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Figure 3. Hermalle site with monitoring piezometers, wells and ERT grid (with Belgian Lambert

cartographic coordinates).
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Background models (time step 5)
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conclusion, so such results confirm what the direct measurements have already detected.



Injection 2 models (1)
Time step 24 Time step 25 Time step 26

X (m) X (m) X (m)

- o 5 10 15 20 25 30 35 40 60 0 5 10 15 20 25 30 3 40 45 50 55 60 0 5 10 15 20 25 30 3B 40 45 50 55 60
P i S S T T I M i I Lh A I
— — =~ 2

Q€ € E 4

=< LE = u L

= £ £ &

Oa a o

20 - to Fo 0] t

n_D— o - o -2

55 60 0 5 10 15 20 25 30 35 40 45 50 55 60

N i LY
— — 2]

QLE E 4

=4I:;':_, 55:

o3 5 8

20 - - @ 107

n_D- Q 12

5 60 o s

(2] i P
— —~ 27

QE E 4

&= = £ 9

o% B

=0 Q 2]

o - 14

< 5 60 o 5

i i
— — 2]

QFE E 2

— s

= £

o5 LS

ED- 0 12

o s

n P
— — 2]

DE E 5

i = £ 3

oo o &

o9 - - o 107

n_D- [aEPE

B E— 14
X (m)

© L% [ B ST T S 00
— — =

QE E E

= s £ £ o

(o JX-% o a 8

20 - o - b @ 107

n-o‘ [= o 12

- T T T T T -14 T T T T T

5. ez W

2. [ |

[ 2] | I

= — T T T T T T _— ]

Percentage change of resistivity

-30-25-20-15-10 -5 0 5 10 15 20 25 30

10



Injection 2 models (2)
Time step 27 Time step 28 Time step 29

X(m) X (m) X (m)
o s 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 o 5 10 25 3 40 45 50 55 60
- L5t s 200 025 30 35 40 45 50 55 T S e S S S S O B P T e M i S H A S R T TR
— 7 — o — 27
QE 5 E & LE I
— s [ = 63 c 6]
B 5 3 3 o
O 3 o L @ -to- F o -10] L
= 0 O 27 o -2
o 14 T T 14 14 T e
X(m) X(m)
o 5 10 25 B 4 55 60 o 5 5 60
N T T e T T T T - . L BT T P
P = 2 =
QE; E 4 E 4
- 5 [ 5 < 61 [
Y= S £ |
a o 8] o 8
[l L @ 0] L& 0] -
=0 [SISEE 0 -12g
[ T . 14 E . ,
X(m)
o 5 60 o 5 2
™ L . -
—_ — 2] 27
2E E lE ¥
= s £ & £ 5
238 5 5 5
nh- o - Q 27 o 127 /
12 14 ,
X(m)
< 00 L% O P i P S
oE £ £
-_ = = 4 L= 4 L
Hrel < 62 < 5
S % & o & ol
O - 102 [ o -0 r
- o 127 o 127
[ T 14 | ! ! 14 T T
X (m) X (m)
o 5 15 20 25 30 35 40 45 50 55 60 0 15 2 35 45 50 60
n L PR R W T S R Lo
vz £z
-— = £ 47
55 +
O - @ -10-] L
- E
a - a 127
n- 14+
© 0. 0. i
oE £
-_ = £ 4
&= s B
O o o &
O - @ -107
=0 o 127

] q

;5\47 @ 25/26/27 sYz )

E.

[0] 0 1

O, | I | I

8 \ { \ \ { \ lllll { \ { \
'-‘-21/feb0600 12:00 18:00 550, 06:00 12:00 180023/feb06 oo 1200 180024/feb0600 12:00 18:00 5501

Percentage change of resistivity

11



Injection 2 models (3)

Time step 30 Time step 31
X (m) X(m)
0‘?‘1‘0‘1‘5‘20 25 30 35 40 45 5‘0‘5‘5‘60
E £l
< P
= jSps
[ o -104
o o 127
[T A e A P i T.%
E £ 7
< [ 5
° a 2
@Q - @ -0
a - Q -2
0
£ £
< <
a a B
j9 o -104
[a] o 127

[
— — 5
£ E 4
ES] £ 3
o o &
® o 104
a o 127

147

0
— — ]
3 LE
£ £ 1
o o &
© - @ -0
[s] a -2

Profile 6 Profile 5 Profile4 Profile3 Profile2 Profile1

0
— P
3 LE
£ £ 3
o o &
@ E @ -0
a o 124

g - (24 25}2&27 28/29/30/31)

;z;: 1 ﬁ
B L o lllll ==
'-'-21/feb0600 12:00 180022/feb06 00 12:00 180023/feb06 00 12: 00 180024/feb06 00 12:00 180025/feb

Percentage change of resistivity

-30-25-20-15-10 -5 0 5 10 15 20 25 30

12



Pumping 2 models (1)
Time step 33 Time step 34 Time step 35

X (m) X (m) X (m)

0 5 10 15 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 0
S T S S T S S R N R M R M P T B S e SN R M R S E R

Depth (m)

X (m)

Depth (m)

Depth (m)

Depth (m)

Depth (m)

Depth (m)

Profile 6 Profile 5 Profile4 Profile3 Profile2 Profile1

| | I L T | T

13



Pumping 2 models (2)

Time step 36 Time step 37
X (m) X (m)

30 35 40
N

Depth (m)

Depth (m)

Depth (m)

Depth (m)

Depth (m)

Depth (m)

Profile 6 Profile 5 Profile4 Profile3 Profile2 Profile1

v ] ) ] |
é-ii I I I \ I I I \ I I I l I l I
'-'-21/feb06:00 12:00 18:0022/feb06:00 12:00 18:0023/feb06:00 12:00 18:0024/feb06:00 12:00 18:0025/feb

Percentage change of resistivity

-30-25-20-15-10 -5 0 5 10 15 20 25 30

14



Injection 1 models (1)

Time step 10 Time step 11 Time step 12

X(m) X(m) X (m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 [ 5 10 15 20 25 30 35 40 45 50 55 60
-~ 2 = 2] —~ 27
E 2 | : | E 2 |
Q= 5 3 53 T s 3
58 & 2 5 g 8
[<-JETE R & 13 [
o -14 T 14~ T T T : -144
X (m) X (m) X (m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 80
©E 2 £ £ |
— 3 = =
BE - 5 H ’
= A 8 -
o 4 | | | - :
X (m) X (m) X (m)
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 ) 5 10 15 20 25 30 35 40 45 S0 55 60
T N el S M T N L L Lo L bt
@ ~ = 2] |
(3 571 £ E 57
£5 o £ g o I
28 8 NSIRLE
o 144 : - 14 - - - - - -14 T T
X (m) X (m) X (m)
0 5 10 15 20 25 30 35 40 45 50 55 80 0 5 10 15 20 25 30 35 40 45 50 55 80 0 5 10 15 20 25 30 35 40 45 50 55 80
= .27 = = .27
(S ] £ £ ]
=2c = g
"5 3 -8 B3 8] g 8]
28 8 ] 13 [
o -147 ' T T r 1471 r ' : " r 144 : : :
X (m) X (m) X (m)
ID 0 5 10 15 20 25 30 35 40 45 50 55 60 o 5 10 15 20 25 30 35 40 45 50 55 80 0 5 10 15 20 25 30 35 40 45 50 55 60
~ 2] = = 2]
£ ] £ £ ]
i s s o *
"5 3 -8 B |8 8
o 8 11 ] 8] 117
o -144 T T T T T T T -144
X (m) X (m) X (m)
0 5 10 15 20 25 30 35 40 45 50 55 80 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
~ 2] - ~ 2]
S E £ £ E
2c 'z z i
55 & b=l g 8
= 8 11 8 & -1
[+ T ! | | | T 144
=
= 1011112113114
= (10/11/12/13/14(15
§27 I_I I_l
8o
O, | I | I
2 4
3 \ \ \ \ \ \ \ \ \ \
u, 06:00 12:00 18:00 06:00 12:00 18:00 06:00 12:00 18:00 06:00 12:00 18:00
21/feb ™™ : - 22/feb ™ : - 23/feb ™ : T 24/feb : - 25/feb

Temperature (°C)

EERRERRRREE
13 15 17 19 21 23 27 31 35 39

15



Injection 1 models (2)

Time step 13 Time step 14 Time step 15

X (m) X (m) X (m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 80 [ 5 10 15 20 25 30 35 40 45 50 55 60
- o | = - | =~ 2 |
o E o] E 5 E 5
- 4 = u) = ]
Y= 8] 5 -8 g -8
o & 53 O 4]
= 8 1] g - -
o 14 : - : 14 -14 - - - - -
X (m) X (m) X (m)
o 5 10 15 20 25 30 35 40 45 50 55 60 o 5 10 15 20 25 30 35 40 45 50 55 60 o 5 10 15 20 25 30 35 40 45 50 55 60
=~ 2] = 2 =~ 2]
£ ] S 3 £ ]
e = s o '
= = _gJ E= = gl
o | o 3 Q. ]
O o | o 1 -0 4 [
= ] 1] & 1= 8 -1
o -144 - -14= 144 T T T T T
X (m) X (m) X (m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 [ 5 10 15 20 25 30 35 40 45 50 55 60
© = 27 ' = 27 ' = 27 .
o E A ' E - H £ '
- = 5 = 5 = 5
= 7 = ) = 7
= < g = g £ ]
o | o ] a 1
O o E o B Fo E r
= 8 8 1 8 "
o -144 T r X - 14~ T r i ) - - 143 - - X( ) T -
m (m m
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
< P S T A R A ST e e A B BB T SR S W A A T T R
= 27 H = 27 H = 27 H
O £ E H £ E H £ E H
= = 5] L~ 53 b= 5 F
— | =3 | = b
= < g = S ]
o 5 1 LS 3 Lg 3 L
= ] 1] & 17 8 -1
o -144 T T T -14= T T T T T -144 T r T T T
X(m) X (m) X (m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
0 P R e S A
= 21 = 27 = 27
£ ] £ 3 £ ]
Q2 £ Rt = 5]
S g £ o £ o
o & 117 8 - =Rt
o 144 - - - -147 ! , | | ! 14 - - - - - !
X(m) X(m) X (m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 5 30 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
© P T e W T T
=~ 2 =~ 27 = 2]
@ £ E £ E £ 1
= = 5] = 57 = 5
— ] £ = B
= £ 5 £ 4 £ s
O & .- & .- O 44
= ] 1] & 17 & 19
o -147 | | | -147 | ! | ! | 147 | | |

1011112131415

4 A
\ \ \ \ ! \ \ \ \ \ \ \

low rate (m3/h)

F

Temperature (°C)

BERRERRRRS
13 15 17 19 21 23 27 31 35 39

16



Pumping 1 models (1)

Time step 17 Time step 18 Time step 19

X (m) X (m) X (m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 [ 5 10 15 20 25 30 35 40 45 50 55 60
= 27 = 27 = 21
E 2 I E 2 | E 2] |
K = 5] Pl -z 5] 3
5 B & 3 s g -5 |
= 8 1 8 1 W-RRUE
o -14 T T T T 147 144 T T T T T
X(m) X (m) X (m)
0 5 10 15 20 25 30 35 40 45 50 55 60 [ 5 10 15 20 25 30 35 40 45 50 55 60 [ 5 10 15 20 25 30 35 40 45 50 55 60
=~ 27 = 2 = -2
£ E £ J £ E
2= s iz s 5 ‘
‘.6 e |8 '83 B -8
= & 1] 8 n 8 -1 r
o 147 ‘ : 47 : : : . 147 ‘ .
X (m) X (m) X(m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 2! 35 40 45 50 55 80
= 27 = 27 =~ 21
E 2 [ E 2 | E 2 |
2c g s i
"'6 3 -8 3 -8 3 -8
2 & a1 8 - & 134 [
o -144 ! ! , ! ! 147 ! , ! ! 143 - - -
X(m) X (m) X(m)
[ 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 [ 5 10 15 20 25 30 35 40 45 50 55 60
= 2] = 20 = 2]
£ E £ ] £
g = 5] = 5 = 5
B & & 3 8- B3 -8
= & 1y 8 1= & -1 r
o -14 T T T T T 147 : ; : : -147 : : ;
X (m) X (m) X (m)
o 5 10 15 20 25 30 35 40 45 50 55 80 o 5 10 15 20 25 30 35 40 45 50 55 60 o 5 10 15 20 25 30 35 40 45 50 55 60
= 2l P = 2l
£ £ < E
2 £ o s o i *
% & 5 8 5 -8
= 8 -1 8 2 g -1 r
o -147 ' " ; : : 147 r T T T 144 T T T
X (m) X (m) X (m)
0 5 10 15 20 25 30 35 40 45 50 55 60 o 5 10 15 20 25 30 35 40 45 50 55 60 [ 5 10 15 20 25 30 35 40 45 50 55 60
= 2] =~ o =~ ol
£ £ ] £ ]
i s e s
S & 5 & £ 8
= 8 1] [8 -1 rg 17
o 141 -147 T T T T -14

A718119120/21/22

Flow rate (m3/h)
RN

i e B B B B N B

Temperature (°C)

EERERRRRRS.
13 15 17 19 21 23 27 31 35 39

17
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Injection 2 models (1)
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Injection 2 models (2)
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Injection 2 models (3)
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Pumping 2 models (1)
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Pumping 2 models (2)
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Figure 28. 3D Background resistivity model (vertical sections are 3 XZ planes with equation Y=0,
Y=7.5,Y=15)
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