
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-8581-8 

4th EAGE Global Energy 
Transition Conference & 
Exhibition (GET 2023) 

Paris, France 
14 – 17 November 2023 

 

 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2023) by the European Association of Geoscientists & Engineers (EAGE) 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2024) 

  

For permission requests, please contact by the European Association of Geoscientists & Engineers (EAGE) 

at the address below. 

  

European Association of Geoscientists & Engineers (EAGE) 

PO Box 59 

3990 DB Houten 

The Netherlands 

 

Phone:  +31 88 995 5055 

Fax:  +31 30 634 3524 

 

eage@eage.org 

 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

Interpretation of the Shallow Hazards Using Seismic Attributes in an Agile Methodology ................................. 1 

M.A. Trenado Bustos, J.M. González Muñoz, M. García Gómez, R. Mesquita Soares 

CCS Monitoring - How to Screen for Gravity Monitoring Applicability the Easy Way ...................................... 6 

N. Grobys, T. Roth, S. Petersen, M. Krieger 

Long-Term Monitoring of Relict Wells:  

The Development of a Real-Time Acoustic-Chemical Lander for Project Greensand ....................................... 10 

B. Roche, A. Schaap, A. Morris, J. Bull, P. White, A. Eikeland, M. Frederiksen 

Workflow for Characterization of the Nini West Storage Site Seal, Danish North Sea ...................................... 15 

N. Schovsbo, R. Weibel, N. Springer, A. Fogden, E. Sheldon, H.I. Petersen 

Empowering Europe’s Energy Transition: Vital Role of a Geological Service for Europe in Science-

Based Policy Support ......................................................................................................................................... 20 

F. Pizzocolo, P. Wall, I. De Séjournet, M. Cabidoche, J. Hollis 

Selection Criteria for Underground Hydrogen Storage ...................................................................................... 24 

Y. Le Gallo 

Time-Lapse Seismic Inversion for Quantitative Matrix and Fluid Estimation in Sleipner Field ....................... 29 

R. Baillet, E. Hasanova, N. Desgoutte 

Hydrogen Storage Potential of U.S. Salt Domes in Texas, Louisiana, and Mississippi ..................................... 33 

L.M. Ruiz Maraggi, L. Moscardelli 

Seismic Characterization of the Smeaheia Fault Block in the Context of CO2 Sequestration - 

Continued ........................................................................................................................................................... 38 

S. Philit, J. Chin 

Capabilities of Fiber Optics Deployed at Seabed for Microseismic Monitoring: Northern Lights 

Case Study .......................................................................................................................................................... 43 

V. Bremaud, E. Rebel, L. Lemaistre, J. Vernier 

Characterizing Geothermal and Lithium Resources in the Upper Rhine Graben (France) with 

Active Electromagnetic Methods ....................................................................................................................... 48 

M. Darnet, D. Soubeyrand, P. Roche, J. Vidal, F. Bretaudeau, F. Beauois, B. François 

Prospectivity Workflow for Hydrogen Storage in Bedded Salt Formations: A Case Study from the 

Permian Basin ..................................................................................................................................................... 52 

N. Schuba, L. Moscardelli, A. Martinez-Doñate, J. Schuba 

Evaluating the Long-Term Evolution of Induced Seismicity Sequences with Implications for 

Induced Seismicity Hazard Assessment ............................................................................................................. 57 

J. Verdon, B. Pullen, G. Rodríguez-Pradilla 

Ultra-High Resolution Seismic Processing and Imaging for Offshore Wind Farm Application ........................ 62 

Y. Li, S. Pellerin, T. Rebert, D. Carotti, V. Souvannavong 

The Role of Compartmentalisation in Carbon Storage Site Selection in the Southern North Sea ...................... 67 

E. Mears, J. Underhill, I. De Jonge-Anderson, F. Doster 



Unlocking Offshore Wastewater's Potential: Lithium Extraction and Environmental Solutions ........................ 72 

N. Bonciani, M. Kurbasov, K. Feilberg 

Near-Surface Effect on Geological CO2 Storage Site Characterization in Denmark ......................................... 77 

K. Kucinskaite, M. Papadopoulou, S. Zappalà, A. Malehmir, M. Westgate, U. Gregersen, T. 

Funck 

Assessing Offshore Prospects for CO2 Storage in Portugal: From Pilot-Scale to Commercial Site .................. 82 

P. Pereira, M.H. Caeiro, J. Carneiro, C. Ribeiro, J. Casacão, B. Pina, C. Revaux, R. Findlay, 

A. Plougoule, C. Msika 

Repurposing an Abandoned North Sea Reservoir for CO2 Injection - A Sim2Seis Case Study ........................ 87 

S.Y. Toh, C. MacBeth 

Making the Most of Existing Data: Challenges and Opportunities for Geothermal Brine Resource 

Exploration ......................................................................................................................................................... 92 

E. Drumm, R. Bolton, M. Peter-Borie 

CO2 Storage Suitability Assessment Through Integrated Dynamic Modelling: South Morecambe 

Field .................................................................................................................................................................... 97 

T. Calder, C. Ward, T. Pujol, P.F. Delbosco, M.A. Giddins 

The EAGE Coaching Program: Advancing Geoscientists’ Careers .................................................................. 102 

L. Levato, G. Michaud, E. Bloem 

A Fracture Characterization Case Study from an Enhanced Geothermal System ............................................ 107 

S. Das, A. Wray, D. Hamilton, H. Manchanda, E. Borchardt, S. Bhadra, N. Bize Forest 

Structural Modeling Challenges for CO2 Geological Sequestration Simulations ............................................. 112 

A. Mazuyer 

Discrimination of Deep Water Sediments Using Machine Learning Techniques for CO2 Storage 

Characterization ................................................................................................................................................. 117 

B. Benjumea, H. Bedle, E. Llave, F.J. Hernández-Molina, Z.L. Ng, D. Lubo-Robles, T. 

Feyzullayev 

Subsurface Energy Transition Projects in Nova Scotia: Government-University-Industry 

Collaborations and EAGE Student Competitions ............................................................................................. 122 

F. Richards, H. Cen, G. Wach, A. MacDonald, F. Keppie, N. MacAdam, T. Kelly, C. Sangster, 

K. Doane, K. Kendell, M. Deptuck, R. Dmytriw, M. Dusseault, C. Skinner, T. Finkbeiner, A. 

Kamp, K. Labat, R. Clark, G. Bernasconi, P. Trinh, A. Hardwick, C. Guerra, C. Steiner-

Luckabauer, P. Lys 

Energy Storage in Salt Caverns: The Role of InSAR Monitoring .................................................................... 127 

R. Montalti, G. Fibbi, M. Del Soldato, M. Melenchon, S. Cespa, R. Fanti 

The HOCLOOP Project: Tools to Model Heat Extraction from Horizontal Closed Wells ............................... 132 

V. Leontidis, E.H. Acevedo, V. Harcouët-Menou, M. Wangen 

Evaluation of Closed Loops for Low and High Temperature Geothermal Fields ............................................. 137 

V. Leontidis, Z.H. Jahel, C. Souque 

Report and Lessons Learnt from the Two-Phase CO2 and Water Injections in a Single Geothermal 

Well .................................................................................................................................................................. 142 

V. Leontidis, M. Gainville, G.S. Kaldal, O.S. Einarsson, E. Themiot 



Velocity Model Building and Seismic Imaging of the Gassum Structure for Potential CO2 Storage 

in Denmark. ...................................................................................................................................................... 147 

E. Konstantinidis, K. Kucinskaite, A. Malehmir, M. Westgate, U. Gregersen, M. Keiding 

Towards a Multi-Physics Multi-Scale Approach of Deep Geothermal Exploration ......................................... 152 

M. Darnet, S. Vedrine, F. Bretaudeau, S. Marc, L. Capar, J. PWAVODI, G. Marquis, A. 

Montegud, J. Formento, V. Maurer, C. Glass, E. Delmais, A. Genter 

Single Well Closed Loop Geothermal Well Concept ........................................................................................ 157 

K.G. Maver, O. Vestavik, C. Hanna 

Stochastic Windfarm Soil Property Estimation Via Deep CNNs...................................................................... 162 

H. Di, A. Abubakar 

Potential CO2 Storage in Carbonate Miocene of South Sumatera Basin, Indonesia: Case Study 

Ramba Field ..................................................................................................................................................... 167 

D. Siregar, M. Yordan, I. Efriza, A. Taufik, G. Giyatno, S. Parsaulian, N. Purwatiningsih, D. 

Djudjuwanto 

An Integrated Approach to Reducing Risk and Uncertainty in the Early Stages of Native Hydrogen 

Exploration ....................................................................................................................................................... 172 

J. Findlay, C. Olivares, R. Kelly, A. Ismail 

Harnessing Data Analytics and Machine Learning to Forecast Greenhouse Gas Emissions ............................ 177 

R. Narang, A.M. Khan, R. Goyal, S. Gangopadhyay 

Challenges of Steady-State CO2 Injection Network Optimization Studies ...................................................... 182 

E. Hoffmann, M. Amro, A. Mulkamanov, O. Burachok 

Large-N Seismic Node Networks for Monitoring Seismicity and Crustal Stress-State at Geothermal 

Systems ............................................................................................................................................................. 187 

T. Hudson, T. Ketttlety, J. Kendall, S. Shams, T. O'Toole, N. Tranter, J. Holmgren, S. Lapins, 

E. MacDonald, M. Pinto Ward, R. Colquhoun, C. Judd, A. Jupe 

Envisioning the Development of the Hydrogen Economy and CCUS in the Permian Basin, West 

Texas, USA ....................................................................................................................................................... 192 

L.T. Ko, L. Moscardelli, N. Lin, E. Radjef, M. Shuster, M. Ugurhan 

Deep Learning to Enforce Repeatability of Time-Lapse Seismic Measurements. ........................................... 197 

S. Phan, W. Hu, A. Abubakar 

Accelerating Path to Net Zero: Forecasting Carbon Emissions in an Unconventional Field in North 

America ............................................................................................................................................................ 202 

C. Calad, O. Angulo, P. Sarma, J. Rafiee, H. Solano 

Use of Hybrid Mesh for Flow Simulations: Application on a North Sea CO2 Storage Study ......................... 207 

M. Raguenel, W. Li, C. Borgese, A. Mazuyer, G. Darche 

Assessing Sharp Interface Vertical Equilibrium Simulation Against Formation Heterogeneity: 

Applications to Geological CO2 Sequestration in Aquifers ............................................................................. 212 

H. Alamara, C. Blondeau, I. Bogdanov 

Hysteresis Modelling of Sharp Interface Vertically-Averaged Relative Permeability and Pseudo-

Capillary Pressure for Accurate Vertical Equilibrium Simulation .................................................................... 218 

H. Alamara, C. Blondeau, I. Bogdanov 



CO2-Water Fractional Flow Problems Arising from Sharp Interface Vertically-Averaged Relative 

Permeabilities of Heterogeneous Media ........................................................................................................... 224 

H. Alamara, C. Blondeau, I. Bogdanov 

CO2-ECBM Producibility in Bituminous Coals: A Parametric Assessment of Influencing Factors ................ 230 

P. Naveen, Y. Gyanchandani 

Hydrogen from Depleted/Depleting Hydrocarbon Reservoirs: Is it Feasible? ................................................. 235 

H. Alkan, J. Fabian Bauer, O. Burachok, P. Kowollik, M. Olbricht, M. Amro 

A VTK-Based Workflow for Carbon Storage Modeling and Risk Evaluation ................................................. 240 

A.R. Khaz'ali, H.M. Nick 

Carbon Storage Prospect Assessment – Efficiency, Capacity and Containment Risk ...................................... 245 

M. Neumaier, B. Kurtenbach, I. Bryant, E. Gebhardt 

Regional Climate Effects on Optimum Configuration and Thermal Performance Parameters of 

BTES ................................................................................................................................................................ 250 

E. Ekmekci, Z.F. Ozturk, A. Sisman 

Risking Methodology in Assessing Saline Aquifers for Carbon Capture and Storage in Malay and 

Penyu Basin ...................................................................................................................................................... 255 

O. Swee Keong, M.J. B Zulhaimi, P.K. Tiwari, D.P. Das, S.A. M Nor, M.S. M Saleh, C.R. Che 

Kob, M.A. Fazil, S.N. Farhan, H. Abd Hakim 

Unlocking Environmental Solutions: Case Study of Acid Gas Storage in a Partially Depleted 

Hydrocarbon Reservoir .................................................................................................................................... 260 

M. Alvis, F. Games, M. Cervelli, N. Rangel Jurado 

Conceptual CO2 Plume Behavior Assessment in Heterogeneous Carbonates Based on Geological 

and Physical First Principles............................................................................................................................. 265 

B. Dewever, O. Tucker 

Focused Seismic Monitoring in the Greensand CCUS Project ........................................................................ 270 

T. Roth, J.L. Mari, L. Ollivier, H. Al Khatib, A. Szabados, J. Grobys, N. Ahmad 

Passive Nodal Seismology in Copper Exploration: A Study of Kansanshi, One of Africa’s Largest 

copper-Producing Mines ................................................................................................................................... 275 

T. Mackay-Champion, N. Harmon, S. Mutelekesha, M. Chanda, T. Hudson, N. Tellier, C. 

Wijns, J. Kendall, M.C. Daly 

Segment-Based Risk Mapping for Lithium Brine Prospectivity ...................................................................... 280 

K. Beynon, M. Norman, C. Lambert, J. Ferguson, E. Bunker 

Improved 4D Seismic Quality and CCS Monitoring by Broadband Processing on Snøhvit Field ................... 285 

M. Wilk-Lopes, B. Osdal, M. Haverl, D. Fischer, C. Trede, H. Abd El Malak, H. Neffati Rouai 

Geological and Geochemical Characterization of Salt-Bearing Sequences for Hydrogen Storage in 

the Delaware Basin (West Texas) ..................................................................................................................... 290 

A. Martinez-Donate, L. Moscardelli, L. Ko, L. Melani, N. Schuba, S. Bhattacharya, L. Ruiz 

Maraggi 

Numerical Modeling of Bio-Reactive Transport During Underground Hydrogen Storage – a 

Benchmark Study ............................................................................................................................................. 295 

N. Khoshnevis, S. Hogeweg, C. Goncalves Machado, B. Hagemann 



An Introduction to Cost Effective Geophysical CCS Monitoring Using Fiber Optic Cable Deployed 

at the Surface .................................................................................................................................................... 300 

R. Bachrach, M. Branston, S. Harrington, M. Chapelle, R. Campbell, J. Butt 

Assessing Geothermal Energy Production Potential: Screening Cambrian Geothermal Complexes 

in Lithuania....................................................................................................................................................... 304 

P. Makauskas, I. Kaminskaite-Baranauskiene, S. Malik, M. Pal 

Subsurface Fluid Monitoring by Multi-Purposing Microseismic Sensor Arrays .............................................. 309 

P. Gouédard, T. Kremer, J. Ars, Z. Renat, T. Gaubert, C. Voisin, O. Engels, J. Embry, J. Ferran 

Cold CO2 Injection in Depleted Gas Fields: Coupling of Wellbore and Reservoir .......................................... 314 

A.T. Van Nimwegen, E. Peters, N. Khoshnevis Gargar, S. Hurter 

The Importance of an Integrated Workflow for a CCS Site Evaluation: A UK SNS Case Study ..................... 319 

C. Reiser, N. Lee 

Design of an Enhanced Geothermal System in a Naturally Fractured Formation Using an Integrated 

Well-Reservoir Model ...................................................................................................................................... 323 

H. Martin Rodriguez, A. Blanco Pericana, C. Moore, A. Rider 

Multiphysics Monitoring of CO2 Storage ........................................................................................................ 328 

B. Dupuy, A. Romdhane, B. Emmel, P. Eliasson, P. Bergmo 

Quantifying the Predicted Seismic and EM Response of CO2 Injection into a Depleted Gas 

Reservoir .......................................................................................................................................................... 332 

S. Harrington, M. Pezzoli, M. Paydayesh, C. Ward, D. Danchenko, A. Fletcher, M. Ackers 

Legacy Wells Screening and Monitoring for Large-Scale Storage ................................................................... 337 

B. Dupuy, S. Zonetti, B. Emmel 

A Predictive DeepONet Model of CO2 Plume Propagation in Geological Formations Based on 

Sparse Well Data .............................................................................................................................................. 342 

C.A.S. Ferreira, M. Pianos, S. Hosseinzadehsadati, J. Tian, T. Kadeethum, H.M. Nick 

De-Risking Subsurface Operations of Large Scale Underground Hydrogen Storage Projects in 

Porous Reservoirs ............................................................................................................................................. 347 

J. Ter Heege, V. Soustelle, A. Corina, V. Zikovic, A. Moghadam, R. Groenenberg 

Enhanced Imaging and Pore Pressure Prediction for Carbon Storage Using FWI in Shallow-Water 

Gulf of Mexico ................................................................................................................................................. 352 

R. Kumar, S. Ding, M. Wang, S. Mothi, D. Carruthers, P. Fonseca 

Assessment of CO2 Storage Potential in Tertiary Rocks, Thailand .................................................................. 357 

P. Wongpornchai, M. Kruachanta, K. Boonsorn, B. Pangpajorn, P. Chawchon, S. Maneethien, 

S.S. Gourlay 

Large-Scale Modelling of Microbial Activities Underground .......................................................................... 362 

A. Mahmoodi, H. Nick 

Natural Hydrogen System: Some Facts and Biases .......................................................................................... 367 

F. Schneider 

Petroleum Reservoir Engineering in the Service of Geothermal Assessments ................................................. 372 

H. Alkan, D. Baganz, M. Amro 



Do Look Down! Sourcing Critical Material Lithium and Renewable Energy with Minimal 

Environmental Impact in Europe ...................................................................................................................... 377 

J. Mouchot, N. Pralle, B. Girard, S. Brand 

CO2 Volume estimation_How to Deal with CCS Subsurface Compartmentalization in the 

Visualization Phase ........................................................................................................................................... 382 

M. Garcia Gomez, J.M. Gonzalez Muñoz, M.A. Trenado Bustos, R. Mesquita 

Natural Hydrogen Prospect Assessment – Similarities and Differences with Oil and Gas Workflows ............ 387 

M. Neumaier, B. Kurtenbach, E. Gebhardt, I. Bryant 

Induced Polarization as a Tool for the Study of High Clay Content Geothermal Systems ............................... 392 

L. Piolat 

Thin Stacked Layers of CO2: Implications for Seismic Monitoring ................................................................ 396 

I. Bukar, R. Bell, A. Muggeridge, S. Krevor 

Sensitivity Analysis in the Design of a Geothermal Doublet Using a Coupled Well-Reservoir Model ........... 401 

M. Mujica Chacin, A. Blanco Pericana, H. Martin Rodríguez, J. Alvarez García, J.L. Huedo 

Cuesta 

Mechanical and Geochemical Seal Integrity During and Post Geological Storage of CO2 ............................. 406 

T. Ait-Ettajer, E. Ibañez Martinez, A. Vayssaire, N. Rodriguez Morillas, H. Martin Rodriguez, 

M. Martin Carrillo, S. Mora 

High-Resolution Satellite Observations for Offshore Wind Resource Assessment ........................................... 411 

M. Cathelain, R. Husson, M. Fragoso 

Unlocking Advanced Imaging for CCS Using Cost Effective Acquisition Solutions ...................................... 416 

S. David, M.A.H. Zuberi, E. Cho, S. Baldock, S. Stokes, G. Stock 

Designing Convolutional Neural Networks to Make Successful Predictions of Windfarm 

Geotechnical Parameters Using Field Geophysical Data ................................................................................. 422 

S. Atkins, V. Vandeweijer, S. Carpentier, B. Boullenger 

Optimization of the Thermal Performance of a CO2 Geothermal Thermosyphon ........................................... 427 

M. Badache 

Heterogeneity of Geological Models and Reservoir Properties in the Context of Basin Floor - 

Basement Interaction ........................................................................................................................................ 432 

P. Cosme 

Developing a Practical Workflow for Assessing the Risk of Fault Leakage in Subsurface Gas 

Storage Operations ........................................................................................................................................... 436 

S.B. Achuo Dze, R. Mesquita, N. Harpers, F. Doster, A. Busch 

Machine Learning-Based Synthetic CPT Prediction in Offshore Windfarms with Sparse Data ...................... 440 

D. Qu 

Assessing the Performance of Concepts Hybridizing Geothermal Energy and Carbon Capture and 

Storage .............................................................................................................................................................. 445 

T. Le Guenan, A. Loschetter, C. Kervevan, R. Stead, C. Dezayes, N. Clarke 

Permeability Enhancement During Artificial Fracturing: Implications for Deep Sedimentary 

Enhanced Geothermal Systems ........................................................................................................................ 450 

A. Ghanizadeh, C. Clarkson, C. Song, O. Parsian, A. Younis 

Author Index 




