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Most of hot springs don't spring out naturally but are pumped by submersible pumps in Korea. When pumped,
piezometric head in a well is dropped with proportion to quantity. This research investigates relationships between
quantity and drawdown at the Onyang hot spring area. There are 38 wells at this area and the depths of wells range
from 124 m to 303 m. Piezometric heads of 4 wells were observed for about 10 months. Fluctuation patterns of pie-
zometric heads seem to be a sine curve with a year period by a high demand and a slack season. Drawdowns of
fluctuations were about 98-139 m depth to water table when wells were pumped at 2,300-4,800 m*/day. A equation
was made through analyzing quantity and drawdown.
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Table 1. The owner, depth and diameter of wells.
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No. Owner Depth (m) Diameter (mm) Submersible pump (HP) H] 3
2001 Jeil hotel 180 200 30

2002 Grand hotel 163 200 30

2003 Shincheontang 300 200 30

2004 Yongmunjang 270 200 40

2005 Yongmunjang 245 200 30

2006 Shincheontang 300 165 30

2007 Onyang inn 180 200 30

2008 Onyang inn 193 200 30

2009 Onyang inn 300 200 30

2010 Hyeondae clinic 205 200 30

2011 Onyang inn 300 200 30

2012 Shincheontang 300 200 30

2013 Onyang tourist hotel 300 200 40

2014 Onyang tourist hotel 300 200 40

2015 Cheongju inn 300 200 30

2016 Hoseo tourist hotel 275 200 30

2017 Kim, sunha 303 200 40

2018 Shincheontang 300 200 30

2019 Shincheontang 251 200 Welded
2020 New seoul inn 170 165 30

2021 Yongmunjang 200 200 30 Welded
2022 Hoseo tourist hotel 270 200

2023 Hoseo tourist hotel 303 200 30

2024 Jeil hotel 150 200 Welded
2025 Jeil hotel 300 200 30

2026 New seoul inn 124 250 Welded
2027 Ahn, sangchun 165 200 Welded
2028 Yun, yeongseop 159 200 Removed
2029 Shincheontang 300 200 30

2030 Yun, yeongseop 160 200 30

2031 Cheongju inn 280 200 30

2032 Cheongju inn 196 200 Welded
2033 Cheongju inn 254 200 Welded
2034 Hoseo tourist hotel 236 200

2035 Cheongju inn 270 200 30

2036 Cheongju inn 270 200 30

2037 Kim, sunha 303 200 30

2038 Yongmunjang 256 200 Removed
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Table 2. The coordinates of wells at the Onyang hot spring
area.

Well No. X (m) Y (m) Z (m)
2001 200114.671 364533.420 15.56
2002 200106.260 364538.482 20.68
2003 200050.781 364537.998 20.65
2004 200153.182 364520.967 18.07
2005 200149.522 364515.488 17.84
2006 200050.025 364537.787 20.42
2007 200112.056 364544.821 20.09
2008 200118.986 364542.983 19.97
2009 200135.286 364512.749 20.67
2010 200129.577 364516.346 20.29
2011 200135.136 364515.594 20.97
2012 200051.145 364536.904 20.65
2013 200138.389 364522.483 20.50
2014 200139.551 364524.464 20.50
2015 200145.485 364520.642 20.81
2016 200168.064 364522.489 17.60
2017 200172.678 364509.506 21.35
2018 200047.416 364538.478 20.37
2019 200153.745 364531.695 20.67
2020 200100.172 364534.491 20.60
2021 200151.799 364512.393 17.84
2022 200167.761 364518.463 16.95
2023 200168.172 364515.977 16.97
2024 200111.533 364529.588 17.15
2025 200115.589 364537.975 16.43
2026 200105.593 364534.519 20.57
2027 200024.717 364549.981 20.39
2028 - - -
2029 200138.070 364520.030 20.73
2030 200126.632 364514.069 20.33
2031 200144.102 364517.551 20.78
2032 200146.864 364524.539 20.80
2033 200145.248 364529.764 20.40
2034 200171.112 364512.514 20.94
2035 200198.786 364500.859 17.11
2036 200197.733 364504.089 17.07
2037 200172.864 364505.948 21.28
2038 200156.269  364511.451 17.77

w4 42E /K dtke e ﬂ“lﬁPE}Mehlzer
1928; Jacob, 1940). (3} Z1=poll 93l AFZE W=
A7t AHeR F0E A Ak *J%% [Els
AAE & o} o]F zAF 8Rld) oF A)skre)
o] Wghs ¢ mmolM AF om AEE YEpdt
(Jacob, 1939; Robinson, 1939; Parker and Stringfield,
1950; Bredehoeft, 1967, van der Kamp, 1972; van
der Kamp and Gale, 1983).
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Fig. 2. Distribution of wells at the Onyang hot spring area.
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Variation of water level at well 2018(Onyang, Asan)
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Variation of water lavel at well 2026(Onyang, Asan)
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Fig. 3. Variation of water level at observation wells in response to pumping.
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Fig. 4. Variation of water level during 5 days.
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Correction of Time-Drawdown Curve ; Well 2018(Onyang, Asan)
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Table 3. Transmissivities at 4 wells.
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Transmissivity

Well No. of 9 Feb. (m¥day)  of 10 Feb. (m¥day)  of 11 Feb. (m%day) Average
2018 570.32 497.82 560.96 543.03
2026 705.76 591.98 633.55 643.76
2030 . 52635 509.62 517.99
2034 711.97 470.19 633.65 605.27

Total average 577.51

Table 4. The annual usage at wells of the Onyang hot spring area.

Month Year 1994 1995 1996 1997 1998 Monthly average
1 174,378 148,207 156,373 129,071 137,109 149,027.6
2 173,993 141,712 158,085 124,961 125,693 144,888.8
3 153,242 126,062 136,094 127,087 108,211 130,139.2
4 147,503 130,888 130,209 134,204 109,834 130,527.6
5 124,433 122,413 121,036 105,639 89,313 112,566.8
6 103,233 98,528 92,041 87,986 71,777 90,713.0
7 72,550 75,318 79,540 65,881 64,000 71,457.4
8 69,223 80,264 69,232 65,693 59,425 68,7674
9 86,689 84,912 86,993 86,834 65,724 82,230.4
10 106,671 104,359 114,321 105,559 84,709 103,123.8
11 130,373 123,371 127,657 123,389 107,067 122,371.4
12 135,268 127,420 111,842 120,370 123,464 123,672.8

Total 1,477,556 1,363,454 1,383,423 1,276,674 1,146,326
Daily average 4,048.1 3,735.5 3,790.2 3,497.7 3140.6
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Fig. 7. Change of monthly use rate at the Onyang hot
spring area.
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Table 5. The daily pumping quantity and drawdown.
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Fig. 8. Relationship between quantity and drawdown.
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Quantity (m*/day)

Duration 2018 2026 2034 Average
Drawdown (m)
'98. 9. 22- m/day 2385.40 2255.26 2365.12 2335.26
9. 24 m 98.35 97.69 98.43 98.16
'98. 10. 8- m>/day 2559.09 2535.74 244572 2513.52
10. 10 m 100.06 100.45 99.87 100.13
'98. 11.16- m’/day 3659.24 3385.02 3383.88 3476.05
11.17 m 107.86 107.86 107.76 107.83
'99. 1. 5- m>/day 4054.41 4168.97 4106.21 4109.86
1. 8 m 126.24 125.92 126.35 126.17
'99. 1. 26- m’/day 4913.07 4709.03 4669.99 4764.03
1. 28 m 131.87 131.18 131.40 131.48
Table 6. Drawdown according to daily quantity.
daily quantity (m>/day) 2,000 3,000 4,000 5,000 6,000 7,000
drawdown (m) 92.01 106.31 120.61 134.91 149.21 163.51
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