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The analysis of groundwater quality in Kyungnam Province was conducted using monitoring results ob-
tained during 1994. According to the analysis, most heavy metals and pesticides listed in Korean drink-
ing water standards were not detected in Kyungnam Province groundwater, but arsenic and volatile or-
ganics such as TCE and PCE were detected. Four inorganic contaminants were detected and frequency of
violating the standards was in order of NO;-N, F, As, NH;-N. Of organics, TCE and PCE were the only
contaminants detected. TCE more frequently violated the standards than PCE. Correlation was in-
vestigated among contaminants detected in Kyungnam Province groundwater. The correlation results
showed that high correlation existed among dissolved solids, hardness, and SO,*.
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Table 1. 1994 Groundwater Monitoring Results in Kyungnam Province

Contaminant Parameter Range Average Standard
NOs-N Inorganic ND*~26.0 mg/l 3.53 mg/l 10.0 mg/l
NH;-N Inorganic ND~4.94 mg/l 4.40 pe/l 0.50 mg/l
F~ Inorganic ND~4.6 mg/l 0.28 mg/l 1.0 mg/}
AS Inorganic ND~0.511 mg/l 4.60 pg/l 0.05 mg/l
TCE Organic ND~0.473 mg/l —*r 0.03 me/}
PCE Organic ND~0.166 mg/l - 0.01 mg/l
pH Aesthetic 41~10.9 T.51 5.8~8.5
Cl’ Aesthetic 72,889 mg/l 34 mg/l 150 mg/1
Hardness Aesthetic 8~2.350 mg/l 90 mg/] 300 mg/l
S04~ Aesthetic ND~1,500 mg/] 29 mg/l 200 mg/1
KMnQ4 Number Aesthetic 0.6~29.3 mg/l 1.84 mg/l 10 mg/l
ABS Aesthetic ND~0.10 mg/] 0.8 pg/l 0.5 mg/l
Zn Aesthetic ND~6.95 mg/l 0.18 pe/l 1 ng/l
Fe Aesthetic ND~3.08 mg/] 20.8 ug/l 0.3 mg/l
Mn Aesthetic ND~6.23 mg/l 36.9 pe/l 0.3 mg/l
TDS Aesthetic 58~5,383 mg/l 186 mg/l 500 mg/l
Color Aesthetic 1~30 cu 1.3 cu 5 cu
Turbidity Aesthetic 1~45 tu 1.3 tu 2 tu
Taste Aesthetic 0~1.7"*" 1.3 ND
Odor Aesthetic 0~1.2 0.9 ND

ND*: not detected

_** . Average values is not shown because it is too small.
*** 9% of samples in which taste or odor is detected.

Fig. 1. Reglonal distribution of groundwater sam-
ples used In this study.
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Fig. 2. Number of samples in violation of inorganic
and organic parameters of Korean drinking
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Fig. 3. Distribution of NO,-N concentration (mg/1}
in excess of Korean drinking water stan-
dard.
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Table 2. Average Concentrations of Inorganic and
Organic Parameters

. |NOs-N| F~ |[NH*-N| As |TCE|PCE
AR e mg/]l |mg/l| pe/l |uwg/l| we/l | wg/l
2441 870 | 5.2 [0.36] 11.4 |75] 0.1 | ND
A94] 809 | 2.8 (025 1.2 [4.0]75 0.1
wpabal] 152 | 55 [0.30] 2.1 483116
A%4| 124 | 3.0 |0.25] 2.4 |3.7|ND|ND
ZA8AA] 297 | 1.7 [0.23] 26 [29]04[ND
A& 109 | 3.8 [0.22] 1.6 [2.1]0.4 | ND
2ekAll 82 | 5.0 10.22] 0.9 [47/06]0.3
E9A] 43 | 20 J0.20] 1.9 [27|ND|ND
AxAl 86 | 2.1 [0.21] 2.0 3.0/ ND|ND
Aa4] 82 | 2.3 [0.23] 2.9 [24|ND|ND
okat7! 332 1 4.8 [0.26] 3.8 [5.1]13.0]0.2
et 58 | 2.1 [0.23] 2.5 [45]0.7|ND
37| 89 | 2.5 [0.63] 2.7 |42 ND | ND
93#] 39 | 2.0 [0.22] 4.1 |28/ ND|ND
gA7[ 19 1.8 [0.22] 1.9 |22 ND | ND
a7 83 1.7 10.22] 2.1 [31|NDIND
3ET| 56 1.5 10.23] 1.5 |2.6| ND | ND
JalZ| 16 | 2.0 [0.21] 3.0 [2.7|ND|ND
AHF| 26 1.5 |0.23] 3.1 |25 ND]|ND
FFF| 78 1.6 [0.21] 1.7 |19|ND|ND
AT 42 1.8 [0.21] 1.8 [2.0] ND |ND
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Fig. 4. Distribution of F' concentration (mg/1) in
excess of Korean drinking water standard.
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Fig. 5. Distribution of NH,-N concentration (mg/1)
in excess of Korean drinking water stan-
dard.
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Fig. 6. Distribution of As concentration (mg/l) in
excess of Korean drinking water standard.
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Fig. 7. Distribution of TCE/PCE concentration
(mg/l) in excess of Korean drinking water
standard.
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Fig. 8. Number of samples in violation of aesthetic
parameters of Korean drinking water stan-
dard.
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Fig. 9. Correlation between hardness and TDS.

Table 3. Comparison of Kyungnam Province and
Kangwon Province groundwaters for
their aesthetic qualities

Contaminant|Kyungsangnam-Do|Kangwon-Do
Hardness 90 mg/1 68 mg/l ]
TDS 186 mg/l 109~180 mg/]
Cl 34 mg/l 13 mg/l

SO~ 29 mg/ 1.1 mg/l

pH 7.5 6.5

*.Four regional average is in the range if 109~180 mng/l.
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Table 4. Correlation results

NO3 NH3 F As TCE PCE Cl Color Fe Hard KMn Mn pH S04 TDS Turb. Zn Taste Odor ABS
NO3 1.00 ) o
NH3 0.36 1.00
F 0.23 029 1.00
As 0.76 0.66 0.44 1.00
TCE 046 000 002 037 100
PCE 0.60 -0.10 0.09 032 0.26 1.00
Cl 0.16 0.10 -0.07 0.02 +0:08 .0.03 .1.00
Coflor 037 0.78 ©0.11 0.69 :0.29 -0.13 40.06 1.00
Fe 0.37 0.73 0.45 0.67 0.22 -0/408 004 0.71 1.00
Hardness -0.11 0.14 0.09 0.2 -0.13 -0.20 -0.01 .0.33 015 1.00
KMnO4 0.47 0.48 0.09 0.59 0.27 40.12. 0.38 0.51 039 0.00 1.00
Mn 0.71 0.35 0.24 .0.58 0.80 026 -0:03 0.51 0.50 -0.01 043 1.00
pH 0.12 0.36 0.63 ©.55 -0.02 0.04 -0.15 040 054 054 0.13 0.10 1.00
S04 -0.03 0.15 0.30 0.24 -0.07 -0.03 -0.183 0.27 022 w -0.03 0.05 0.70 1.00
TDS -0.07 0.14 0.07 0.12 -0.14 -0.19 0.23 0.30 0.14 0.97 0.09 -0.01 0.49 0.86 1.00
Turb. 0.31 0.59 0.20 040 0:14 -0.20 -0.05 0.66 0.52 0.19 0.20 0.37 0.26 0.14 0.18 1.00
Zn 035 0.43 -0.05 0.36 0.02 -0.12 0.31 0.55 045 0.19 043 0.17 0.06 0.08 026 042 1.00
Taste 0.04 0.22 -0.09 0.29 0.08 -0.14 -0.05 0.31 -0.01 037 0.16 -0.04 0.27 032 034 023 0.06 1.00
Odor -0.01 0.14 0.06 -0.05 -0.01 -0.13 -0.19 -0.04 -0.05 -0.21 -0.09 -0.05 -0.04 -0.16 -0.26 0.15 -0.07 0.52 1.00
ABS 0.61 0.51 0.23 067 025 0.58 0.06 045 055 -0.13 025 0.36 0.21 -0.03 -0.12 0.12 0.47 0.06 -0.03 1.00
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