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WHAT STANDS IN THE WAY OF GEOTHERMAL
ENERGY IN SWITZERLAND ?

Main obstacles

1. Geological risk
= Fairly poorly known subsurface

= Geothermal reservoir accessibility (incl. EGS)
Significant financial downside

Public acceptance

W N

Regulatory framework

5. Local competency

® Well deeper than 500 m
® Well deeper than 500 m with free access to data
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O

POHANG ROCKS AN ALREADY
SHAKY SWISS POLITICAL SCENE

iy

DOIVENT ESSUYER LES PLATRES.
ILS AVANCENT DANS UN C

SELONBENOIT VALLEY *, CE GENRE  DOIT SE FAIRE DAHSI DES
REGIONS PEU PEUPLEES COMME LE JURA; A CAUSE DES DANGERS ET DES INCUI._!M[]I]ITES

Mai 2017 Par arrété le Gouvernement jurassien constate |a validité formelle de l'initiative i

« contre la géothermie profonde dans le Jura » i ng

- “f-\.’_ 1 de vo -‘,n : SrOSite oo ie
Juillet 2017 Réouverture du puits de forage abandonné en 2009 a Bale afin d'abaisser |a %CRI
pression et limiter les risques sismiques dans la région rhénane j= o g
w.crjsuisse.ch . a
A LA GEOTHERMIE
PROFONDE

DANS LE JURA

Aoiit 2017 Message du Gouvernement jurassien a l'attention du Parlement lui proposant de
constater la validité matérielle de linitiative

Novembre 2017 Séisme d'une magnitude de 5,4 sur I'échelle de Richter dans le Sud-Ouest de
la Corée du Sud. Géo-Energie Suisse participe au projet.

Novembre 2017 Par arrété du 22.11.2017, le Parlement jurassien a déclaré valable au fond
[initiative populaire « Contre |la géothermie profonde dans le Jura »

Novembre 2017 Le Gouvernement jurassien exige des garanties consécutivement au séisme en
Corée du Sud. Si un lien de causalité est établi entre les forages et le séisme il réévaluera le
risque pour le projet de Haute-Sorne et, si celui-ci n'est pas acceptable, il déclare vouloir
Iarréter. Il déclare en outre vouloir nommer une commission d'experts et n‘autorisera pas de
travaux avant une analyse globale.
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MORE POLITICAL ACTIVITY WHEN

Science

REPORTS

Cite as: K.-H. Kim et al.. Science
10.1126/science.aat6081 (2018).

Assessing whether the 2017 /4, 5.4 Pohang earthquake in

South Korea was an induced e

Kwang-Hee Kim,™ Jin-Han Ree,** YoungHee Kim,? Sung
Department of Geological Science, Pusan National University, Busan 46241, Republic o

02841, Republic of Korea. *School of Earth and Environmental Sciences, Seoul National
*Corresponding author. Email: kwanghee@pusan.ac.kr (K.-H.K.); reejh@korea.ac.kr

The M, 5.4 Pohang earthquake, the most damaging ev
observation began in 1905, occurred beneath the Poh:
geophysical data suggest that the Pohang earthquake
system (EGS) site, which was injected directly intoan
magnitude of the mainshock makes it the largest knov

Science REPORTS

Cite as: F. Grogoli et al., Science
10.1126/science.aat2010 (2018).

The November 2017 My, 5.5 Pohang earthquake: A possible
case of induced seismicity in South Korea

F. Grigoli,'* S. Cesca,z A. P. Rinaldi,' A. Manconi,? J. A. Lopez-Comino,2 J. F. Clinton,' R. Westaway,* C. Cauzzi,’
T. Dahm,*® S. Wiemer"

'ETH-Zurich, Swiss Seismological Service, Zurich, Switzerland. °GFZ-Potsdam, Section 2.1: Physics of Earthquakes and Volcanoes, Potsdam, Germany. *ETH-Zurich,
Department of Earth Sciences, Engineering Geology, Zurich, Switzerland. *University of Glasgow, School of Engineering, Glasgow, UK. SUniversity of Potsdam, Institute of
Earth and Environmental Sciences, Potsdam, Germany.

*Corresponding author. Email: francesco.grigoli@sed.ethz.ch

were published!
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(CANTONAL) PARLIAMENTARY INITIATIVES

Some make it to parliament, while others are retracted:

fr :I ’
Motion no ... ""' 4
Groupe PDC-IDC

31. Motion no 1229

Ban the project because of (lack of) safety! Modification de la fiche N° 5.07.1
Philippe Eggertswyler (PCSI)

Stop définitif au projet de géothermie profonde en Haute-Sorne

Medame s présidente, La motion no 1229 a éte retirée par son auteur.

Monsieur le président du Gouverrerment, Madame et Messisurs las ministres,

Dans les réponses appartées parle gouvernement, les éléments de sécurité n'éta ant pas en adéquation et nayant pas
répondu & notre attente pour sécuriser la population jurassienne nous nous voyons cbligés de déposer une motion

Pa vole de mation nous vous demandans de mettre une fin immédiate et définitive au pr ojet de géothermie profonde 32. MOtion n0 1230
n Haute-Some. . . . I
Jere.merceda nce toutes et tous les députés qui se soucient de la sécurité de nas concitoyens de soutenir cette Augmentatlon de Ia couverture du rlsque a 1 mllllard
Philippe Eggertswyler (PCSI)

///f:’/// La motion no 1230 a éte retirée par son auteur.
\' " No. 1230: (retracted) motion asked for CHF 1 billion risk coverage

Pour Iu~q oup! PDC-IDC —
é#’ !

Christian 5|:| ing

. 9‘% /@t@
WX LeJ ] — Quite a dynamic picture

RO

Teement, & & J'u.r'.i 2018
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WHILE AUTHORITIES DEVELOP REGULATIONS

Laws
Regulations
Guidelines, Notices

National lawmakers and
regulator’s responsibility

Industry standards

National standards

Regional standards
International standards

Joint industry work

Group specifications tor
Opelu 5
Company specifications responsibility

Project specifications

(24 of 26) Cantons are
the owners of the
subsurface (they
confer concessions)

1 Canton (GR)
communities

1 Canton (VS):
depends where you
are

They also act as
permitting and
regulatory authorities
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U SWISS FEDERAL OFFICE OF ENERGY SUPPORTS
CANTONS BY DEVELOPING & SUGGESTING GUIDELINES

Domaine dapplicabilité:
Guide de régulation de géothermie profonde - Forage, puits & activities Forage /Puits / Activités
souterraines Partie 1 - Permis souterraines
Examples de documents dautorization: | = “Téte de puits et en dessous”
L - Programme_d'intervention de puits
.i_":-—_._ o -'-j i - Analvse de dangers et de risgues

préliminaires mise & jour (+Checklist)
- Etude d'impact environnemental mise a

B Intervention &
Reconversion

3

w
Exploration Devetoprment &
Prospection > f > Exploitation =  Abandonnement
{ GragE} Forame of nroductiond
LA A SR |
Exemples de documents Exemples de documents Exemples de qucumentsd'autnrisatiun: | Exemples de documents
d'autorisation préliminaire: dautorisation: -Evaluation géclogigue mise & jour dautorisation:
-Evaluatiocn géologigue ! —Ewaluation géologigue - Strategie de gestion du reservoir _ Programme d'abandonnement de
-Programme de forage préliminaire -Programme de forage -Programmes de forage ite
- Analvse de dangers et de risgues | i _Analyse de dangers etde - Analyse de dangers et de risques | -Etude dimpact dfexploitation surle
préliminaires (+Checklist) ! \ risgues (+Checklist) | préliminaires mise 3 jour (+Checklist) . réservoir
i i -Etude dimpact ; -Etude dimpact environnementsal mise 3 -Anahlvse de dangers et de risgues
' ! environnemental y lour ) _ mise a jour (+Checklist)
. . P S — P J - Pr_uqramme d explu_rtatmn et de -Etude dlimpact envircnnemental
Applications combinées: - FoTTTT T maintenance des puits mise a jour
- Les application d'exploration development & exploitation / intervention / abandonnement p-'euvent etre combinees - Programme de restauration du/des
- Aprés Fapplication initiale, seule une mis-a-jour avec les nouveaux éléments sera nécessaire pour les autorizations futures site(s)

Documents pour tout le cycle de vie — o - = == =
- Cossier dinformation clefs des puits (schéma mis a jour, spécifications et limites technigues.._)

- Analyse de dangers et de risgues (dont la sismicité induite). La méme analyse doit &tre mis a jour et transmise entre les les

phase du projet pour chague autorisation.
- Flan de reponse en cas d'accidents majeur (fuite de fluide [/ perte de control de puits...)
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U AND FOR RISKS RELATED TO INDUCED SEISMICITY ASKS THE
SWISS SEISMO. SERVICE TO DEVELOP GUIDELINES

Sutwnicericter Eefibeeie m
- L1 [v] acceptance
1. Introduction 4
T e 4 ractce uide M B. Suggestions for modeling induced seismicity rates, hazard and risk 49
w " rm " " 13 The chosen concept: Induced Seismicity Risk Govemance 6
Good Pr'a_lctlt_:e_ G_u ide for Managing In 14 Tremsof s S50 i Sty ok G ; . Seismic monitoring guidelines o
duced Seismicity in Deep Geothermal 2+ ackaroundon natealeathoust and ssiamic monitoring . g; Gemﬁoal } et for techmica oot o] :g
- . . 21 Earthquake Monitoring in Switzeriand 8 . ral recomme ons nical project monitoring
Energy Projects in Switzerland 22 Scamey mSwioetand i 93 Recommendations for seismic monitoning iy
23 Plate tectoni ntext 16 -
34 Saume ramrd of Siterand 18 931  Operation of a seismic network 51
i: ﬁelw:);ﬂ:xmlm\ site amplification éz 932 u I'Tt acwmw 52
N ndiuced seismicky  background 2 933 Integration of seismic data sources 53
E P 21 Definiton and teminclogy 2 934 Transparency 54
e 32 Differences between natural and induced earthquakes 2
‘JD. \,’!‘ a3 Mechanisms of induced seismicity 23
34 Induced seismicity in the context of deep geothermal energy 24 10. Seis“-ic reﬂedion 55
o . 341 Types of geothermal energy systems 24 N o ~
342 Challenges for deep geothermal energy systems 26 101 Power and limitation of seismic reflection surveys 55
as Pre-drilling indicators of ssismogenic responss 26 10.2 Recommendations 55
4, Case history of induced seismicity related to geothermal in Switzerland 29
T o, 2008) z 11, Mitigation and resilience strategies for induced ssismicity 57
. - 111 General considerations 57
5. Project of induced y concem 34 . .
51 Induced seismicity risk governance of deep geothermal projects 34 11.2 Traditional traffic-light systems 57
01 Cringamenorie or nduced seksmicty management » 113 Adaptive traffic-light systems (ATLS) 58
6. Risk itin all ject ph: 40 F—
61 comampnmen | oCtpRoSes e 12. Bibliography 60
62 Category | projects 40
621 Hazard assessment in the planning and operation phase for Categery | 40
63 Category Il projects 42
631 Hazard and risk assessment in the planning phase for Category Il 43
€32 Hazard and risk assessment during the stimulation phase for Category Il 44
633  Hazard and risk assessment during the operation and post aperation phases for Catsgory Il 44 N
64 Cate m jects 44
ET e i o —— % Schatzalp 2017 presentations on Geothermal
.I\n. Deepgeathenmal snergy 642 Hazard and risk assessment during the stimulation phase for Category Il 46
400 - 5008 m €43  Hazard and risk assessment during the operation and post-cperation phase for Category Il 45 = = = . - =
[ . Risk of Induced seismicity Diagnosis (GRID)
FARI oPAM 47

)

Sk /;?;f‘;’,;ﬂ,?y \ ::2& o3y http://www.seismo.ethz.ch/export/sites/sedsite/research-and-
teaching/.galleries/pdf_products_software/Good-Practice-Guide-for-Managing-Induced-Seismicity-
S in-Deep-Geothermal-Energy-Projects-in-Switzerland_v1.0.pdf
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g A SPECIFIC PERMIT FOR A ENGINEERED GEOTHERMAL SYSTEM IN THE
CANTON OF JURA (PROJECT HAUTE-SORNE)

Generalities (3 specific rulings): strict adherence to Environmental Impact Assessment; evaluations and comments of the Swiss

Seismological Service to be incorporated:

Monitoring of naturally occurring and induced seismicity (5 specific rulings): permit to install microseismic observation network
independent of permit to explore & develop geothermal resource; 6 months of background monitoring acc. to guidelines set by the
Swiss Seismo. Service; real-time, automated & data publically available; velocity model updated using best available technology; ....

Insurance coverage (2 specific rulings): Fr. 80 Million insurance coverage; evidence must be systematically collected;

Hydraulic stimulation operations (6 specific rulings): employ TLS and ATLS, indep. expert group, assessment of statistical measures

of earthquake catalogue («b-valuey); specific guidelines, for example, if seismicity cloud maps out a lineament, immediate stop;

Update risk analysis (4 specific rulings): 7:1 million probability of fatality must not be exceeded; new information requires update;

group of experts to be involved; if potential damages exceed Fr. 64 Million, revise guidelines;
Procedure in the event of an earthquake greater than the expected threshold of the first damage (1 specific ruling): stop.

Beyond the 21 conditions for induced seismicity, there are another 42 conditions
Autorisation no. 969/2014
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U 70 WEEKS AFTER THE EVENT &
45 WEEKS AFTER THE SCIENCE PAPERS

. The public opinion has long been formed, but:

. Wait for evidence-based policy-relevant
outcomes in the scientific literature

. Stay level-headed as interest groups suggest
evidence-based policy and others seek policy-
based evidence (“get your own scientist”)

. Be aware of the risks when you take your
science to places like Science and “throw it

over the wall”
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Schweizerische Eidgenossenschaft Bundesamt fiir Energie BFE

Confédération suisse Office fédéral de I'énergie OFEN
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THANK YOU FOR YOUR ATTENTION

Questions now or later
gunter.siddiqi@bfe.admin.ch
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