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ABSTRACT. The characteristics of water have been studied for 1 year by means of relationships
between tritium and total dissolved solid(TDS), tritium and conductivity, tritium and chloride, and tritium
and total hardness for 15 springs in the vicinity of Jeonju city of Korea. From the results of the study,
the springs were divided into four characteristic groups, but the characteristics of most springwaters
studied were similar to those of rainfall. Fifteen springwaters were evaluated to see if those are tasty
and healthy using the Hashimoto’s Mineral Balance Index. As a result, only one spring (J-4) was found
as tasty and healthy.
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Table 1. Springwater sampling sites
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Sample no. Location Description Depth(m)
J-1  Jeonju-si Hyoja-dong Samcheun Ssangyong Apt Groundwater 130
J-2  Jeonju-si Seosechack-dong Wansan Park Springwater 0
J-3  Jeonju-si Seoseohack-dong Wansan Park (Buddhist temple) Springwater 0
J-4  Jeonju-si Seoseohack-dong Jobeunmok Springwater 0
J-5  Jeonju-si Duckjin-dong Jogyongdan Well(springwater) 0
J-6  Jeonju-si Inhoo-dong Yacksooam Well(springwater) 0
J-7  Jeonju-si Seowansan-dong Lotte Apt Groundwater 108
J-8  Chounbuck Wanju-gun Manseung-ri Seogo Temple Springwater 0
J-9  Chounbuck Icksan-si Mohyun-dong Baesan Park(l) Springwater 0
J-10  Chounbuck Icksan-si Mohyun-dong Baesan Park(ll) Springwater 0
J-11  Chounbuck Icksn-si Gumma-myon Mireuk temple Springwater 0
J-12  Chounbuck Icksan-si Whanggung-myon Wonbulgyo Public Cemetery Springwater 0
J-13  Jeonju-si Hyoja-dong Jeonju University Buddhist temple Springwater 0
J-14 Chounbuck Wanju-kun Kumsan temple Springwater 0
J-15 Jeomju-si Samcheun-dong Eunha Apt Groundwater 150
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Fig. 1. Location of spring water in Jeonju area.
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Table 2. Chemical analysis data of the precipition in Jeonju area (Unit: mg/L}

S"“:?:;g“g pH  Na© K Mgt Ca&* F O NO© SO HCOS (g}:fn) DS
%7 61 02 08 01 01 ND 02 05 03 264 88 288
8 49 04 0.8 0.1 04 ND 0.2 09 1.8 6.1 12.0 109
o 48 07 04 02 10 ND 05 L1 25 61 193 128
10 48 1.9 05 04 1.3 ND 10.4 11 45 6.1 42.6 26.5
11,12 44 28 0.7 06 1.2 0.1 43 15 48 3.1 475 19.3
9.1 48 26 1.0 0.6 19 0.1 31 33 59 43 51.0 232
2 54 23 17 04 06 02 451 46 170 122 396 843
3 56 24 57 13 43 ND 39 49 143 156 78.7 52.7
4 3 - - 2 2 03 68 170 495 1088 1535 -
5 6.9 0.7 20 06 43 0.1 38 55 136 589 376 89.8
wer. 53 16 15 04 17 01 78 40 1187 248 490 387

“ND: <0.01 ppm,

—: Not measured.
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Table 3. Chemical analysis data of springwater samples (cations, mg/L}

Sampling Sampling  Temp pH Na* K* Mg " Ca®* Si0,  T-Hardness
Sites time (c1hH (mg/L, CaCO,)
J-1 93.7 15.5 59 25.1 30 16.2 210 8.3 119.1

93.11 15.0 59 345 13.5 102 20.7 89 988
94.5 15.0 6.2 252 1.9 9.5 28.2 4.7 109.5
Aver 6.0 282 6.1 120 233 73 109.1
J-2 93.7 13.0 6.2 95 2.7 10.2 34 ND- 505
93.11 13.0 6.2 11.0 47 5.0 30 48 279
945 13.0 64 96 25 73 46 - 414
Aver. 6.3 100 33 7.5 36 24 399
J-3 93.7 170 58 133 27 15.0 33 ND 69.8
93.11 120 5.6 137 70 57 29 44 309
94.5 17.0 5.7 155 56 10.7 33 - 55.3
Aver. 5.7 14.2 51 104 3.2 22 520
J-4 937 140 75 7.0 23 120 200 6.2 99.1
93.11 13.0 7.1 8.7 85 5.5 145 54 587
945 14.0 7.2 46 21 6.7 184 - 736
Aver 7.3 6.8 43 8.1 176 58 771
J-5 937 145 6.9 105 25 17.7 576 ND 2168
93.11 17.0 6.9 170 52 9.7 815 43 2437
Aver. 69 13.8 39 137 69.6 2.2 2303
J-6 93.7 16.0 7.2 134 29 325 28.1 ND 2034
93.11 14.0 7.2 18.7 6.0 6.0 270 6.3 920
94.5 150 73 10.4 21 57 360 - 1133
Aver. 72 14.2 37 14.7 303 32 136.2
J-7 937 17.0 6.2 282 7.7 377 349 ND 2419
93.11 14.5 62 40.5 9.7 14.5 370 108 1519
94.5 16.0 64 40 37 18.7 625 - 2343
Aver. 6.3 376 6.0 236 44.8 54 209.4
J-8 93.7 18.0 64 143 28 18 5.1 ND 203
93.11 16.0 6.1 136 49 49 6.0 42 342
Aver. 17.0 6.3 14.0 39 33 56 2.1 27.3
J-9 937 170 58 137 2.5 10 05 ND 5.7
93.11 - - - - - - - -
Aver, 17.0 58 13.7 25 1.0 0.5 - 5.7
J-10 93.7 17.0 6.0 135 17 11 15 - 8.8
93.11 16.0 — 121 14 04 0.6 43 3.2
Aver. 165 6.0 12.8 16 0.8 11 4.3 6.0
J-11 93.7 16.0 6.6 15.0 59 21 48 ND 20.7
93.11 130 63 115 1.7 11 37 6.3 14.0
95 72 115 29 12 34 - 135
Aver. 6.7 127 35 15 40 32 16.1
J-12 93.7 15.5 6.3 75 25 5.1 70 ND 384
93.11 140 6.7 7.7 2.7 4.0 5.0 6.3 29.0
94.5 15.0 6.6 8.1 25 5.1 66 - 376
Aver. 6.5 78 2.6 4.7 6.2 32 350
J-14 937 15.0 59 15.6 8.1 34 38 ND 23.5
93.11 - - - - - - - -
Aver. 15.0 59 15.6 81 34 38 - 235
J-15 93.7 16.0 6.6 205 37 160 274 6.5 1340
93.11 15.0 6.6 290 9.0 12.0 32.2 9.1 129.8
Aver. 155 6.6 248 6.3 14.0 298 78 1319

“ND: <10ppm, —: Not measured.
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Table 4. Chemlcal analysis data of springwater samples (anions, mg/L)

Sites Sampling F~ CI- NO,~ SOz HCO,” Cond® TDS
time (uS/cm)
J-1 93.7 04 29.6 74.0 78 67.1 344 252
93.11 ND* 33.7 66.3 9.0 62.2 3711 259
945 0.1 316 64.7 70 71.9 391 240
Aver, 0.2 316 68.3 79 67.1 369 250
J-2 93.7 04 79 115 159 29.2 112 91
93.11 ND 7.0 74 248 20.9 136 89
945 0.1 8.3 122 249 15.8 175 86
Aver. 0.2 7.7 104 219 220 141 89
J-3 93.7 (.52 126 231 23.0 231 151 116
93.11 ND 131 150 229 20.1 160 105
945 0.1 12.0 179 226 26.2 158 114
Aver. 02 126 18.7 228 231 156 112
J-4 937 ND 86 109 19 793 195 148
93.11 ND 8.7 54 07 92.7 184 150
94.5 0.1 75 48 0.3 98.8 182 . 144
Aver. 0.03 83 7.0 10 90.3 187 147
J-5 93.7 ND 11.3 293 20.8 208.6 326 358
93.11 ND 12.7 303 270 256.2 584 443
Aver, ND 120 300 239 2324 455 401
J-6 93.7 ND 75 838 89 1146 225 216
93.11 ND 74 85 10.7 1244 259 215
945 0.04 74 121 94 124.4 304 208
Aver. 0.04 74 98 9.7 121.1 263 213
J-7 937 ND 345 50.9 437 1183 481 353
93.11 ND 31.2 42.3 48.2 1378 479 372
94.5 01 329 438 35.9 1384 556 380
Aver. 003 329 45.7 426 1315 505 368
)-8 93.7 04 8.2 ND* 13.1 475 131 93
93.11 ND 938 1.9 133 53.6 141 111
Aver. 0.2 9.0 1.0 132 50.6 136 102
]-9 93.7 03 6.6 ND 94 280 63 62
93.11 - - - - - - -
Aver. 03 6.6 ND 94 280 68 62
J-10 93.7 0.3 9.7 ND 8.6 244 79 61
93.11 03 94 04 74 231 77 60
Aver. 03 9.6 0.2 8.0 23.8 78 61
J-11 93.7 07 4.2 ND 35 402 89 76
93.11 ND 39 03 1.0 59.7 112 89
94.5 05 39 33 32 451 116 75
Aver. 04 40 1.2 26 483 105 80
J-12 93.7 0.6 37 ND ND 46.3 105 72
93.11 ND 35 1.9 ND 610 97 92
94.5 0.1 39 12 1.00 573 126 86
Aver. 02 37 1.0 0.03 549 109 83
J-13 93.7 03 6.8 ND 46 414 107 79
93.11 - — - - - - -
Aver. 03 6.8 - 46 414 107 79
J-14 93.7 ND 7.4 6.3 31 62.2 92 110
93.11 - - - - - - -
Aver. - 7.4 6.3 31 62.2 92 110
J-15 937 04 282 14.8 6.7 125.6 385 250
93.11 ND 349 189 9.5 104.9 313 259
Aver. 02 316 16.9 81 1153 349 255

*Conductivity, °ND: <0.01 ppm, ‘ND: <0.1 ppm, —: Not measured.
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Table 5. Precipition and tritium levels in Jeonju area
during the year 1993 and 1994

Table 6. Environmental tritium level (TU) of 15 spri-
ngwaters

Month Precipitationimm)  Tritium(TU)

937 387.1(rain) 867
8 292.3(rain}) 6.58
9 108.9(rain) 5.44
10 45.7(rain) 7.12
11,12 119.5(rain} 944
94.1 35.5(snow) 6.90
2 21.6(snow) 10.31
3 45.5(rain} 15.22

4 28.0(rain} -

5 102.1(rain} -
6 101.9(rain) 477
7 57.7(rain) 711

8 231.6(rain) -

9 19.3(rain) -

10 123.%rain) -

11 27.7(rain) -

12 25.%rain) -

1994 Total 820.5

Weightedmean 771

—: Not measured.
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Sampling Springwater
sites July November Aver.
-1 14.33 13.57 13.95
J-2 9.13 9.73 943
J-3 7.98 8.76 837
J-4 16.38 16.06 16.21
J-5 805 7.57 781
J-6 9.38 8.69 9.03
J-7 1045 9.49 997
J-8 752 6.91 7.21
J-9 6.82 - 6.82
J-10 7.24 522 623
J-11 8.56 9.98 927
J-12 11.59 10.83 1121
J-13 707 - 707
J-14 7.04 7.04
J-15 16.45 15.38 159
1TU=324X10"pCi-g™*
—: Not measured.
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Fig. 2. Relationship between tritium and TDS of wa-
ter samples.
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Table 7. Mineral balance index of 15 springwaters

Sampling K-Index O-Index
sites July November July November
J1 ~088 —927 1.30 224
J-2 —487 —657 0.36 042
J-3 —828 —-901 027 049
J-4 1391 6.89 2.05 457
J-5 4852 66.71 1.66 247
-6 1639 . 1069 0.90 234
J-7 10.32 177 0.61 091
J-8 —730 -583 0.81 0.88
J-9 -11.34 - 0.29 -
J-10 —1022 —988 0.78 0.81
J-11 —820 -—-626 3.03 245
J-12 043 —169 3.10 352
J-13 —6.71 - 112 -
J-14 —9.77 - 183 -
J-15 9.77 7.02 165 234

—: Not measured.
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