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Flow of thermal water in well inferred from well logging
—Case study of Kawayu test well in Teshikaga town—
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Takahiro Suzuki, Tetsuya Takahashi and Kazunori Fujimoto

Abstract

Some kinds of well loggings are available for understanding complex flow of thermal water discharged
from several depths .

Temperature logging, electric conductivity logging and spinner logging were examined in Kawayu
test well. Well loggings revealedthat aquifer of thermal water is located at the depth of 690m and
890m. But the thermal water flow into the well at 660m, 765m and 890m.

Almost of the thermal water of 690m flow into at 660m, and the rest at 766m. All thermal water
of 890m flow into at 890m.
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Fig. 1 Location of Kawayu test well.
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Fig. 2 Casing program of Kawayu test well.
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Table 1 Circumstance of well and thermal water(after splitting)

No Date Standing time Ouantlity Water level Temp::rature Conductivity Wel|| Analyzation of
(hour) (L/min) (m) (°C) (mS/cm) logging thermal water

No.0 |1998.11.11 0 425 -69.0 414 1.78 X O

No.1 |1998.11.11 4 0 @] X

No.2 |1998.11.12 22 0 -2.9 O X

No.3 |1998.11.16 118 0 0.3 O X

No.4 |1998.11.29 430 7 flowing 9.0 1.29 (@] X

No.5 |1999.1.19 2924 20 flowing 23.4 1.27 O O

No.6 |1999.3.29 3168 23 flowing 25.6 1.41 O O

No.7 |1999.5.21 4584 45 flowing 30.5 1.64 X O
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Fig. 3 Result of pumping test before splitting.
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Fig. 4 Result of pumping test after splitting.
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Fig. 5 Water level-Volume-Temperature diagram.
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No.1 No.2 No.3 No.4 No.5 No.6
immediately after passing time passing time passing time passing time passing time
switch off pump 22 hours 118 hours 430 hours 68 days 132 days
water level water level water level flowing flowing flowing
no measurement  G.L.-2.85m G.L.+0.25m 7.0L/min 9.0°C 20.0L/min 23.4°C  23.3L/min 25.8°C
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Fig. 6 Transition of temperature logging and electric conductivity logging(after splitting).
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Table 1 Chemical composition of thermal water.

No Date Na* K* Ca™* Mg** [Total cation| CI™ SOi~ | HCOs- | Total anion| Totalion
mg/kg 350 21.2 36.9 5.2 413.2 425 221 | 122.0 768.0 1181.2
No.0 BT T T B e e e E e B et ] B b AL TR
mval% | 84.42 3.00 | 10.21 2.37 100.00 | 64.49 | 24.75 | 10.76 100.00
mg/kg 227 14.8 18.8 2.4 263.0 260 130 | 112.9 502.9 765.9
No.5 B R T T s e B Bl e s i et R e I
mval% | 86.70 3.33 8.24 1.73 100.00 | 61.68 | 22.76 | 15.56 100.00
mg/kg 266 16.2 19.5 25 304.2 286 145 | 116.0 547.0 851.2
No.6 1900.3.2 [ e ol e
mval% | 87.90 3.15 7.39 1.56 100.00 | 62.12 | 23.24 | 14.64 100.00
mg/kg 289 18.6 224 3.1 333.1 313 159 | 125.1 5971 930.2

No.7 1999.5.21 [+ oo e R R R S B B e s
mval% | 87.18 | 330 | 7.75 | 1.77 100.00 | 62.22 | 23.33 | 14.45 100.00
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V = Vf- Vd (Vda< 0)
Vi=Q/S
Va Vd : descending speed
+ Vf : flowing speed

V : relative speed

M~—S S : section area @
Q : quantity
v vy

change of quantity
R=aV+b — — 0 Q
R=a (V- Vd)+b
vi= B=b_yq
_Q_: R-b Ve Qe — Q = Qa+Qb+Qc
S a

Q=(R;b _Vd)xS

R : revolution

ab __1 Q=Qa+Qp
a=009 b=15 j

(from calibration) Qa —

{
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Fig. 7 Concept of spinner logging (left:velocity of flowing fluid in well center:relation between
velocity of flowing fluid and flowing quantity right:transition of flowing quantity).
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Fig. 8 Flowing quantity calculated from spinner
logging.
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Logging data
passing time 132days

Geologic data and flowing 23.3L /min Simulation
casing program 25.8degree centigrade of flowing
Quantity c y p
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Fig. 9 Comparison diagram of geologic column, well loggings and simulation.
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Fig. 10 Transition of thermal water

flows in the well.



