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The CS-D experiment L

Flow through faults, potential
leaks through a caprock:

@is
LN
Representing CO, (dissolved

in formation water) leaking
trough a fault in a caprock

“Long” term injection of CO,-
saturated formation water and
tracers in Mont Terri main fault at a
scale of 1-10 m3 rock volume

Monitor injection effects:

« Electrical conductivity, tracers,
fluid samples

« Recording flow rates and
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Piezo-sensors '

PVC casings

Top packer

Geophysical borehole monitoring

» 27 Borehole Geophones each with 3-
components (0.1-2 kHz)

* 8 Piezosensors in the boreholes (1-200 kHz)

Chain extensometer .
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The FS-B experiment M sosmocten

Imaging the long-term loss of
faulted host rock

FS-B

Studying of coupled processes
in 3D during and after fault
activation by injection

Optical Fibers Installation
Behind casing in Inclined wells

Activation of main fault at a scale SIMFIP probe installation in BCS-D7

of ~100 m3 rock volume

« During Activation: How do
leakage pathways organize in the :
rupture zone? = T T

« After Activation: Can a Fault |
heal/seal in Clay Materials?

« Can we improve the monitoring?
Through the imaging of aseismic
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FS-B instrumentation M vsosmoaneen

Coupling downhole hydro-mechanical tests
with active seismic monitoring

Experiment Scale: about 70m x 70m x 70m

15m
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Coupling downhole hydro-mechanical tests
with active seismic monitoring

Seismic Event
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For one-hour stacking,
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SIMFIP @ Custom piezoelectric
borehole source
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CS-D/FS-B collaboration I sesmo e

« CS-D is focusing on a long term, small volume injection of CO,-saturated
formation water in the fault and long term geochemical/geomechanical
evolution

« FS-B involves a relatively large fault activated volume, and will conduct long
term post activation monitoring to study eventual sealing

FS-B
experiment
area

CS-D CO,injection
Started June 2019

FS experiment
in 2015

FS-B injection
February 2020

20

Rinaldi et al., EGU2020-18041
https://doi.org/10.5194/egusphere-egu2020-18041
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Monitoring fault response during tunnel excavation
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Mont Terri Project
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Monitoring fault response
during tunnel excavation:
SIMFIP vs tiltmeter
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Reverse shear to the NW
during excavation

About 150 microns shear

Normal opening after gallery
breaktrough
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during tunnel excavation:
SIMFIP vs potentiometer
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Monitoring fault response M oo e G0 ERVIESH
during tunnel excavation: -
fiber optic response NI
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Monitoring fault response g T—
during tunnel excavation:
pressure and deformation
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e Tunnel excavation affects the fault zone. Poroelastic effects visible on
pressure (increase of about 1 bar).

e Deformation up to hundreds of microns.

e An analysis of the slip direction and distributed deformation shows the
fault zone moving toward the tunnel and the excavation front
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