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Theoccurrence and cold water mixing of hot spring water in
Szchungshi, southern Taiwan

Hot spring recreation and tourism are valued and popular at the regiona and
national levels in Taiwan. The increasing hot spring water withdrawn through wells
for recreation use is causing the depletion of hot spring water resources. The
Szchungshi hot spring in southern Taiwan had lost its hot spring outcrop during a
decade of hot water over exploitation by wells. As more and more wells were sunk,
pressure and temperature of hot water dropped dramatically across much of the area.
Water of hot spring comes from deeper aquifer with higher concentration of ion while
groundwater is lower concentration in shallow aquifer. The drop of water pressure in
deeper hot spring aquifer may cause leaky of shallower groundwater then mixing and
changing the chemistry of hot spring water.

In this study we sample river water, groundwater and hot spring well water and
determine their chemical compositions to understand the occurrence of hot spring and
the mixing mechanism for those waters of different sources. We aso install probes
and data logger in PB well to monitor the electrical conductivity (EC), t e mp e
p r e sokhat speng water.

Our results show that EC values of hot spring water in wells shallower than
150m are lower than the waters in deeper wells. The lower EC values should be
caused by the leaky and mixing of shalower groundwater. The percentage of
groundwater in the mixing hot spring water is about 47-52% by estimation of sodium
bicarbonate concentration budget balance. In the PB well, the EC values were
dropped from 2000t o 1 3 0O @vhile the water pressure declined from 40m to
70m deep under the well casing, during the period of 2007 to 2009.

Key words: hot spring, Szchungshi, occurrence, water chemistry
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1 10 300 6 2 2000
2. 10 300 6 2 2000
3. 10 300 6 2 2001
4. 5 150 5 2 1999
5. 5 200 5 2 1999
6. 10 350 6 2 2000
7. 10 300 6 2 1999
8. 10 400 8 2 2003
9. 5 200 5 2 1999
10. 15 360 8 2 2003
11. 5 100 5 2 1999
12. 10 230 6 2 1999
13. 550 9 2 2008
14. 5 200 5 2 1999
15. 10 380 6 2 2000
16. 10 405 6 2 2000
17. 10 400 6 2 2000
18. 10 300 6 2 2000
19. 500 9 2 2008
20. 10 300 6 2 1999
21. 10 350 8 2 2001
22. 5 25 8 2 2000
23. 5 20 8 2 2000
24, 5 13 8 2 2000
25. 5 20 8 2 2000
26. 5 60 8 2 2000

2004 1-21 22-26
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pH
psem | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l

76 | 61 | 2099|1352 | 209|543 | 65 | 15 | 473 | 44 | 30 1

62 (2182|1338 | 135|313 | 4 <l | 529 1416|169 | 2

50 2303|1336 | 284 | 515|215 | <1 | 573|299 101 | 3

34 |1075| 650 | 182 | 246 | 25 | 921 | 192 | 364|138 | 4
1. 2000
2. 2002 300m
3. 2002 300m
4. 2004 150m 233687

2442425
3

1] T( ) NIEA W217.50 A 0.1
2| pH NIEA W424.50 A 0.0
3| ORP APHA (20th) 4500 1] mv
4| EC NIEA W203.51 B 0.0 pS/cm
5| Alkainity NIEA W449.00 B 15 mg/|
6| CI 0.50 mg/I
7] SO~ NIEA W415.51 B 0.50 mg/|
E NOs-N 0.05 mg/I
9| Ca EDTA APHA (20th) 3500-CaB 0.50 mg/I
10 Mg EDTA NIEA W208.50 A 0.30 mg/l
111 Na APHA(19th) 3500-NaD 0.50 mg/|
12 K APHA(19th) 3500-K D 0.45 mg/l
NI EA APHA

1




pS/cm pH mv

25
1 51.0 1983 7.92 -70
2. 40.6 1723 8.04 -239
3. 42.5 1722 8.07 -290
4, 38.8 1898 7.71 -231
5. 48.0 1762 1.72 -104
6. 524 1892 7.52 -279
7. 41.2 1715 7.05 -135
8. 48.1 1735 7.35 -278
9. 57.0 1883 7.64 -256
10. 42.5 1784 8.28 -199
11. 45.3 1390 7.90 -347
12. 43.2 1718 7.85 -240
13. 27.6 2480 9.10 -16
14. 28.3 228 7.94 180
15. 275 350 7.84 85
16. 29.5 370 7.75 135
17. 28.5 410 7.20 75
18. 28.1 430 7.52 145
19. 255 415 7.38 77
20. 255 409 7.15 62
21. 25.3 406 7.21 54
22. 25.9 402 6.95 55
23. 28.4 1441 7.44 -80
1. 1-18 2007 9 19-23 2010 5
2 1-13 14-17 19-23




pS/cm mg/| mg/l | mg/l | mg/l | mg/l | mg/l | mg/l
1 1983 1223 | 20.2 | <050| 3.0 0.4 435 | 2.8
2. 1723 1010 | 180 | 21 35 | <030 | 432 | 438
3. 1722 1005 | 232 | 46 1.7 0.4 430 | 3.2
4. 1898 1183 133 | 1.3 31 | <030 | 426 | 26
5. 1762 1150 272 | <050 | 1.9 0.4 417 | 24
6. 1892 1195 282 | 11 6.0 0.6 447 | 54
7. 1715 1100 259 | 26 2.2 0.4 415 | 26
8. 1735 1050 | 282 | 11 6.0 0.6 420 | 54
9. 1883 1100 251 | 26 21 | <030 | 461 | 2.6
10. 1784 1060 | 232 | 46 17 | <030 | 430 | 32
11. 1390 765 212 | 6.0 2.1 0.4 327 | 19
12. 1718 1050 | 180 | 21 35 | <030 | 432 | 438
13. 2480 1400 | 25.0 | <050 | 1.3 1.5 604 | 185
14. 228 85 732 | 216 | 191 | 113 | 90 | o011
15. 350 170 105 | 254 | 228 | 154 | 17.0 | 0.78
16. 370 175 125 | 247 | 21.2 | 164 | 21.6 | 0.80
17. 410 190 120 | 295 | 302 | 21.7 | 156 | 043
18. 430 195 124 | 447 | 382 | 227 | 256 | 0.98
19. 415 180 122 | 305 | 323 | 198 | 176 | 0.25
20. 409 185 120 | 315 | 346 | 185 | 174 | 0.65
21. 406 193 135 | 369 | 319 | 246 | 186 | 0.34
22. 402 187 117 | 287 | 333 | 224 | 171 | 0.78
23. 1441 825 232 | 7.6 3.2 4.4 357 | 29
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2480 350 1390 49%
1400 170 765 48%
25 10.5 21.2 74%
0.1 254 6 77%
1.3 22.8 2.1 96%
15 15.4 04 108%
604 17 327 53%
185 0.78 1.9 6%
7 2007 911
m pH
puS/cm mvV
2007.09.12 37.3 45.3 1390 7.92 -347
2007.09.20 26.6 35.7 1453 8.00 49.4
2007.10.25 35.3 47.3 1349 7.93 -280
2007.11.26 34.5 46.5 1350 7.95 -315
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8 2007-2009
m pS/cm pH mv
2007.09.12 13 42.1 1983 7.92 -41
2007.09.20 34 41.4 1972 7.86 85
2007.10.25 38 51.2 1978 7.85 -82
2007.11.26 40 41.9 1998 7.95 90
2007.12.28 42 55.5 1850 7.61 -56
2008.01.24 47 51.8 1387 7.53 -48
2008.02.27 29 51.5 1981 7.89 13
2008.04.14 50 62.6 1862 7.92 -67
2009.03.29 51 60.5 1847 7.81 -135
2009.08.05 55 60.5 1328 7.55 -95
2009.09.10 59 60.5 1257 7.89 -175
2009.10.02 48 60.5 1314 7.43 -183
2009.11.03 41 60.5 1190 7.65 -114
2009.12.15 55 60.5 1295 7.78 -84
9
mg/l | mg/l
puS/cm mg/I mg/l | mg/l | mg/l | mg/l
20020715 | 2182 1338 | 135 | 3.13 | 4.0 0.1 | 529 | 4.16
20071025 | 1978 1227 |14.04| <050 | 253 | 0.32 | 470 | 4.27
20080124 | 1387 811 |[1233| 113 | 291 | 0.33 | 336 | 2.67
20080227 | 1981 1223 |20.15|<050| 305 | 0.37 | 435 | 282
20080414 | 1862 1183 | 1333 | 1.28 | 3.08 | 0.33 | 426 | 261
20090329 | 1847 1124 | 1487 | <050 | 279 | 0.39 | 439 | 261
20091215 | 1295 750 |[1015| 148 | 250 | 015 | 320 | 2.78
1. 2002
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