of the Dublin basin is defined by the
Longford/Down Massif, which primarily comprises late Ordovician-Silurian deep marine greywacke
and mudstone. The south-east extent of the Dublin basin is marked by the Blackrock to Newcastle
Fault (BNF) which juxtaposes basinal facies of the Dublin Basin and the Leinster Massif, comprising the
Siluro-Devonian Leinster granite and Ordovician-Silurian metasedimentary host rocks.
The study area for the Geo-URBAN project was focused on the urban centre of Dublin City, which lies
in the south-east of the Dublin Basin approximately 10km north of the Blackrock Newcastle Fault
(BNF). The data and geological assessment produced as part of the GEO-URBAN project was focused
primarily on this urban area and took into account all available previous geological studies of relevance
to the target formations.
The geology of the Dublin Basin is relatively well understood. Detailed geological exploration of the
region began in the mid-19th century with the production of “1-inch to the mile” geological map
sheets. Mining industry interest contributed to the acquisition of detailed geological data, providing
much improved constraints on the lithological and structural configuration of the greater region. The
urban centre of Dublin City, however, is not an area for which resource exploration licences would
normally be issued due to practical and political reasons and that, together with the absence of
bedrock exposures, means that definition of the associated geology is extremely limited.
The limitations in the relevant geological data for Dublin City centre were impaired by; 1) the lack of
exploration to significant depths and 2) the lack of historical resource exploration data. The main
driver for geological exploration in the Dublin Basin has been the mineral industry, but geological
circumstances, in which the target mineralisation depths are too deep for mining purposes (> 500m),
have led to a paucity of exploration boreholes, with the deepest boreholes in the region rarely
exceeding depths of 500 mbgl. Data pertaining to fracture geometries and densities at depth are
limited to a single set of boreholes, NGE1 and NGE2, which were drilled to a depth of approximately
1,400 mbgl in the southern section of the basin in 2008.
The bedrock geology of the study area was mainly mapped at the surface as the Lucan Formation, also
known informally elsewhere in the Dublin basin as ‘Calp’. The Lucan Formation is an upper Dinantian
impure limestone comprising tabular grey calcarenite beds, calcisiltites, calcareous mudstones, wellbedded shales and sporadic conglomerate beds. Bed thicknesses range from a few centimetres to over
one metre. The calcarenite beds are rich in bioclast debris, particularly in crinoid, brachiopod,

gastropod and bryozoan fragments, indicating that the principal source area for the calcareous
sediments was the carbonate platforms that surrounded the Dublin Basin. The Lucan Formation was
generally thought to be more than 1,000 m thick. The two deep boreholes NGE1 and NGE2 along the
southern boundary of the basin observe the Lucan Formation overlaying the Waulsortian Formation,
which is described as dominantly pale grey, crudely bedded or massive limestone. The Waulsortian in
turn overlies the Old Red Sandstone Formation (ORS), which is described as a Devonian age red
conglomerate, sandstone & mudstone.
In general, the permeability in these rock units was thought to be likely to be low (1-10 m2/d).
Secondary dolomitisation along faults in the Dublin area suggests that they have been, and may still
be, open to fluid migration. A number of warm springs are situated in the eastern part of the basin.
Typical thermal spring temperatures in Ireland range from 12.5-25 °C, which is significantly above
temperatures normally expected for Irish groundwater. It is thought that the groundwater issuing
from these springs comes from a much deeper source than most groundwater in Ireland, and that
structural geological controls enable the deep circulation of thermal waters beneath some of these
springs.
Temperature data at depth in proximity to the study area is very limited. Boreholes NGE1 and NGE2
account for the only measured point temperature data in the region. A geothermal gradient of 32.38
°C/km with a bottom hole temperature of 46.2°C has been recorded in one of these boreholes and
these data have been fed into several studies which have modelled temperature at depth.
WP1 also highlighted the previous geothermal investigations that have taken place across Ireland
along with primary data sources that were utilised throughout the duration of the project. This process
also occurred for the Vallès Region of the project and below are the main findings during WP1.
The Vallès Region is an area within the Catalan Coastal Ranges (NE Spain), where sets of fractures with
NE-SW direction defined a horst-and-graben system. The study area is located in the limit between
the Pre-Coastal Range and the Vallès graben. The Pre-Coastal Range is characterised by forest zones,
whereas urbanized areas with agricultural lands – the vast majority – define the entire Vallès basin.
The Catalan margin displays a well-developed horst-and-graben structure formed during the Late
Oligocene-Early Miocene opening of the Valencia trough. This extensional structure is superimposed
on a fold-and-thrust belt (Pyrenees and Catalan Coastal Ranges) that deformed the Catalan margin
during the Paleogene collision between Iberia and Eurasia. The southern sector of the Catalan margin
is characterized by normal faults SE and NW dipping that separated the ENE-WSW Paleogene
intraplate chain of the Catalan Coastal Ranges into a horst-and-graben system. The horsts are gently
tilted to the NW and the most depressed parts form several basins, like Vallès basin, are infilled by
more than 4000 m of Miocene sediments indicating a vertical displacement of the fault of at least 4
km.
The Vallès Half-graben is bounded to the north by the Vallès – Penedès fault, a major NE-SW normal
fault that juxtaposes the Late Hercynian granodiorite and Paleozoic materials – highly fractured and
deformed – against the Miocene deposits that fill the basin.
The Vallès fault system is constituted by a set of at least four faults that dips approximately 70
towards the southeast. The surface expression of Vallès fault is located close to Samalús and La Garriga
villages; however, the main fault, which represents the largest vertical displacement, is located 100 m
further to the southeast under an accumulation of about 800 m of the Miocene sediments. Similarly,
the footwall rocks show minor sets of fractures in the granodiorite that develop from protocataclasites
to discrete joints.

The Half-graben is bounded to the north by the Vallès – Penedès fault, a major NE-SW normal fault
that juxtaposes the Late Hercynian granodiorite and Paleozoic materials – highly fractured and
deformed – against the Miocene deposits that fill the basin.
Much of the Vallès fault system is constituted by a set of at least four faults that dips approximately
70 towards the southeast. The surface expression of Vallès fault is located close to Samalús and La
Garriga villages; however, the main fault, which represents the largest vertical displacement, is located
100 m further to the southeast under an accumulation of about 800 m of the Miocene sediments.
Similarly, the footwall rocks show minor sets of fractures in the granodiorite that develop from
protocataclasites to discrete joints.
As with the investigation into the Dublin Basin, a comprehensive list of previous geothermal
investigations within the Vallès region was compiled along with the primary data sources used
throughout the duration of the project.

1.2 WP2 Geophysical Surveying & Data Modelling
WP2 comprised of geophysical exploration in both the Dublin and Vallès test regions and was be led
by UB. This WP involved data acquisition, data processing and the production of geophysical models
of the subsurface for both locations. The goal of WP2 was to provide geophysical models of the
subsurface that overcome the challenges of the urban environments through the implementation of
innovative methodologies and techniques. These innovative geophysical techniques e test site
locations, the potential for exploitation of the available geothermal resources will be established. The
geophysical surveys will obtain critical information regarding the location, size and resource potential
of the geothermal targets that will then be used to inform subsequent work streams.
The GEO-URBAN project aimed to identify the geothermal energy resources in Dublin city, Ireland
and in Vallès, Catalonia, Spain. To help elucidate the subsurface geology in the geothermal
exploration effort, we used a multi-methodological geophysical approach which makes use of two
innovative and complementary geophysical techniques: (i) electromagnetics (including control
sources and natural methods) and (ii) passive seismic.
The passive seismic data acquisition relied on collecting ambient seismic noise generated by natural
(ocean waves, storms) and the anthropogenic phenomena. Therefore, the seismic survey aimed to
acquire an ambient noise dataset to be analysed and processed to create a subsurface velocity model
of the Dublin city at different scales by applying H/V and ambient noise interferometry techniques.
The H/V is a single-station technique that consists of using the seismic noise vibration to estimate
fundamental frequency generated by sharp impedance contrasts. The fundamental frequency is
used to estimate the depth to bedrock, therefore mapping the sediment/bedrock interface of the
Dublin Basin.
The ambient noise interferometry aims to extract surface (or body waves) by applying the crosscorrelations between two seismic receivers. The outputs of the cross-correlation are seismograms
that can be analysed by standard seismological imaging technique such as tomography and inversion
analysis. The interferometry method will allow us to generate 1D Shear velocity profiles and 3D
velocity model of the Dublin Basin within the depth of ~1 km.
The seismic surveys provided the project with five months of seismic data. For the H/V analysis, one
hour-data acquisition is sufficient to carry out the data processing. However, a 24h day/night
recording is suggested to be able to select the time windows with no local disturbances, which can
affect the data quality. Regarding the ambient noise interferometry, when no dominant noise source
is present, we require weeks of data collection to increase the signal/noise ratio of the cross-

correlations. While collecting the data, we decided to the extent the deployment duration for a
sufficient number of distant earthquakes to be used for the Receiver function method, which allows
us to investigate the subsurface at greater depths.
Issues encountered during the survey included, data recorded at station G001 showed a time shift due
to malfunctioning of the GPS antenna cable. The issue was fixed, and the data time corrected. Station
G017 and G018 stopped recording. This was due to the GPS roll-over week that affected the
digitiser/recorder unit. Apart from these minor inconveniences the overall seismic survey was a
success and provided the project with quality data that allowed us to estimate depth to basement
along with potential thickness values for our targeted formations.
Concurrent to the seismic survey a series of EM surveys were also undertaken, namely a CSAMT
survey that took place in Newcastle, Dublin. The intent of CSAMT is to provide a way of sampling the
Earth’s impedance and resistivity structure in regions of elevated electromagnetic noise, or weak
audiomagnetotellurics (AMT) signal. Instead, the CSAMT method proposes the use of a signal
generator connected to an electric or magnetic dipole, creating a transmitter (Tx). By careful
choosing of Tx location and emission, a controlled AMT signal can be emitted at signiﬁcantly greater
power than the natural signal. Provided adequate distance between Tx and receiver (Rx), the
emitted signal can be assumed and treated as a plane wave, allowing estimation of AMT impedances
comparable to natural AMT responses.
Refinement of CSAMT data processing has been completed, the CSAMT signal is of a known
frequency, particular emphasis is placed on attempts to filter and improve signal quality. Each
selected site first has the electric and magnetic field measurements from each dipole presented in
the frequency domain. Following these we present the processed magnetotelluric responses, in their
apparent resistivity and phase forms.
As can be readily seen in the data sets, the three sites chosen over the BNF fault (NCS001, NCS002,
NCS003) all feature smooth field amplitudes, and smooth apparent resistivity curves. However, all
three also show a transition from being within the far-field (and hence meaningful) of high
frequency signals to being within the near-field (and hence meaningless, as the fundamentals of the
method are not observed) of low frequencies, at approximately 900 Hz.

Figure 1: CSAMT transmitter and receiver locations in Newcastle, Dublin.

The fourth site, NCS009, shows significantly noisier fields, and a correspondingly poor response set.
As mentioned previously, part of this is attributed to a truncated time series on transmission from
the B dipole. However, the largest detriment to data quality is the industrial business park itself. In
an effort to improve the signal-to-noise ratio at this location, we re-acquired data for an extended
period at this site later in the experiment. These data were split into subsections of 30, 60, 90, and
120 minutes of data, and processed to examine what effect the additional recording time had. The
results of this test show improvement in data quality for up to 120 minutes of data; although
additional data were collected on one dipole, no further improvement could be seen on the in-field
diagnostic plot of the field amplitudes.

Figure 2: Field measurements of signal from Dipole A at NCS001, of 30 minutes length.

As the methodological aims are concerned, the results of this experiment were highly useful.
Specifically, we have learned that the transmitter needs to be further still from the receiver area in
order to lower the frequency of the far-to-near field transition, although this may raise the issue of
insufficient signal strength at the receiver locations. Additionally, noise appears to be concentrated
in the electrical channels; whilst efforts to improve the processing of data are ongoing, thus far it is
clear that longer recording periods are an efficient manner to start improvement.
A concurrent geophysical campaign was conducted in the Vallès Basin, Spain. Sites were chosen as a
result of the analysis of the pre-existing data. In total, five separate sites were deemed favourable
for geophysical surveys. They were subsequently divided into five zones.

Figure 3: Pre-existing dataset and zones considered for completing in GEOURBAN project. Green squares: MT sites, red
triangles: H/V measurements and black circles gravity points.

Zone 1. MT data recorded but not H/V
Zone 2. More data (both H/V and MT) are required to cover the basin up to the SW boundary
Zone 3. Zone to characterize the prolongation of the structures towards the Northeast
Zone 4. MT survey was performed to complete the image of the fault at a large scale and to
characterize the Montseny area.
Zone 5: Zone at the centre of the basin where a seismic array could be done to obtain the vs
velocities.

After scouting zones 1 and 2, we verified the challenge of getting good MT data, so we planned to
acquire new gravity data as a complementary information because there is a lack of geological model
and geophysical data. A total of 240 new gravity points was acquired between October 2019 and
January 2020. A passive seismic campaign was then undertaken where measurements of H/V in zones
1, 2 and 3 were acquired in May, October, and November 2019 – February 2020 and an array in zone
5, is in progress. It started in March 2020 but stopped due to COVID-19 restrictions. After this a MT
campaign in zone 3 was completed in March 2020. Finally, a location was chosen to shoot a selection
of short profiles of seismic tomography and electrical resistivity tomography (ERT) to obtain highresolution image of the Vallès fault.

Figure 4: Locations of the ERT profiles and seismic tomography and CSEM test (in green).

These combined geophysical surveys have yielded extremely useful data that was then fed into D2.2
“Report on 2D/3D Resistivity Models and 3D Velocities”. Below will be a brief summary on the results
of this report.
The data collected from both WP1 and WP2 were fed into D2.2 to develop a number of numerical
models. The first of which were resistivity models developed from captured magnetotelluric data. This
data from the Vallès Basin were used to create a 2D model of the main the geoelectrical bodies which
in turn can be interpretated to allow the identification of the fault plain along with its associated
fracture zone. High resistivity values observed also correspond to the outcropping of granitic material.
The model also indicates Miocene sediments that fill the basin, these are shown by varying resistivity
values of between 1-200Ωm (sandstone, shale, and conglomerates).
3D models where then obtained by compiling the data using 54 magnetotelluric sites and ModEM
codes.

Figure 5: A preliminary 3D resistivity model.

The next set of numerical models focused on the joint interpretation using electromagnetic data. Here
the modelling datasets were focused on the controlled-source electromagnetic method (CSEM). CSEM
plays a fundamental role in the geological characterisation of faults and reservoirs, as well as a tool
for monitoring the latter.
Several CSEM experiments have been carried out across the valles fault, where previous MT surveys
showed satisfactory results, allowing for a more controlled survey to be undertaken. A surface-tosurface CSEM profile was shot along with several tests using the metal casings within a number of
wells to calculate and analysis sensitivity and quality of measurements.
For computation of the electromagnetic data PETGEM code was implemented which has
demonstrated to be a flexible and efficient large-scale modelling tool on high-performance computing
architectures. This aided in the main goal of task 2.4 which was to design a set of 3D CSEM modelling
experiments for the chosen sites. The conductivity model along with the terrain description were
provided by the University of Barcelona. The data then underwent a series of processing steps to allow
for the eventual generation of a tetrahedral mesh for 3D CSEM modelling of the Valles Basin which
can be seen below.

Figure 6: Adapted unstructured tetrahedral mesh for 3D-CSEM modelling of the Vallès basin.

1.3 WP3 Geological Assessment
WP3 was led by iCRAG and combined the outputs of WP1 and WP2 and outlined a conceptual
geological model for geothermal resources in Dublin and Vallès. The details of the conceptual
geological model then fed into WP4. The outputs of WP3 also identify any existing knowledge gaps
and includes recommendations for future data collection surveys.
A major part of WP3 geological assessment was gaining an improved understanding of the structural
geology beneath Dublin and the targeted region. To do this a 3D structure and conceptual model was
developed. The findings of these models determined that the basic structure of the Dublin Site is
defined by 3 different types of structures and the prospective subsurface stratigraphic sequence. The
nature of the sequence has been defined from combined constraints of a borehole at the Guinness
brewery within the proposed Dublin site and two boreholes in the Newcastle area adjacent to the
Blackrock-Newcastle Fault along the southern margin of the Dublin Basin. The key elements of our
analysis suggest that below thin-bedded basinal limestone-shales which are relatively poor aquifers,
the regionally significant aquifers of cleaner Waulsortian limestones are expected to be intercepted
at depths of 1.25-1.5km.

Figure 7: Geological map of the Dublin area (Chevron Minerals/Geological Survey Ireland) highlighting the main lithologies
and faults within the study area.

A key component of the structure of the Dublin site is its location along the hinge of an anticline
which plunges obliquely towards the SW and the Blackrock-Newcastle Fault. Bed dips on the flanks
of this fold are relatively steep (ca 30°) and the fold has a wavelength of nearly 10km. This fold is
expected to provide a focus for the warmer groundwater pathways migrating from greater depths,
particularly from the basinal sequences that are southward dipping into the Blackrock-Newcastle
Fault. With a strike that is at a high angle to this folding, NNW-trending Cenozoic strike-slip faults are
another component of the subsurface structure and define a 7km wide zone extending directly
across the Dublin site. Faults within this zone are exposed within quarries to the NW, with
Huntstown Quarry providing excellent examples of vuggy strike-slip faults characterised by high flow
rates and adjacent alteration. Significantly the same quarries highlight the presence of clusters of
Cenozoic faults that are not marked on Geological Survey Maps because they are below the
resolution of 1:100,000 maps. Despite their size these faults clearly have an impact on groundwater
flow and provide arrays of clusters that even within thin bedded limestones and shales are ca 30m
apart and can be ca 20m wide, and within more massive limestones generate high density arrays of
well-connected faults and fractures. Completing the basic configuration of the subsurface of the
Dublin site is the Howth Fault, a normal fault which downthrows towards the NNW, perhaps with
hundred metre scale throws. All of these elements combine to underpin the basic conceptual
geological and geothermal model for the Dublin site, which envisages the development of pathways
for groundwater flow particularly at the intersections of normal and strike slip faults.
The importance of normal faults, Cenozoic faults and their mutual intersections is reinforced by the
association between these types of fault intersection and the localisation of warm springs. Recently
published studies suggest that this feature is common to both the St. Gorman’s and Kilbrook wells
that are characterised by water temperatures of 21.8°C and 24.9°C respectively. In these studies
fault intersections and associated karst development have provided geothermal systems that have
been attributed to relatively deep hydrothermal circulation down to depths of 1000m. However, the
existence of geothermal system adjacent to the Blackrock-Newcastle Fault in the Newcastle area and
providing water temperatures of ca 46°C at a depth of 1.5km highlights the potential for
hydrothermal circulation to reach greater depths.

Figure 8: Huntstown Quarry is transected by NNW-trending dextral strike-slip faults and pre-existing NE- and E-W trending
normal faults, that are locally reactivated in a sinistral reverse sense and are solutionally opened.

1.4 WP4 Commercialisation Strategy
WP4 was led by GEOOP and aimed to develop a practical commercialisation strategy for the
exploitation of geothermal resources in both test locations. The outputs from the work package
provide a clear route-to-market roadmap for the commercialisation of the resources. The feasibility
studies produced outline a comprehensive register of risks and appropriate mitigation for the
development of geothermal systems in both locations. These documents will be very valuable as
reference points for any newly proposed geothermal developments in the two study regions as well
as similar regions internationally. Below are some of the main extracts from D4.1. Report on drilling
recommendations, including detailed well design and costs, a risk assessment, and environmental and
legislative requirements.
Work package 4 of the Geo-Urban project aimed to map the commercial process to develop deep low
enthalpy geothermal assets in urban environments, and investigate the feasibility of the technology,
given the technical, political, and economic environment.
To do so a number of considerations need to be explored and outlined. The first of which is the route
to market. Here we need to assess the “Asset Maturation Process” for geothermal energy. This is

essentially a roadmap of the processes involved in maturing a geothermal project into an asset. A
generalised process can be seen below.

Figure 9: Asset maturation process phases.

Next a feasibility check is undertaken, this would include objectives such as
•

Identifying, evaluating, and quantifying the opportunities for the production and use of
geothermal for either power production or for district heating.

•

Establishing a requirement for power/heat demand and distribution infrastructure.

•

Investigating commercial viability.

Once this stage has been completed the project will move onto the exploration phase where the
objective is to drill one or two exploration wells, collect and assess the subsurface data they bring in.
The next three stages are development, production, and abandonment. The abandonment is the last
project phase and includes all the activities to re-establish the production site to its original state, or
the configuration agreed with landowners and regulatory bodies.
The report outlines the potential for geothermal energy to be integrated into the Spanish energy mix
and goes into great detail regarding the heat demand and distribution infrastructure within the
Valles Basin. It states that district heating is a viable option for both test sites.

Figure 10: Reservoir target located at the Vallès fault plane intersection around the 750 meters depth within the fractured
granodiorites zone.

The rest of the report outlines important aspects such as, the geological setting, reservoir flow
properties, reservoir temperature, potential drilling hazards, anticipated pore pressure and fracture
gradient, the planning of a data acquisition programme, formation top depths, well delivery model
and time estimates, scheduling, detailed well design and costs and an extensive risk assessment
section. This section outlines a number of potential risks associated with each phase of design and
production with some potential mitigation measures.
The next section details the environmental and legislative requirements associated with geothermal
exploration and production in both Spain and Ireland. This section outlines licencing processes,
referring to exploration permits, research permits and operating concessions. It also outlines the
requirements around potential EIA’s or Environmental Impact Assessments. An important process
within all development processes.
The last section of the report details the concepts and costs of a geothermal production facility. This
includes generic production plant schematics, and a list of the main facilities present within a
working geothermal plant. The report states that during the design phase, a range of input
parameters must be provided to design different equipment and identify the potential operational
risks. The main and most trustful source of subsurface information is the exploration well. Well Logs,
fluid and rock samples, flow and pressure tests are programmed to provide basic design inputs. Once
these inputs have been considered a detailed risk assessment is undertaken to identify any potential
for risks within the geothermal plant’s operational phase. An extensive list of risks is considered with
mitigation measures provided.

1.5 WP5 Outreach Activities & Policy Recommendations
WP5 was led by GEOOP covered policy recommendations and dissemination activities. WP5 also
facilitated the exchange of geothermal knowledge between the project partners through a social
media campaign and a series of “knowledge transfer workshops” throughout the course of the project.
The aim of this work package is to promote stakeholder communication and make policy
recommendations that will support the development of geothermal energy in low-enthalpy urban
regions. The main stakeholders are identified as the GEO-URBAN consortium members, local and
national government, the general public, educational establishments and environmental
organisations.
This report aimed to narrow its focus from the global scene down to the local actions to provide
specific guidance and recommendation in relation to licensing for deep geothermal energy by
outlining the responsibilities of both the operator and stakeholders. This task drew upon the
activities of WPs 1 – 4 in Dublin and Vallès, providing best practice and policy recommendations to
the local, regional and national government.
To do so, the report first focuses on global policies outlined by the UN and the “Goal 7 Statement”
which is the “Access to affordable, reliable, sustainable and modern energy for all”. The report also
outlines the Global Geothermal Alliance’s GAA Action Plan, 2016. The scale is then narrowed to a PanEuropean setting, focusing on policies such as, European Green Deal, EU climate and Energy
Framework and Environmental Legislation.

Figure 11: Project costs and risk level through geothermal project stages.

Next is a comprehensive break down of legislation and regulation of both Ireland and Spain, and then
a further break down to a regional scale. There are a number of policy recommendations made by
GEOOP on the back of the data they have complied. These are coupled with potential financial
incentives to tackle the initial high cost of geothermal development on various scales.
GEOOP conclude that the geothermal development barriers faced in Dublin and Vallès are also
observed in different countries in Europe and other parts of the world in the early development
stages of geothermal technology.
In Spain, geothermal resource exploration and use are covered in the existing legislation as well as
district heating networks, although these are in an early development phase. The efforts, therefore,
should be focused on stimulating exploration areas and attracting investments in the industry.
Ireland, however, is a step behind Spain, as a legislative framework is not in place, covering the
energy exploitation and supply. The national government is working to change the situation, and in
the coming years, the regulations should be implemented.
As described in this report, creating a geothermal energy market for district heating purposes is
achieved through a series of actions performed mainly by public agents once the energy source is
defined as a strategic investment within the urban energy planning of each region.
The role of the private institutions and NGO's is also relevant in the process. They should promote
the technology capabilities, develop efficient systems, push for legislation and funding options, and
increase the general population's awareness.
The geothermal heating market development is connected to a district heating network presence. In
that way, governments should elaborate policies and invest in the development of this infrastructure
sector.
As a low carbon technology, the geothermal feasibility should be evaluated not only through its
current financial costs, but through its potential to enable the sustainable achievement of carbon
emission commitments.

Project Impact:

The impact that GEO-URBAN has on the future development of the geothermal industry both
domestically and internationally is multifaceted. In terms of continued technical developments, the
project highlighted the potential for the utilisation of novel geophysical methodologies within
condensed urban environments and the best practices to obtain high quality data. This development
is of paramount importance for a myriad of reasons. Urban environments present the greatest
potential for end users of geothermal energy yet also poses the greatest challenges for exploration.
The aforementioned challenges were assessed and overcome throughout the lifecycle of the GEOURBAN project. Some of these challenges were technical in nature while others were logistical. To
carry out necessary geothermal exploration in an urban environment requires a great deal of
foresight to identify potential problems before they occur. Many of these potential issues were
averted with the implantation of novel, passive geophysical methodologies. Not only did these
methods prove to be a highly cost-effective approach to geothermal exploration, the non-evasive
methods implemented ensured that there was little to no disruption to ebb and flow of city life.
Taking this approach, future exploration within an urban environment can be conducted with the
same minimal impact while obtaining high quality data.
The project has proven from both test sites that geothermal energy is a viable energy alternative to
not only carbon heavily fossil fuels but also to other seasonal renewable sources (wind and solar).
The practices taken from GEO-URBAN have the potential to be applied in nearly any geological
setting across the globe in a cost-effective manner. Dublin County Council (DCC) are currently
reviewing the data obtained from the project and investigating how it can be applied to aid with the
development of a district heating system across the city of Dublin.
Much of what was gleaned during the project with regards to policy and regulatory framework has
aided Ireland’s ongoing geothermal policy development via consultation through Gavin & Doherty
Geosolutions. These insights will assist policy makers with delivering a robust and all-encompassing
geothermal framework for Ireland along with identifying potential financial incentives to encourage
the growth of geothermal development.
With a duration of approximately three years, the consortium members developed close ties which
helped to facilitate a transfer of knowledge between all members. As these ties continue to develop,
consortium members will collaborate on future projects. The new skills and techniques learned by
each member will undoubtedly be highly beneficial for the development of geothermal projects
going forward.
Another positive impact of GEO-URBAN, has been how the project has aided in the development of
SMEs such as GDG and GEOOP. Through GEO-URBAN GDG have more than doubled the capacity of
their geothermal team binging in an additional three team members. The experience and exposure
gained throughout the project has helped GDG win a number of geothermal projects, which will
allow for continued growth within the geothermal team.

Collaboration and coordination within the Consortium
The GEO-URBAN consortium consisted of 10 separate entities from 3 different countries. Effective
management structures were imperative for its success, especially throughout the early
development stages of the project. The implementation of frequent team calls and meet ups proved
invaluable through the duration of the project. Collaboration between individual consortium
members was not an added benefit, but instead a necessity due to the nature of the work packages
set out. The outputs from one work package were essential for the development of the next and
thus each member had to supply input not only into their designated work package but into all of
them thus making clear and effective communication a key aspect of GEO-URBAN. Having a strong
coordination structure in place meant that deliverables were delivered on time to allow for
proceeding of the next.
Much of what was achieved throughout the project could not have been done without European
trans-national collaboration. The knowledge gained from implementing the same geophysical
techniques across a wide range of variable geological conditions would not have obtained if the
project took place within a single country and single geological setting. The same is true of the
proposed policy and regulatory framework, this knowledge had to come from an external source and
would not have held the same credibility and authenticity if it came from a country without this
legislation already in place.

Dissemination activities:
Publications:
•

•

•

•

•

•

Project presentation by James McAteer at the Geological Survey of Irelands
workshop “Deep Geothermal Energy in Ireland - Past, Present and Future”
September 18, Dublin, Ireland.
Project poster presented at Geoscience Ireland Conference, November 2018, Dublin,
Ireland.
Sarah Blake, James McAteer, Julie Clarke, and the GEO-URBAN consortium. “GEOURBAN: finding deep geothermal heat in challenging urban environments.”
Project poster presented at Geoscience Ireland Conference, November 2018, Dublin,
Ireland.
Maggio, G., Kiyan, D., Queralt, P., Blake, S. and Bean, C. - GEO-URBAN: Exploring the
Geothermal Potential of Dublin City using Electromagnetic and Passive Seismic
Methods.
Project poster presented at the Irish Geological Research Meeting, February 2018,
Dublin, Ireland.
Sarah Blake, James McAteer, Julie Clarke, and the GEO-URBAN consortium. “GEOURBAN: finding deep geothermal heat in challenging urban environments”
Project Presented by James McAteer at the Dublin City Council CPD event, March
2019, Dublin, Ireland.
“GEO-URBAN Identification and Assessment of Deep GEOthermal Heat Resources in
Challenging URBAN Environments, a Project Overview.”
Project presented by James McAteer at the University College Dublin, Sustainable
Development Seminar, April 2019, Dublin, Ireland.

•
•

•

•

•

•

•
•

•

•

•

“Geothermal Energy in Ireland & The Geo-Urban Project”
Representative attendance and infographic crculation at the European Geothermal
Congress, June 2019, The Hague, The Netherlands.
Project poster presented at the Workshop on Passive Imaging & Monitoring in Wave
Physics: From Seismology to Ultrasound, September 2019, Cargese, Corsica, France.
Giuseppe Maggio and Christopher J Bean. “GEO-URBAN: Preliminary Application of
Cross-correlation and H\V methods in Dublin City.”
Project poster presented at Geoscience Ireland Conference, November 2019, Dublin.
James McAteer, Paul Stafford, and the GEO-URBAN consortium. “GEO-URBAN:
finding deep geothermal heat in challenging urban environments”
Poster presented at the iCRAG Tac meeting, October 2019, Dublin, Ireland.
Giuseppe Maggio, Chris bean. “Preliminary Application of ambient correlation in
Dublin City.” good
Poster presentation at the Geological Survey Ireland Geoscience Meeting 2019, 5th
November, Dublin, Ireland
Maggio, G. D. Kiyan, R. Delhaye, C. Hogg and C. Bean, 2019. GEO-URBAN:
preliminary application of passive seismic and electromagnetic methods in the
Dublin city.
Project poster presented at the AGU2019 conference, December 2019, San
Francisco, USA.
Giuseppe Maggio and Christopher J Bean. “Application of Ambient Noise CrossCorrelation and H/V Spectral Ratio in the Dublin City (Ireland)”.
Two successful paper submissions to the" 10th Spanish-Portuguese Assembly of
Geodesy and Geophysics 2020" (Postoned).
- El sistema geothermal de la cuenca del Vallès (Barcelona)
MITJANAS, Gemma , LEDO, Juanjo , QUERALT, Pilar , MARCUELLO, Alex , ALIAS,
Gemma , RIVERO,Lluis.
- CSEM survey in the Vallès Basin: experiment setup and numerical simulations
by QUERALT, Pilar , CASTILLO-REYES, Octavio , LEDO Juanjo , MARCUELLO, Alex ,
MITJANAS, Gemma , de la PUENTE, Josep.
Seminar on 5th March by Giuseppe Maggio titled : "Ambient noise imaging of Tara
Mines and Dublin city" in the University of BArcelona
Three successful paper submission to the World Geothermal Congress 2020
(Postoned).
- https://pangea.stanford.edu/ERE/db/WGC/Abstract.php?PaperID=4986
- https://pangea.stanford.edu/ERE/db/WGC/Abstract.php?PaperID=5645
- https://pangea.stanford.edu/ERE/db/WGC/Abstract.php?PaperID=6400
Geo-Urban: Included as an action plan for Dublin City Council.
PDF:https://www.dublincity.ie/sites/default/files/content/WaterWasteEnvironment
/Waste/Documents/2019%20DCC%20Climate%20Change%20Action%20Plan.pdf
GEOPLAT colabora en el proyecto europeo GEO-URBAN (link) (25/05/2019)
Source: GEOPLAT Blog
Geoplat contribuye a fomentar la competitividad de la energía geotérmica (link)
(04/02/2020)
Source: Interempresas (Online newspaper)

•

Presentation to the Geological Survey of Ireland – Geothermal Workshop 2021 “The

•

GEO-URBAN Project – Identification and Assessment of Deep GEOthermal Heat
Resources in Challenging URBAN Environments”
Presentation to the Geological Survey of Ireland – Online Geothermal Event – GEOURBAN: Identification and Assessment of Deep GEOthermal Heat Resources in
Challenging URBAN Environments.

