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Abstract

The characteristics of drinking groundwater at west Gyeong-nam were analyzed by investigating 3,698 cases which were
carried out from January 2008 to september 2013. 24.5% of the observed data exceeded the drinking water quality standards.
Among the drinking water quality standards, 40 parameters were found to exceed. and most problematic were total coliform
and HPC(Heterotrophic Plate Count). The unfit ratio of each region for drinking water were 23.1% at Geoje, 18.7% at
Geochang, 28.5% at Goseong, 24.1% at Namhae, 32.8% at Sacheon, 20.5% at Sancheong, 36.9% at Uiryeong, 29.2% at Jinju,
40.9% at Tongyeong, 24.7% at Hadong, 20.6.% at Hamyang, 20.1% at Hapcheon. The result of correlation showed that
rainfall and unfit ratio of HPC may be associated with the hydrologic durability and season. The coefficient of correlation
between them was 0.304. During the summer, the coefficient of correlation was 0.699. But the significant correlation between

total coliform and rainfall was not found.
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2. Materials and Methods
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3. Results and Discussion
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Table 1. Number of survey in research area

Table 2. Number of survey and unfit ratio for drinking water

Number of  Numbers to exceed the water quality

Year survey standards (percentage)

2008 706 164 (23.2%)

2009 686 157 (22.9%)

2010 419 94 (22.4%)

2011 671 185 (27.6%)

2012 626 167 (26.7%)

2013 590 138 (23.4%)

Total 3,698 905 (24.5%)
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Number of survey
Research areas Subtotal
2008 2009 2010 2011 2012 2013

Geoje 14 20 13 29 22 49 147
Geochang 52 122 32 65 54 34 359
Goseong 31 43 22 42 52 52 242
Nambhae 98 112 44 71 55 74 454
Sacheon 55 34 38 37 27 50 241
Sancheong 111 46 62 75 72 53 419
Uiryeong 19 19 11 14 15 6 84
Jinju 37 36 25 56 45 37 236
Tongyeong 14 22 19 33 28 21 137
Hadong 112 69 45 50 134 89 499
Hamyang 96 82 51 56 56 62 403
Hapcheon 67 81 57 143 66 63 477
Total 706 686 419 671 626 590 3,698
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Table 3. Numbers to exceed the water quality standards according to parameters
Year
Topics 2008 2009 2010 2011 2012 2013 Total
HPC 38 46 19 42 38 25 208
Coliform group 79 61 44 91 86 63 424
Fluoride 11 13 10 9 3 5 51
Nitrate nitrogen 7 14 6 25 37 12 101
Hardness 9 11 7 17 9 9 62
Zinc 0 2 0 0 1 3 6
Chlorine 5 5 4 10 8 6 38
Iron 1 1 2 3 1 14 22
Manganese 3 4 0 5 2 4 18
Turbidity 27 31 17 38 21 28 162
Sulfate 9 9 6 10 6 6 46
Aluminium 34 26 6 2 2 5 75
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Fig. 1. The frequency of HPC from the survey in the west
Gyeong-nam.
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Fig. 2. The frequency of Turbidity from the survey in the
west Gyeong-nam.
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Fig. 3. The frequency of Aluminium from the survey in the
west Gyeong-nam.
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Fig. 4. The frequency of Nitrate nitrogen from the survey
in the west Gyeong-nam.
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Fig. 5. The frequency of Sulfate from the survey in the

west Gyeong-nam.
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Table 4. Statistical values for groundwater quality of west Gyeong-nam area
Items Sample | Exceeds Average StaI'ldi'll'd Coefﬁ;lént Maxium | Minium Skew Kurtosis 59 percentll‘e 95%
number | nunber deviation | of variation -ness 50% median
pH 3,239 13 7.141 0.511 0.072 10 4.6 0.177 0.872 6.3 7.1 8
KMnO4 3,249 5 0.949 1.074 1.132 21.8 0 7.351 97.455 0.3 0.7 23
Sulfate 3,257 46 18.625 76.122 4.087 1,512 0 10.891 142.882 0 6 44
Chlorine 3,273 38 35443 | 346.758 9.783 11,047 0 22.825 | 620.599 1 6 41
NH4-N 3,284 5 0.009 0.045 5.044 1.46 0 16.006 | 390.547 0 0 0.03
NOs-N 3,280 100 2.171 3.042 1.401 39.1 0 3.343 19.008 0 1.1 8.3
Hardness | 3,276 62 99.553 | 221.122 2221 6,980 2 18.893 | 469.422 |20.175 67 204
Zinc 3,249 6 0.070 0.622 8.883 28.047 0 34.843 | 1425.096 0 0.011 0.2066
Turbidity | 3,332 161 0.418 1.241 2.971 32.6 .0 12.680 | 240.479 | 0.06 0.15 0.98
Aluminium | 3,252 75 0.027 0.106 3.870 3.77 0 16.968 | 498.184 0 0 0.13
Manganese | 3,251 17 0.011 0.084 7.742 2.532 0 19.090 | 451.048 0 0 0.0315
Iron 3,274 22 0.015 0.088 5.842 3.15 0 19.658 | 581.378 0 0 0.08
HPC 3,311 191 116.785 | 1,127.302 9.653 53,000 0 34576 | 1513.356 0 0 210
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Fig. 6. Cumulative frequency polygons of each water quality parameters.
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