
CROSS-SECTOR LEARNINGS FROM NL
Seismicity Risk Management in Geothermal & CCS

G. Thürschmid,  S. de Vries
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INTRODUCTION

• Generally, there are similarities …

✓ Location (onshore vs offshore)

✓ Stakeholders & subsurface 
background

✓ Key risks & monitoring

✓ License application process

✓ Development of the sectors

✓ …

✓ Relatively new sectors

✓ Need for clear requirement
from regulation 

✓ Need for individual standards

✓ p & T as key parameters

✓ NL Focus on seismicity 

✓ …

but also differences in both sectors

Disclaimer:
Presentation focuses on experiences from seismic risk management in NL, related to …
✓ Geothermal energy sector

✓ CCS sector



I
6T

H
EA

GE
GL

OB
AL

EN
ER

GY
TR

AN
SI

TI
ON

CO
NF

ER
EN

CE
&

EX
HI

BI
TI
ON

INTRODUCTION

• Generally, there are similarities … but also differences in both sectors

• There’s a lot to learn from each other!
✓ Development of a common risk management workflow

✓ Evaluation of new monitoring technologies

✓ Stakeholder engagement

✓ …

Disclaimer:
Presentation focuses on experiences from seismic risk management in NL, related to …
✓ Geothermal energy sector

✓ CCS sector
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→ data availability CCS vs geothermal

• All elements are connected
→ integration is key!

• Location impacts several elements
→ onshore vs offshore

• Safety for society is a main driver
→ technical vs non-technical risks

SEISMIC RISK MANAGEMENT
Several elements to be considered

Data 
&

Models

Guidelines 
& 

Methods

MMV

Comm-
unication

Damage
&

Effects

Regulation 
&

Policy

Thresholds
&

Limits

1 MMV = Measurement, Monitoring, Verification

1
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COMPARING GEOTHERMAL & CCS
w.r.t. risk of seismicity in dedicated domains

Regulation & Policy

Thresholds & Limits

Guidelines & Methods

MMV (Monitoring)

Damage & effects

Communication

Geothermal: CCS:
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w.r.t. risk of seismicity in dedicated domains

Regulation & Policy
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Communication

Geothermal: CCS:

1 MMV = Measurement, Monitoring, Verification
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PUBLICATION OF SHRA GEOTHERMAL
2023:  Report, practical guideline & additional info

https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket

https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
https://www.nlog.nl/sdra-geothermie-integriteit-afdichtend-pakket
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OVERVIEW SHRA GEOTHERMAL
Seismic Hazard Screening

Standard 

Seismic Hazard 

& Risk Analysis

Custom 

Seismic Hazard 

& Risk Analysis

Damage claim provision
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CO2NSEIS IN A NUTSHELL

What ?

Guideline to identify potential 
hazards caused by CO2 injection 
and evaluate the key subsurface 

risks related to CO2 storage:

Geo-CONtainment & SEISmicity
risks related to the NL subsurface

No typical “SHRA”-guideline… 
Additional focus on loss of geo-containment!

Why ?

Optimization of the process
“Storage License Application”

to support:

→ Preparation (operator)
→ Evaluation (regulator)
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CCS RISK MANAGEMENT WORKFLOW
Project CO2NSEIS (WP2, WP3)

incl. hazard 
identification

1 MMV = Measurement, Monitoring, Verification

Loss of Containment
(caprock, fault)

(Induced) 
Seismicity1
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• Development of guidelines will continue
→ supports efficiency increase in e.g. license application processes

• Harmonization of methods/workflows?
→ could help to consistently manage risk of (induced) seismicity, 

e.g. for oil/gas, geothermal, CCS, energy storage, salt mining etc.

• Definition of equal thresholds & limits? 
→ could create equal evaluation criteria for all sectors, ensuring same standards

• (More) focus on non-technical risks and communication!
→ public perception will impact success of a project

OBSERVATIONS & OUTLOOK
Where do we go? What’s still needed?
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SUMMARY                   & CONCLUSIONS

• Geothermal & CCS are at different 
stages in the development of 
risk management
→ S(H)RA Geothermal
→ CO2NSEIS draft guideline

• Key subsurface risks & parameters 
affecting them (p, T) are similar, 
but focus is different per sector

• Thresholds & limits w.r.t. the risk of 
seismicity are defined in the geo-
thermal sector
→ still missing in CCS

• Opportunity to learn from each other:
S(H)RA geothermal acted as template 
in the development of project CO2NSEIS

• Due to the geographical location, 
geothermal activities (onshore) have 
a strong focus on risk of seismicity

• Lack of clarity about specific require-
ments causes inefficiency & delays
→ differences onshore vs offshore optional
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ANY QUESTIONS ?
Gloria Thürschmid
CCS Discipline Lead Geoscience

Business Unit CO2 Transport & Storage

gloria.thurschmid@ebn.nl

Sjoukje de Vries
Principal Geoscientist

Business Unit Heat Transition

sjoukje.vries-de@ebn.nl 
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