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Wallonia geological maps

Unité de Goé

A Complex folded and faulted geological
context with  highly  heterogeneous
properties

A Most of the available hydrogeological data
are for the superficial formations

A Need for more data for the deeper
formations to assess the impact of the ET
infrastructures and the volume of
groundwater to drain

— Rivers
— Faults
[ Groundwater model extent
Geology
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Paleogene
| Cretaceous
B Carboniferous - Houiller
| Carboniferous - Visean
[ Carboniferous - Tournaisian

| Devonian
I Ordovician A
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DEEP GROUNDWATER LEVEL MONITORING NETWORK

EINSTEIN TELESCOPE - GROUNDWATER LEVEL MONITORING
Groundwater level evolution (in m AMSL)
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MULTI-LEVEL PIEZOMETERS

A New piezometers
equiped pressure
probes in the
annular space to
Identify connections
between aquifers

Om

80m

Cement-
bentonite

296 m

390 m

Casing down
to80m

PWD @ 81 m

Blind tube

Screens




HYDRAULIC PACKER TESTS

A Carried out along the new boreholes

A Testing of different parts of the borehole (faulted zones,
fractured zones, intact zones, ...)

A Local estimations of the hydraulic conductivity values

i 3.1 Position DP1 (298.30 - 305.66 m) R
Abbr. Nomenclature of Test Phases Abbr. Common Flatpack
INF Packer inflation GOK Ground level e | - PSR I Srl I N | RS Eklz tp;:::‘::::s?d
DEF Packer deflation FD final depth 40 - |
PSR Initial pressure recovery GWL Aquifer _ o
Sl Slug injection test IARF Infinite Acting Radial Flow; Flow phase £ 30 - o v ® A B o =
Sis Pressure recovery after sl test conform with the Theis-Modell £ s Flow rale Triple Probe
. = 20 - —-=-- P1 (Pressure below bottom packer)| |- incl. Sensors
SW Slug withdrawal test oK Top end g —— P2 (Interval pressure) P1,P2and P3
SWS  Pressure recovery after SW test ROK Top end of tubing L 10 - — —--=- P3 (Pressure above top packer) -
PI Pulse injection test UK Lower end
PW  Ppulse withdrawal test wsp Water level e———— ——————————]
RI Constant rate injection test RR Annulus space r
RIS Pressire recovery after  test T Transmissiity (m/s%) : B
RW Constant rate withdrawal test K Permeability, ke (m/s) L
RWS  Pressure recovery after RW test T Typecurve anaiysis -
HI Constant head injection test SLA Straight line analysis T e L
HIS  Pressure recovery after Hi test SSA Steady state approximation i C -
HW Constant head withdrawal test RSLA Straight line recovery analysis g E- Eg
Wil Pressure recovery after HW test 2 s %
MR Multi rate test Abbr. Test Equipment g ————
MES Fressure recavery after MR test DPSS Double Packer Standard System L l o
SAT Saturation of the test zone -
WaP Step rate taste (Lugeon test) P1 Pressure below the lower Packer -
ST DTl sesii‘bist P2 Pressure between the packers b r
P3 Pressure in the annulus above packer 1 - Zero of x-axis: Fr, 24.05.2024, 11.55:36 L k-
Pa1 packer 1, lower Packer 2730.0 | LI S LB B B S (N S A B B B N B B B N BN B B BN N B B L B B B B |
P2 Wacker2, vpperBackir 0 1000 2000 3000 4000 5000 6000 7000 L
Dp Double packer . am .-
SP Single packer -

SIT

Shut In Tool




HYDRAULIC PACKET TESTS

Pulse tests Slug tests Pump tests (constant rate) . §
H SI/SW  SIS/SWS ﬁg ]

Well # # # # 4 4 Eg g
ETBO6a 3[2] 7[1] 711] 71[6] 24 [10]
ETBO8 4[4] 5[2] 13[1] 13[12] |35 [19]
ETB09 6[5] 8[4] 5[4] 5[0] 24 [13]
ETB10 9[6] 71[6] 3[2] 3[0] 22 [14]
ETB11 3[0] 11[5] 1[1] 11[10] 11[1] 37 [17]
ETB13 3[0] 8[3] 5[4] 3[3] 3[0] 22 [10]
Total tests 28 46 6 42 3 39 164
Total packers [17] [21] [5] [21] [0] [19] [83]
% chosen 60,71% 45,65% 83,33% 50,00% 0,00% 48,72% 50,61%

Nb.: Partial data set available at 07/05/2025



Focus on the bottom 100 m ETBO6a | St-Pieters-Voeren | Vertical distribution of conductivity (K)
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Hydraulic conductivity (K, m/s)

ETB10 | Epen | Vertical distribution of conductivity (K)
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IN THE NEXT WEEKS : PUMPING TESTS

A Pumping test in deep borehole:

v Identification of hydraulic features in key
formations

v" Hydraulic conductivity
V' Storativity

v Interconnection between different aquifer
levels

v" Peripheral effects
v" Geochemical characterization

Cone of
Depression

Observation




IN THE NEXT WEEKS : PUMPING TESTS

A Testing of the hydraulic behaviour of fault

- Detection of faults & type of boundary

- Drilling of boreholes on each side of the
fault

- Characterization of the faults using
pumping tests, tracer tests, geophysics...

Data acquisition
lemote control

o Rem
PCew
e 03| AN
o i

Electrode: ‘"’| | i

A A N R R A R

0 100
X [m]

_:A

5.79 10.0417.4130.1752.2
Imag p[Qm] 14



DEEP GROUNDWATER SAMPLING &

Objectives :

A ldentify potential interactions between groundwater and
Infrastructure (e.g. interactions with concrete, liners, steel structures,
...), aggressiveness status of groundwater and recommendations for

civil works
A Identify potential water reuse / valorization

A Answer to legal issues related to the release of drainage water in
sewers or surface water

A |dentify of potential safety problems (radon for example)

A Next steps: Sampling in existing boreholes and new boreholes E



DEEP GROUNDWATER SAMPLING

A Up to now:
preliminary tests in
3 boreholes

A Waiting for the
results

A Other tests
planned

T

Maxpeot. i TaEm
M. b ¢ 14703708 m

Pt astm
Squpd : 2180 1280

Diver probe has currently been installed?

Yes
No, well has not yet been equipped

Ry —- -
=% -~ = = = _‘}:& .‘;'- ‘1 £ o> - . jf, A/;'- -
TRACTEBEL ¢ SR PROJET EINSTEIN TELESCOPE: |Date : TITLE : -
o b g;:::':r?::lronmenhl SDS0 ASSIETANCE 01/04/2025 Internal GIS data base extract - Localisation of piezometers and/or wells equipped with Diver probes
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DEEP GROUNDWATER SAMPLING

A Interpretation in terms of hydraulic properties (! Assumptions!!)

Drawdown (m)

CHARACTERISTIC CONDITIONS DURING SAMPLING

Flow rate (m*/h)
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

) GEM-30/04

HOMB - 01/05

HOMB - 30/04

10

12

14

16

18

EP-25/04
20

0,8

Hydraulic conductivities (m/s)

1,0E-03

1,0E-04

1,0E-05

1,0E-06

1,0E-07

1,0E-08

ORDER OF MAGNITUDES OFK
3,3E-05
2,9E-06
6,4E-08
EP-25/04 GEM - 25/04 GEM - 30/04 HOMB - 30/04
Titre de l'axe

v

TRACTEBEL __

CNGIC

3,0E-06

HOMB - 01/05
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DEEP GROUNDWATER SAMPLING :lj

TRACTEBEL

A Valorization of data acquired during sampling in slug test interpretation

SLUGT TEST - DURING SAMPLING - ETB010 -EPEN

ETB10 - EPEN - SAMPLING - 25/02/2025 - PLOT OF H vs TIME (BOUWER & RICE)

3
2 10
£
pr 108
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102 10,00
100
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Time (hours)
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OBJECTIVES OF THE ONGOING PROCESS -

TRACTEBEL __

* Progressing in terms of hydrogeological characterization and aquifer behaviour
understanding for each concerned formation

« Assessing the hydraulic effects of lithology, depth, faults, fractured zones, joints
density, filling of apertures,...

« Contribution to the constraining of the future flow modelling (FEFLOW —regional &
local) in terms of static situation, calibration, compartimentation & interconnection
between aquifer levels, ... (in addition of the future Engineering Geological Model)

» Contribution to the water management issues to be considered for the future civil &

underground works (design of tunnel & structures, expected hydraulic head, necessity
of grouting, flow to be managed during and after works, ...)

« Contribution to the environmental impact assessment E
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