Use case contact: Andreas Giintner (andreas.guentner@gfz.de)

The Mont Terri rock laboratory
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TUC3: Geological repository monitoring

TUC3 concept: Hydrogravimetric monitoring

Differential gravimetry to
monitor water storage
« variations AS in the
formations above the
== |aboratory

CRZ Upper aquifer Lower aquifer Fault

= continuous monitoring of the
difference of gravity anomalies
at both lab and surface
Increases the sensitivityto A S
by a factor of 2

* international underground research facility in the Swiss Jura

= disturbing non-hydrogeological

* study the hydrogeological, geochemical and geotechnlcw gravity effects that equally

characteristics of a clay formation (Opalinus Clay) as

-— 5 affect both sites cancel out

host rock for the disposal of radioactive waste Mont Terri Project

Monitoring setup and first measurements

AQG-B02 in Niche HE
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G Gravimeter in the laboratory (Niche Passwang)

= * Planned gravimeter location at the surface
= G sz’i * Alternative setups in other geol. formations |
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Mont Terri rock laboratory tunnel map Forward modelling of virtual gravity effects

Detail Laboratory
Scale 1:1'500

torage change of 10 Vol% at the terrain

ravity effect of virtual experiment 1:
S
surface in the uppermost 2 m of the sail
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ntire rock volume above the laboratory
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absolute gravity
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Y GEZ oz oo with AQG
Date Device / Operator Absolute gravity value
at height 130 cm [nm/s?]
2024-10-17 AQG B02 /| GFZ 9806615250
2024-07-02 AQG B02 /| GFZ 9806615244
2021-03-04 FG5-209 /| METAS 9806615410
2008-08-22 FG5-209 /| METAS 9806615370

gPhone SolarCube for outdoor operation

At sites at the terrain surface where no power line
Is available for operating an AQG, a gPhone could
be put deployed in a container with solar and wind
power supply, developed by GFZ.

13 eQuIp-G

European Quantum Infrastructure Project for Gravimetry

One mission

Establish a European perennial entity managing
a shared park of quantum sensors and

a terrestrial reference gravity network,

for the benefit and the sovereignty of Europe.

First continuos test measurements with two
CG-6 in Niche Passwang for 3 monts

751 ---- CG6-58: no large scale effect corrections
—— CG6-58: with large scale effect corrections
---- CG6-69: no large scale effect corrections
—— CG6-69: with large scale effect corrections
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2024-07-01 2024-07-15 2024-08-01 2024-08-15 2024-09-01 2024-09-15 2024-10-01 2024-10-15

» Similar daily gravity dynamics of both
CG-6 instruments after correction for
large-scale hydrological, atmospheric and
non-tidal ocean effects

Four pillars

Quantum
gravimeters
procurement

and testing

Community
building

Data

management Field
& open deployments

access

EQUIP-G has received funding from the EC’s Horizon Europe programme (HORIZON-CL4-2024-DIGITAL-EMERGING-02 call, Grant Agreement 101215427)
Sébastien Merlet (project Pl): sebastien.merlet@obspm.fr ; Jean Lautier-Gaud (project coordinator): jean.lautier-gaud@obspm.fr
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Site nm/s? nm/s?

O Niche Passwang gl -56

s  Outrement Farm 323 87

sz Outrement Field 329 85

¢  Brunefarine 316 82

]  Brunefarine tunnel -315 -26

¥ Ventilation 285 84

&  Ventilation tunnel -291 -7
Vertical difference

s -] Niche Passwang 654 142

¢ -] Brunefarine 632 112

¢ - Ventilation 577 91

Niche Passwang

= location directly at
the border of the
Opalinus clay
formation

= continuous gravity
montoring with
IGrav#071
since 02/2026

= continuous gravity
montoring with a
gPhone

= eventually periodic
monitoring with AQG
In parallel
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Quantum Gravimeter

Quantum gravi-gradiometer

e T % | ‘-\. .?‘ = - : v_' - : ’ -. . ¥
ag.V -t._. . _;- e ) ._\__.7‘ , P - . y =y §
’:‘j 'E. wﬁ % . S | C e-—--—- . v . B g - Onboard Quantum
it T Rl Conan.0 Sepemca o BRETIA KNS COPINCAS \ . ey ¥ / ¥
ALY . VAN Eh _ oo

Gravimetry survey

» Continuous monitoring

Repeated station

Repeated local network

Instrument Park
Exercise

Data Management

Tests & Sl traceability
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