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A Preliminary Assessment of Groundwater Chemistry for Agricultural Water
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ABSTRACT

We investigated hydrochemical and stable isotope characteristics of groundwater in a large agricultural plain, the Honam
plain, to evaluate the adequacy of agricultural water supply. For preliminary assessment for the area, we collected 23
groundwater samples from domestic wells and conducted hydrochemical and water stable isotope analysis. Groundwater
in the study area is mainly Ca-HCO; type resulting from water-rock interactions. Stable oxygen and hydrogen isotopic
compositions indicated that recharge water is derived from precipitation while some sampling sites had evaporation
signatures. Irrigation water quality using sodium absorption ratio and salinity hazard showed most of the groundwater
samples were found to be suitable for irrigation. The groundwater in the southwestern part of the study area was affected
by both seawater intrusion and agricultural activities, indicating a higher possibility of groundwater contamination near the
coastal areas. Elevated concentrations of nitrate and phosphate ions in the groundwater are considered to be influenced by
anthropogenic activities such as fertilizer application. It is expected that this study would be able to provide preliminary
information on groundwater quality for agricultural water supply in the Mangyeong-Dongjin watershed.
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Fig. 1. Location map of the study area and sampling points.
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Fig. 2. Hydrogeological map of study area and the unit classified nine categories in this map. The black dots mean sampling points of

groundwater.
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Table 2. Measured concentrations of major dissolved constituents and water stable isotopes
D T pH EC Ca Mg Na K Sr HCO; F Cl  NO; SO, Sio, &"0 &D
°C - uS/em mg/L %0 VSMOW
Gl 153 626 203 11.0 341 101 188 0.141 376 *ND 193 142 329 223 -7.64 -514
G2 152 753 321 205 916 13.8 244 0301 104 0550 260 794 287 221 -773 -514
G3 153 7.66 192 13,5 462 102 073 0126 676 ND 125 ND 8.17 21.6 -8.09 -53.8
G4 161 646 498 351 894 318 3.12 0.765 332 1.06 621 122 178 447 -759 -51.6
G5 159 688 154 127 244 11.0 1.06 0.144 525 ND 142 107 049 36.1 -745 -509
G6 152 688 206 140 286 12.6 148 0.187 49.8 0.782 148 294 192 332 -7.66 -523
G7 160 685 268 167 480 212 086 0716 79.0 0250 419 326 536 266 -7.54 -504
G8 152 682 55 356 180 101 128 ND 832 142 113 9.05 248 358 -7.54 -509
GY9 165 690 227 132 243 13.6 1.63 0.186 445 1.02 161 261 226 225 -754 -50.0
GI0O 154 6.70 1295 984 20.0 110 535 0.827 240 1.79 245 257 715 339 -693 -459
Gll 157 635 248 199 480 170 552 0333 585 0.193 186 394 572 361 -721 -476
GI2 146 659 332 250 482 181 1.80 0423 583 0561 243 853 126 388 -7.61 -50.9
GI3 156 689 214 201 453 128 1.57 0229 989 0.172 131 153 429 368 -7.73 -51.8
Gl4 157 795 292 275 11.1 901 274 1854 152 ND 533 051 798 149 -7.82 -524
Gl5 162 637 488 30.5 854 386 728 0255 510 0.767 396 999 395 308 -7.68 -512
Gl6 166 7.80 281 237 999 151 518 1.004 131 0475 104 117 785 179 -8.02 -53.9
Gl17 160 655 289 294 438 186 537 0345 708 ND 177 49.8 11.1 388 -739 -514
GI8 159 6.68 345 352 578 149 1.01 0209 100 0567 257 237 256 30.1 -7.59 -52.5
Gl9 167 713 227 197 544 110 146 0227 63.6 0537 170 349 131 294 -761 -522
G20 172 6,55 373 388 798 196 344 0336 108 1.036 298 246 364 199 -7.00 -489
G21 167 637 383 254 234 110 191 ND 853 0609 125 218 580 380 -7.89 -52.8
G22 146 640 226 409 981 180 2.77 0481 113 0.681 43.0 187 229 342 -6.76 -46.5
G23 158 654 115 350 0.66 18 063 ND 544 0348 721 6.85 11.5 204 -819 -554
Acronym of *ND meaning not detected from the sample.
—— Legend ——
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Fig. 3. Water facies of groundwater samples in the study area.
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Fig. 4. Spatial distribution of hydrochemical composition of groundwater in the study area.
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Fig. 7. Degree of mixing seawater and groundwater (A), and correlation of influencing factors on groundwater hydrochemistry (B).

(Park et al, 2005; Song et al., 2007; Lee and Moon,
2008; Yang et al., 2011; Ju and Yeo, 2017). WE}A]
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Fig. 8. SAR (sodium hazard) and electrical conductivity (salinity hazard) of groundwater are plotted on USSL (US salinity) diagram.
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