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Groundwater Quality and Pollution Characteristics at Seomjin River Basin:
Pollution Source and Risk Assessment

Choon-Ki Na* and Chang-In Son
Dept. of Environmental Eng, Mokpo Nat. Univ, Chonnam 534-729, Korea

The groundwaters in the basin of Seomjin River are classified mainly into Na-Cl type with high EC and Na-
HCO; type with low EC, and are characterized by enriched K*, Mg?", NOy’, and SO, contents. The epm fraction
of Na*+CI" in TDS increases in general with increasing EC of groundwater. The correlation patterns among dis-
solved ions indicate that Na™ and CI are derived mainly from intruded seawater, and K*, Mg?!, and SO, from
anthropogenic source such as a chemical fertilizer. The groundwaters that exceed the recommended limits for agri-
cultural irrigation water contains 23% of CI" reflecting sea-water intrusion, but 50% of NO; as an anthropogenic
pollution, among the wells investigated. In risk assessment of groundwaters by the EC-SAR relationship, only 40%
of the groundwaters shows the suitable quality for agricultural irrigation water without any sodium and salinity haz-
ards. Consequently, the pollution sources that cause degradation of groundwater quality in the basin of Seomjin
River are the usage of chemical fertilizers and the intrusion of seawater, resulted primarily from the extension of
riverward backflow of seawater and secondarily from the overpumping of groundwater.
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Fig. 1. Location and hydrologic system of the Seomjin River aera(a). Also shown is the sectional topography of bed(b) and

the salinity distribution(c) of the Seomjin River.
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Fig. 2. Geologic map of the study area.
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Table 1. Hydrochemical data of groundwéter collected from the west side of Seomjin River (Kwangyang).
Sample  EC oH {mg/L) SO,/CI CV gar
no.  (uS/cm) Na K Ca Mg F Cl  NO; SO, HCO; Br HCO;
" 263 7.27 1.8 125 38 51 nd 21.1 324 125 880 075 059 024 0.14
12 2,036 746 4569 363 38 322 116 4162 86 942 4454 034 023 0.93 16.66
13 1,466 694 2388 322 39 347 nd 4165 85 498 2338 0.09 0.12 178 84l
14 111 6.69 9.0 32 68 25 012 94 21.1 34 298 055 036 032 075
J5 150 638 118 192 70 41 nd 153 23.0 221 288 0.1 1.45 0.53 0.87
J6 168  6.52 105 73 84 3.1 065 84 293 41 486 065 049 0.17 0.78
17 272 613 216 75 136 74 nd 232 121 81 848 078 035 027 1.17
18 2389 726 4492 233 96 328 263 601.6 85 480 818 09 008 735 1548
J9 139 725 289 5.5 09 07 04 77 38 28 606 072 037 013 552
J10 1,398 6.83 200.1 204 492 231 0.12 2540 645 1167 1552 097 046 1.64 589
I 1,020 6.19 1005 ~ 196 233 375 nd 2149 14 592 1282 027 028 168  3.00
2 150  7.01 9.5 6.3 86 40 nd 157 213 54 330 065 034 048 067
n3 688 573 506 146 484 159 nd 1225 888 889 112 084 073 1094 161
4 647 575 155 223 580 255 nd 544 89.0 1653 144 074 304 378 043
J15 253 594 93 119 157 57 033 183 652 392 11.8 057 215 155 051
J16 110 684 114 73 47 20 096 40 1.6 37 486 038 090 008 1.11
J17 117 6.50 7.8 7.1 76 19 nd 70 9.7 6.0 354 068 085 020 0.65
J18 146  6.47 9.8 673 51 30 0.04 8.8 148 26 300 nd 029 029 085
J19 153 631 140 351 6.5 1.1 nd 92 219 93 184 nd 1.01 0.50 1.33
J20 128 6.72 87 115 91 1.7 nd 113 136 49 372 nd 043 030 0.70
Sea Wr - 10,770 380 412 1,290 1.3 18,800 0.0052 2,715 142 67 0.14 132 58.81
BB** - - 1,916 113,552 2,491 971 - 35000 nd 224400 - - 6.41 - 8.24
*Data from Drever (1988) and Heitmann (1990), **Potassium sulfate fertilizer(Mg0=2%), unit mg/kg
Table 2. Hydrochemical data of groundwater collected from the east side of Seomjin River (Hadong).
Sample EC pH (mg/L) $0,/Cl Ccr SAR
no.  (uSiem) Na K Ca Mg F Cl NO, SO, HCO, Br HCO;
H1 150 6.64 1272 85 4.8 49 063 220 120 54 24 063 024 092 972
H2 163 631 21.8 9.5 3.7 3.6 n.d 20.7 60 149 282 064 072 074 193
H3 3931 672 7232 375 419 640 552 9788 39 1490 3084 1.76 0.15  3.17 16.39
H4 76 7.00 6.4 8.0 2.8 20 080 6.7 2.1 23 294 059 035 023 0.72
H5 2,125 740 3142 363 685 S1.0 0.73 5817 20 731 4336 041 0.13 134 7.00
Ho6 1,156 672 1503 283 144 328 nd 2881 519 652 119.8 n.d 023 240 5.00
H7 798 637 850 287 1901 293 nd 137.0 432 1178 90.8 0.30 0.86 151 285
H 338 648 24.6 89 186 43 nd 66.8 284 255 314 0.76 038 213 134
H9 2,924 659 4153 239 101.8 527 nd 9298 316 1429 778 142 0.15 1195 832
HI10 1,794 637 577 298 639 769 nd 5153 719 1782 402 133 035 1282 1.15
Hil 956 644 740 182 459 366 nd 2073 224 1665 472 077 080 439 197
H12 672 671 909 19.9 53 83 nd 1628 24 200 160.8 nd 012 1.01 574
HI3 397 744 741 98 24 35 031 818 09 164 828 053 020 099 7.17
H14 186 666 141 122 98 30 nd 153 284 133 370 069 086 041 101
Hl15 112 68 77 73 78 1.1 021 64 215 62 240 058 097 026 0.68
Hl16 161 7.09 26.2 9.2 2.2 3.1 0.8 122 135 52 494 0.66 043 025 2.68
H17 397 7.7 88.6 13.2 0.3 0.5 017 28.6 84 48.0 982 0.69 1.68 029 2264
HI18 343 6.94 46.5 123 7.8 3.9 nd 173 547 410 758 0.59 237 023 3.39
HI19 523 573 85 266 548 7.7 n.d 31.2 1283 564 182 043 1.81 171 0.28
H20 408 772 925 7.7 0.8 09 086 380 70 302 66 096 079 0.58 16.62
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Fig. 5. Piper diagram of groundwater from the Seomjin River area.
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Fig. 6. Relation in CI” concentration vs. Na™+K*/Ca®*+Mg?*
ratio of groundwater from the Seomjin River area.
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Fig. 8. Relation in Cl" vs. Na*(a), K'(b), Mg®*(c) and SO,>(d) concentration of groundwater from the Seomjin River area.
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