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The Evaluations of Daily Safe Yield and Influence of Hot Spring Wells

Cholwoo Lee* - Sang-Ho Moon * Hyeong-Chan Kim
Groundwater and Geothermal Division, Korea Institute of Geoscience and Mineral Resources

ABSTRACT

The evaluations of daily safe yield and reciprocal influence of hot spring wells are important subjects that the specialized
agencies of hot spring has to survey. The survey of hot spring had been executed by Korea Institute of Geoscience and
Mineral Resources (KIGAM) prior to 1996. However, as of 2006, eight specialized agencies of hot spring are working on
it and so the survey of hot spring is not consistent now. This study was carried out to analyze data from hot spring in the
same way by every specialized agency. The time of residual drawdown was applied to evaluate daily safe yield because
some of wells have slow recovery of drawdown. The reciprocal influence between hot spring wells was evaluated by
drawdown of observation wells when a new well was pumped.

Key words : Daily safe yield, Reciprocal influence, The specialized agencies of hot spring, Residual drawdown
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Table 1. Pumping rate and elapsed time for a step-drawdown
test

1 step . 2 step 3 step 4 step
Pumping rate
400 800 0
(iday) 600 1,00
Blapsed time ;)55 240 240 240
(min)
60
50 - ‘A a4 a4 step: 53.01 m . ’
® ¢ ¢3sep37.70m e
=401 + 4+ 4+ 2step:25.15m
£ ® @ O istep:1461m e
g 301 -
& T
G 204 e
10 1
04+—— . , .
1 10 100 1000 10000
Time (min)

Fig. 1. Corrected time-drawdown graphs and best fit for a step-
drawdown test.

log £, = Z{AQ"ZX:Z)Z?"V”‘)} (1)
A7A = BAHARY, 402 9AE T STHE, 1
2 ARG FARAL D = QAR SRR
olc}.

ArHAGAT LHFZAHCIET €, 2004)9] THAY
FAY A5E siMshr] sl 2 GA gl i
AINZES AEste] RE Table 13 2oH, o] A8
2] (el tigste] 2t 9AE AHARNS BASH Table
284 o}, 7)ol A= ek 9AIQ 1,000 m/day
OF 240% UFAl 15 Akkele B e 2.

log AQix log 2 {4Q:x log

U -y P - eoEAQE
1,920 3.2833 400 1,313.3205
720 2.8573 200 571.4665
480 2.6812 200 536.2482
240 2.3802 200 476.0422
2 1,000 2,897.0775 2.8971 789.00

meb ZF GAE RAAIH R T3 9748 Fig. |
3 o] Yehd 4= St} o7l ®HY 2gAle] 17 &E



2Fol thet 9L A grd 2 IEE7L 43

Table 2. Corrected time and drawdown for a step-drawdown test

1 step 2 step 3 step 4 step
Time drawdown” Time drawdown” Time drawdown' Time drawdown"
(min) (m) (t., min) (m) (t., min) (m) (t, min) (m)
1 2.15 112.99 15.01 149.57 22.37 200.94 31.71
2 2.29 142.43 15.71 178.11 23.14 231.16 32.59
3 2.79 163.14 16.16 197.39 23.74 251.05 33.25
4 3.60 179.65 1635 212.40 23.95 266.32 33.59
5 3.94 193.63 16.60 224.89 24.19 278.88 33.87
6 434 205.88 16.71 235.70 24.39 289.66 34.08
7 4.65 216.86 16.88 245.29 24.55 299.17 34.32
8 486 226.85 16.99 253.96 ‘ 24.69 307.71 34.48
9 5.08 236.07 17.10 26191 24.84 315.50 34.67
10 5.31 244.64 17.11 269.26 24.94 322.69 34.82
12 5.55 260.25 17.33 282.57 25.16 335.64 35.14
14 5.76 27428 17.46 294.46 2531 347.14 35.29
16 5.92 287.08 17.59 305.26 25.47 357.55 35.51
18 6.07 298.90 17.66 315.21 25.59 367.11 35.68
20 6.22 309.92 17.76 324.47 25.74 375.99 35.82
25 6.38 334,76 17.95 34531 26.00 395.90 36.11
30 6.53 356.71 18.12 363.73 26.23 413.44 36.42
35 6.61 376.53 18.21 380.40 26.42 429.29 36.74
40 6.67 394.73 18.35 395.76 26.58 443.87 36.92
45 6.73 411.64 18.46 410.09 26.74 45747 37.13
50 6.74 42749 18.59 423.58 26.95 47027 37.32
55 6.76 442.47 18.70 436.38 27.02 48242 37.48
60 6.78 456.70 18.81 448.60 27.19 494.03 37.61
70 6.81 483.32 18.96 471.63 27.40 515.92 37.85
80 6.84 507.97 19.10 493,15 2757 536.40 38.32
90 6.85 531.06 19.23 513.49 27.82 555.80 3851
100 6.87 552.88 19.35 532.88 28.01 574.31 38.76
120 7.03 593.53 19.57 569.42 28.40 609.31 39.15
140 7.25 631.12 19.79 603.68 28.74 642.23 39.56
160 7.29 666.40 19.91 636.22 28.99 673.60 39.86
180 7.72 699.86 20.14 667.40 29.33 703.75 40.43
210 8.00 747.40 20.39 712.20 29.57 747.21 40.99
240 8.28 792.46 20.62 755.12 29.84 789.00 41.35
270 8.50
300 8.77
360 8.95
420 9.35
480 9.60
540 9.70
600 10.10
690 10.53
780 10.72
900 11.70
1,020 12.45
1,200 1322
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Fig. 2. Relationships between pumping rate and drawdown.
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