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ABSTRACT

This study suggests a method to grade groundwater quality quantitatively using statistical approaches for evaluating the quality
of groundwater in wells included in the Groundwater Quality Monitoring Network (GQMN). The proposed analysis method is
applied to GQMN data from 2001 to 2008 for nitrate nitrogen, chloride, trichloroethylene, potential of hydrogen (pH), and
electrical conductivity. The analysis results are obtained as groundwater quality grades of the groundwater representing each of
the monitoring stations. The degree of groundwater contamination is analysed for water quality parameters, district, and usage.
The results show that the degree of groundwater contamination is relatively high by nitrate nitrogen, bacteria and electrical
conductivity and at Seoul, Incheon, Gwangju, Gyeonggido and Jeollado. The degree of contamination by nitrate nitrogen and
trichloroethylene is especially high when the groundwater is used for agricultural and industrial water, respectively. It is
evaluated that potable groudnwater in GQMN is significantly vulnerable to nitrate nitrogen and bacteria contamination.
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Table 1. Groundwater quality standards

Measurement item NO;N ClI

TCE pH BT EC

Water quality standard 10 mg/l 250 mg/l

0.03 mg/l

5.8-8.5 100 cfu/ml 500 uS/cm
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Table 2. Groundwater quality classification that is suggested in
this study
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Fig. 1. Examples of groundwater quality data of GQMN; (a) nitrate nitrogen at ST0201, (b) TCE at FH1202.
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Table 3. Examples of groundwater quality classification process

Measurement item NO;N TCE
Location code ST0201 FH1202
Frequency of water quality standard violations 6 1
Average concentration analysis Violation No violation
Sen's trend test Up trend No trend
Number of indications (Contamination index) 3 1
Grade Seriously contaminated Possibly contaminated

Table 4. The rate of contamination indication for each three statistical analyses

Statistical Analysis NO;N Cr TCE pH BT EC
Frequency of water quality standard violations 33.9% 2.7% 4.8% 4.6% 20.8% 54.2%
Average concentration analysis 11.5% 1.1% 2.8% 0% 13.8% 31.7%
Sen's trend test 10.0% 10.8% 0.3% 9.5% 2.2% 21.3%
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Fig. 2. Classification of groundwater quality in the area where imminent contamination is expected: (a) metropolitan city; (b) province.
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Fig. 2. continued
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Fig. 3. Classification of groundwater quality in general area: (a) metropolitan city; (b) province.
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