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Hydraulic Properties of Duksan Hot-spring Area
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The pumping test analysis on 28 pumping test data in Duksan hot-spring area was performed using
the fractal model, the leaky fractal model, and the steady-state dual-porosity fractal model. The
fractional flow dimension 1.9 or 2.0 was determined in the central part of the hot spring and the
fractional flow dimension 1.5-1.7 in the marginal area. For the flow dimension 20, the correlation
between the transmissivity and the productivity index by the aquifer loss was much better than that
between the transmissivity and the specific yield by the total drawdown. On the other hand, for the
flow dimension 1.9, the correlation between the generalized transmissivity and the productivity index
was very similar to that between the generalized transmissivity and the specific yield.
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Fig. 1. Location of test holes in Duksan hot-spring area.
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Fig. 2. Geological map of Duksan hot-spring area.

104



Table 1. Description of test holes

o oem i WEE o o
o3 S8 Ay 8 300 0-150m 1.85
pya 1T 0V 8 350 0-180m 0.42
oV 5@8” 8 408 0-244m 190
suza 1207 3 B6 8-65 370 0-54m 296
suza 1 3 4 8 400 ? 226
Souther 1233 126 8y 4 6-3 350 0-127m 154
WL gy, 12639 4 3 250 Om 2
om0 12003 267 8 300 ? ?
pxa 253 7.41@;3” 8 345 0-185m 080
pzc 1200 3% 8T 8 248 0-318m 280
pma 100 8 333 0-130m 250
sala 12073 U 8 345 0-1%5m 340
sia 1273 1§773 8 313 0-170m 2.80
s 32 B T 8 284 0-150m 341
s 23 B 8 362 0-277m 350
North- 2434 :{;(256 4~;’9: 23%-9: 8 600 0-373m 1262
area e 20 B 83 8 579 0-264m 13.49
sizta 320 3 B 8 590 0-280m 13.46
sizza 123 B 8 600 ? 672
PTCC C Y S 8 600 0-225m 425
1343 1 % S 8 630 0-350m 13.30
- 1343b %gz 422 22279 8 610 0-356m 1077
eastern 1342b 36° 41 239" 8 ' 526 0-302m 13.38
T e % 5 sl 8 660 0-300m 1210
RV C 8 450 0-200m 835
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Fig. 3. Analysis of pumping test at holes 4233a, 4234b, 3442a and 34433 in the southern part of
Duksan hot-spring area.
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Table 2. Analysis result for the pumping test

29, A8

3n In 7130 na3n
Pu‘;neraed 3’2; n'?*l')"s" S,;l:m :‘3\5—1 Ssmbz-n :Z; 8 ﬁ a Model
. 4234b  424b  512x10°  1.20x10* 0034 0 40 19 LF
4234b 4233 113x10°  265x10° %9 19 LF
4233a 4233a  259%10™ 510x10™ 0026 0 100 19 °LF
4233a 4234b  958%10™ 1.89x1073 769 19 LF
34la  3l4la  147x10°  490x107 001 4% 20 17 LF
42322 4232a  3&x10°  256x10° 0 07 %0 19 LF
423 4233 3&,x10®  256x10° 20 19 LF
423Bc  4233c  596%10%  149x107 005 400 333 15 LF
42342 4234a  141x10"  468x10™ 006 89 769 19 LF
34422 3442a  541x10"  795x10° 0037 87 143 20 LF
342 343 541x10"  7.95x10° 143 20 CLF
4233  4233b  681%x10°  301x10™ 009 35 1000 19 °LF
4233 4232 107%10° 380107 667 19 LF
4223p  4233b  143%10°  977x10° 1000 18 °LF
4233d  4233d  248x10™ 591x10™ 0035 111 16 ‘F
3114a  3114a  203%x10°  666x10° 0023 0 26 20 CLF
3114p  314b  1.29%10™ 922x10*  439x107  223x10° 0086 543 20  'SSF
311la 3i1la  311x10™ 442%10™ 0035 58 476 19 °LF
312l 2434b  425%x10°  581x10° 15 ‘F
312c 2434c  1.03x10°  606x10™ 17 °F
312lc 312la 330%x10®  307x10° 15 °F
312lc 312a  243x10°  169x10™ 15 °F
3121c  24%Ba  845x10°  211x10° 15 'F
1343b 1343b  473x10™ 277x10™ 0035 201 100 20 °LF
1343b 1342 747x10™ 2.69%x10™ 100 20 °LF
1342b 13426 374x10° 1.40%103 0025 192 588 20 LF
1342b 1343  754x10™ 438x%10™ 588 20 LF
13432 1343a  213x10"  399x10™ 0024 35 5 20 C°LF

*LF=leaky fractal model with S'=0; "SSF=steady-state dual-porosity fractal model; "F=confined fractal model.

110



Yued A9e) 8 43

1B 7 LRI B R IR R RILI R R T TTTTH
c Pumping well: 3114a -
L Qbs. well: 3114a ]
— —————  Theoretical drawdown .
— — —  Theoratical derivative
—~ 1E+2 — O Observed dawdown —
g - @  Observed decvative
§ I .
5] - ﬂ
'g B _
o '
o] 1E+1 |— ‘\ —
: - ~
- ® ]
I— \ —
/ ‘. o _
\
® °
1E40 Cond o vl 11:;111? IR
1E+{ 1E+2 1E+3 1E+4 1E+5
Time(sec)
188 —1717Tm T T T T T T TTTTTH
- Pumping well: 3111a -
I~ Obs. well: 3111a n
L " o)
1E+2 |— ———- Theoretical derivative —]
- O  Observed drawdown 3
o @  Observed derivative 7
E i ;
§ N
_§ 1E+1 é— —:
© - e .
Q - *\ [
i ®e J i
* ®
1EH0  |— AN —
= \ 3
[— N\ —
~ ® e .
L b ]
o
\ ® .
1E1 NIRRT BRIt B l.lllll\l Lot
1E+1 1E+2 1E+3 1E+4 1E+5
Time(sec)

Fig. 5. Analysis of pumping test at holes 3114a, 3111a and 3114b in the northwestern part of
Duksan hot-spring area.
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