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ENOS

29 Partners (parties and third parties) in 17 countries:

* 

* Member of CO2 GeoNet

Duration: September 2016 – October 2020

11.02.2021 2

Europe: CO2GeoNet Italy: NHAZCA, OGS*, Sapienza University of Rome*, Sotacarbo

Austria: GBA* Norway: IRIS*

Belgium: GSB-RBINS* Romania: GeoEcoMar*

Croatia: UNIZG-RGNF* Slovakia: SGUDS

Czech Republic: Czech Geological Survey* Slovenia: GEOINZ*

Denmark: GEUS* Spain: CIEMAT, CIUDEN*,  IGME*

Estonia: TTUGI* The Netherlands: TNO*

France: BRGM* (Coordinator), Flodim, Geogreen, IDIL Turkey: METU-PAL*

Germany: BGR*
UK: BGS*, Heriot Watt University*, Silixa, University of 

Nottingham



Enabling CO2 storage onshore in Europe
By developing and field testing key technologies adapted to onshore applications;

Demonstrating through practical experience that injection operations can be run safely and 
efficiently onshore, which is key for optimising operations;

Ensuring that estimated matched storage capacities are sufficiently reliable and also affordable to 
verify, which is needed to enable investment in projects;

Demonstrating our capacity to understand, detect and manage potential leakage risks, which is key to 
demonstrate storage is environmentally sound and safe for human health;

Integrating CO2 storage into the local economic activities so that the benefits are also reflected at the 
local scale, which is vital to enable the deployment of CCS;

By engaging the local population in the storage research and projects, without which project development is
impossible;

By Creating a favourable environment for onshore storage across Europe:

support knowledge sharing to maximise the benefits of site demonstrations,

support preparation of new pilot projects,

promote CCS through training and education.
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ENOS test sites

Spain - Hontomin: 

CO2 injection pilot 

Deep saline aquifer 

Carbonates (1500 m)

Italy - Sotacarbo Fault Lab

(SFL): injection site through a 

fault

Volcanic rocks, clays and 

limestones (250 m) 

UK - GeoEnergy Test 

Bed (GTB): 
injection in a shallow

aquifer overlain by caprock

Sandstone (250 m)

NL - Q16 Maas: CO2 buffering 

and re-production for 

greenhouse horticulture

Depleted HC field

Sandstone (2800 m)

Czech Rep - LBR-1: 

EOR + CO2 storage

Abandoned oil field

Sandstone (1100 m)



Embed Storage in local economy: Buffer storage

Development of the buffer concept based on Q16Maas case 

study:

 Reservoir modelling: injection and back-production

 Back produced gas stream composition assessed

 Surface installation for gas stream treatment

 Monitoring system for an integrated CO2 buffer and 

permanent CO2 storage project

 Regulation implications assessed

Concept deemed as potentially economically viable by 

industry stakeholders
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Embed Storage in local economy: EOR and CO2 storage

Concept development based on LBR-1 case study

 Reservoir model demonstrating the possibility for carbon 
neutrality (LBr-1)

 Modelling basis for future optimized CO2-EOR pilot with CO2

storage 

 Assessment of transboundary effects at LBr-1 and 
regulatory solutions (report here)

 Approaches to regulating CO2 with EHR in selected Member 
States (report here)

 Regional roadmap in the Vienna Basin for upscaling 
identified synergies of CO2 storage with CO2 EOR (report 
here);
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http://www.enos-project.eu/highlights/publication/d46/
http://www.enos-project.eu/highlights/publication/d47/
http://www.enos-project.eu/highlights/publication/d67/


Lowering costs and uncertainties for site characterisation

Uncertainty quantification for capacity estimate to make 
capacity estimates more transparent to stakeholders. 
(report here) 

Model to assess uncertainties, propagate uncertainty 

Tested on case studies

Smart characterisation tool to help de-risk early site 
characterisation (report here)

Tool developed 

Tested on case study 

Low-cost rig concept, adapted to CO2 storage needs
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http://www.enos-project.eu/highlights/publication/deliverable-d22/
http://www.enos-project.eu/highlights/publication/deliverable-d24/


Understand, detect and manage potential leakage risks
Preparing the sites for release of CO2 in the shallow environment:

 Site characterisation (geological model, fault characterisation etc.)

 Drillings of injection and observation wells

 Baseline acquisition

A wide range of monitoring tools for shallow environment progressed

 Tools to effectively locate CO2 leakage in the field advanced and 
demonstrated at natural seepage sites

 Groundwater probes and soil gas sensors further improved for more 
effective detection and quantification of CO2

 deployed and currently collecting pre-injection baseline data on soil 
gas and ground water

Assessment of leakage risk presented by old boreholes at onshore site 
(report here)

➢GTB : Shallow CO2 injection in April. 

➢SFL : Site development interrupted by COVID and will resume in 2021.
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http://www.enos-project.eu/highlights/publication/deliverable-d-32/


Development of CO2 storage projects in collaboration with  
local communities
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Local communities have a key role to play in the 

implementation of CO2 storage

ENOS has adopted an interactive approach to understand

their concerns and the potential benefits of the technology at

local level

4 ENOS country teams (IT, UK, NL, ES) have worked together

to develop a participatory research framework which would

allow full expression of the citizens perspective

2 teams (UK, NL) performed extensive long term interaction 

with a group of citizens, collecting precious data on:

- Ways to develop a collaborative relationship with the 

citizens

- Societal requirements to be taken into account for CO2 

storage implementation



Available materials from the collaboration work with the 
citizens
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D5.1 “ENOS: Participating in CO2 geological storage research” Illustrated 

materials suited for the presentation of CO2 storage to the larger public, 

with geologically correct images and detailed description of the technology 

D5.4 report on “CO2 Best Practice Indications from Rotterdam area 

community. Lessons Learned from a long term collaboration process with a 

group of Dutch citizens: towards societally embedded CO2 geological 

storage projects” 

D5.5 report on “CO2 Storage Best Practice indications from the GeoEnergy

Test Bed Site Community. Questioning CCS: Developing Best Practice 

Public Engagement Guidelines”

http://www.enos-project.eu/highlights/publication/participating-in-co2-geological-storage-research/
http://www.enos-project.eu/highlights/publication/collaboration-with-citizens-in-the-netherlands/
http://www.enos-project.eu/highlights/publication/collaboration-with-citizens-in-uk/
http://www.enos-project.eu/highlights/publication/collaboration-with-citizens-in-uk/


Paving the way for future projects

 Identification of potential storage project opportunities 

across Europe (report here);

 Recommandations from the regional roadmap in the 

Vienna Basin for upscaling identified synergies of CO2

storage with CO2 EOR (report here);

 Enhancing knowledge transfer and linking research 

teams worldwide (Twinning, shallow migration network, 

Webinars available online);

 Training and educating scientists and engineers to 

face the challenges of CCS through the spring schools, 

and the launch of the international master course.

11.02.2021 11

http://www.enos-project.eu/highlights/publication/d68/
http://www.enos-project.eu/highlights/publication/d67/
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