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A Groundwater Quality Assessment of the Shallow Aquifers in
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Abstract : This study was carried out evaluate to identify water quality and contamination characteristics of the shallow
groundwater, and their seasonal variation in the rural area of the Yongin city. Groundwater samples were collected two
times (in April and September) from a total of 19 wells for domestic water supply, and surface-water samples from six
locations. For cations, Ca and Mg predominated. In anion composition, the influence of Cl was obvious in the april
samples. However, HCO; was a major component in the september samples. Electric conductivities and the concentra-
tions of NO;-N in groundwater samples significantly decreased from the april samples to the september samples. This
indicates a significant seasonal variation in the shallow groundwater composition. When the shallow aquifer is con-
nected to the surface water. then metals sorbed on the stream sediments could occur at nearby wells through the
induced recharge. Contaminants at ground surface appeared to be transported to the groundwater system by infiltration
during the spring melt.
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Figure 1. Geologic map of the study area and the sampling locations for groundwater and surface water.
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Table 1. Field water quality parameters of the surface- and groundwater

samples
T EC ORP
o pH ,
°C) (1S/cm) (mv)
Aol Min. 11.94 5.27 188 365
un‘;water Max. 1600 6.79 958 436
o Avg. 1406 5.99 329 399
epember M 157 5.80 78 326
r:“]’n‘:jwmer Max.  23.52 7.65 255 437
£ Avg. 1922 6.58 146 390
Min. 1571 6.51 36 234
Stream water Max. 24.76 8.43 584 399
Avg. 2135 7.32 152 337
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Figure 2. Variations in electrical conductivities in the april and the

september survey.
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Figure 3. Piper diagram for the groundwater samples in (a) the april, and (b) the september survey.
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Table 2. PCA results for the april samples

(a)
Eigenvalues of the Correlation Matrix
Component  Eigenvalue  Difference  Proportion  Cumulative
PRINI 6.46189 3.28382 0.497068 0.497068
PRIN2 3.17806 211048 0.244466 0.741535
PRIN3 1.06758 ~ 0.082122 0.823656
Eigenvectors
Element PRIN{ PRIN2 PRIN3
Na 0.364532 -.143629 - 159815
Mg (.215351 0413307 0.040938
Ca 0.345146 0.085800 -.266684
K 0.308735 - 143112 0.189942
F 0.342592 - 100565 - (057088
Cl 0.369813 -.105382 -.833802
SO, 0.307972 - 182554 224992
HCO; 0.071277 0.524436 - 173492
NO;-N 0.196854 -274335 0.583986
(b)
Eigenvalues of the Correlation Matrix
Component  Eigenvalue  Difference  Proportion  Cumulative
PRINI 4.58010 0.89040 0.352351 0.352351
PRIN2 3.68970 213712 0.283823 0.636139
PRIN3 1.55258 - 0.119430 0.755568
Eigenvectors
Element PRINt PRIN2 PRIN3
Na 0.277267 0.38028% 0.026139
Mg 0.329393 -.285249 -002697 .
Ca 0.388221 -043635 0.355498
K 0.190232 0.394312 -095875
F 0.195511 -.259980 0.377174
Cl 0.276276 0.305611 - 11214
SO, 0.163731 0.331131 0.381806
HCO, 0.313218 -.324057 0.031826
NO;-N 0.081994 0.286472 -052231
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Figure 4. HCO, vs. SiO, plots of the groundwater samples.
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Table 3. Concentrations of metal ions and NOy-N of the april and the september samples. (unit: mg/L)
Sample name Fe Mn Cu Zn Pb NO;-N
Drinking water 0.300 0300 0.300 1.000 0.050 10.000
standard
sample April  September April  September  April  September  Aprit  September  April  September  April  September

Gl 0.019 0.300 - 0.006 0.004 0.001 0.009 0.007 - 0.001 5.354 2972
G2 0.004 - - 0.015 0.006 0.000 0.040 0.063 - 0.001 16.186 6.449
G3 0.008 0.025 0.003 0.005 0.006 0.005 0.049 0.019 - 0.000 5.702 6.813
G4 0.003 0.009 -~ 0.008 0.010 0.002 0.131 0.193 - 0.001 3511 0.849
G5 0.011 0.051 - 0.014 0.006 0.003 0.054 0.020 ~ 0.004 11.256 5.559
Go6 0.016 0.002 - 0.005 0.005 - 0.040 0.046 - 0.003 20.187 14.257
G7 0.001 - - 0.009 0.004 0.000 0.063 0.087 - - 9.608 3.523
G8 0.026 - - 0.005 0.004 - 0.036 0.013 - - 14.429 1.224
GY 0.002 - - 0.007 0.006 - 0.009 0.009 - - 2.739 1.434
G10 0.006 - - 0.008 0.006 0.000 0.007 0.004 - - 7.689 4.051
Gll 0.015 0.045 - 0.005 0.003 0.002 0.014 0.001 - - 21.542 8.971
G2 4.008 0.013 - - - 0.007 0.028 0.029 0.006 0.003 22,106 2.506
Gl13 0.004 - 0.002 0.076 - 0.004 0.034 0.118 0.002 0.000 0.481 0.000
G4 0.044 0.052 - 0.003 - 0.005 0.075 0.075 - 0.000 1.242 2.245
Gl5 0.117 0.117 2.886 2.762 0.003 0.004 0.130 0.062 - - 0.745 0.273
Gl6 0.017 0.004 0.006 - 0.004 0.007 0.017 - - - 4.832 1.301
G17 0.015 0.003 - 0.002 0.004 0.005 0.018 - - - 12329 12.799
Gl8 0.003 - - - 0.004 0.007 0.044 0.066 - - 9.868 7.844
Gl19 0.012 0.001 - - 0.003 0.005 0.011 -~ - 0.000 14.623 10.148
S11 0.443
S16 0.948
S23 0.017 0.077 0.005 0.011 - 2.572
S25 0.023 0.119 0.005 - - 0.625
$26 0.627 0.397 0.004 - - 0.152
S28 0.305 0.150 0.007 0.034 - 1.222
S32 0.017 0.004 0.009 - - 0431
S34 0.381 0.004 0.163 - 0.001 0470

—: Below Detection Limit
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Figure 5. Variation in NO;-N concentrations in the april and the
september survey.
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