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GEISER - Geothermal Engineering Integrating Mitigation of 
Induced Seismicity in Reservoirs 

 

ωAddress several of the major challenges the development 
of geothermal energy is facing including the mitigation of 
induced seismicity to an acceptable level 

Introduction  Site overview  Passive monitoring  Data refinement  Results  Conclusions 



4th EAGE Passive Seismic Workshop  

Motivation: 
ωEvaluation of systematic relations between the seismic 

activity and fluid injection 

ωCharacterization of fluid-induced seismicity and larger 
magnitude events:  occurrence in time and space, source 
processes 
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Berlín Geothermal Field 
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ωLocated on the flancs of 
dormant volcano Cerro 
Tecapa 

ω8 production wells and 10 
injection wells (state 2003) 

ωClosed fluid circulation 

ωGravitational feed 
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Berlín Geothermal Field - Seismicity 
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Shallow fluid-induced seismicity 
related to geothermal reservoir 
exploitation 

 

Intermediate depth related to the 
volcano 

 

(Rivas et al., 2000; Oates et al. 2004) 
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Heat upflow 



Stimulation of TR8A 
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ω3 hydraulic stimulation 
campaigns (each lasting Ғо 
weeks) performed at two 
depth intervals in TR8A well 

ωAim: enhance the 
geothermal reservoir to the 
north 

ωExpected fractures along 
SHmax 

1km 
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Production 
+Reinjection 
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Passive seismic monitoring 
ω12 3C geophones installed in 

shallow boreholes (+1 3C 
unit at a greater depth) 
ISS+Shell+LaGeo 

ωNatural frequencies: 1, 4.5, 
5.5 and 30Hz 

ωProcessing: IMS (formerly 
ISS) system software 

ω24 sampling frequencies  

(24 Hz - 3000 Hz ), triggered 
mode of data storage 

ωSeismic events located 
assuming isotropic velocity 
model 

1km 
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Results of industrial monitoring 
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ω581 events recorded in 16 
months (2002ς2004) including 3 
stimulations of TR8A 

ωMagnitude range 0.5 ς 4.4 

Data from industrial seismic catalog 

Whole dataset 

During injection into TR8A 

S N 
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Stimulation stages 1-2 (shallow) 
ωNot obvious correlations between injection operations and seismic activity 
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