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- microgravimetric survey
== 3D-ERT and IP tomography
— 2D-seismic tomography

@ 3D-SNMR tomography
Q logging-GPR tomography

Map of geophysical investigations done simultaneously
(09/2020) on OZNS study site before the well drilling
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Geophysical investigation and data processing
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Data interpretation in the Beauce limestone context
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Data interpretation in the Beauce limestone context

Water in porous media
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Data interpretation in the Beauce limestone context
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3D SNMR and ERT/IP inverse models
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Water content heterogeneities resulting from SNMR 3D inversion
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Water content heterogeneities resulting from SNMR 3D inversion
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Identification of lithological heterogeneities from electrical 3D inversion

results
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Identification of lithological heterogeneities from electrical 3D inversion
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Identification of lithological heterogeneities from electrical 3D inversion

results
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SNMR water content and geoelectrical model of an anomalous area in

weathered Beauce Limestone ac
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Conclusion and perspectives

Conclusion:

Joint interpretation of SNMR and ERT/IP data in a 3D aquifer and VZ :
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» Variable hydrogeological properties : Lithology + water content
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Conclusion and perspectives

Conclusion:

Joint interpretation of SNMR and ERT/IP data in a 3D aquifer and VZ :
» |dentify spatial heterogeneities

» Variable hydrogeological properties : Lithology + water content

Variable hydrogeological properties => variable hydrodynamic and VZ flow properties ?

Future work :

Use these results to characterize the VZ hydrodynamic and flow properties with :
» Time-lapse SNMR monitoring
» Hydrogeological modeling
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SNMR principles

a) b) c)
Undisturbed state Pulse transmission Signal measurement
B(] BO
M M
H,0
| | WMMMHMMM “mmw l time
Ambient Pulse of _ )
electromagnetic oscillating Received signal
noise current

Figure 1.1. Typical phases of a magnetic resonance experiment (top)
and corresponding magnetic resonance measurements (bottom)

Source : LEGTCHENKO, Anatoly, 2013. Magnetic Resonance Imaging for
Groundwater. John Wiley & Sons. ISBN 978-1-118-64947-3
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size

Signal amplitude
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Measurement scale :
Multidecametric (field)
Data measured :
Signal amplitude, relaxation time
Parameters :
Water content, mean porosity distribution
Particularity of field NMR :

No detection of water content for smaller
pore sizes
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3D water content and lithological spatial heterogeneities

|
o
o

w SNMR (%)
SNMR (%)

w

&

€

QOOE
£

e}

100 >

= >
- 8
. (o

N
(o))

£
eT0)
£
o=
pra
| .
O
P

Northing (m)

il

g

SNMR Water content maps at an elevation of 114 m (vadose zone)
and 111 m (aquifer)

Easting (m)

N
|
[
[HEY
i
=

" Easting (m)

N
1
[y
[EEY
[
=

£=120m — “Easting (m) Z=120m  Easting (m)

Maps of electrical resistivity (left) and chargeability
(right) at an elevation of 120 m (vadose zone)

Clémence RYCKEBUSCH — BRGM, France 32



