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Contents of the specific components in the natural mineral water was discussed in relation to the
well depth and geology. According to water quality data during the last five years(1998~2002), the
nitrate and fluoride concentrations, and pH averaged 0.89—~1.09 mg/L, 0.37~0.45 mg/L, and 7.30~
759, respectively. These values are the similar range to those of generalized groundwater having
same well depths, implying that shallow groundwaters flow into the production wells. In general,
no clear relationships between the water quality, well depth, and geology were found. The average
arsenic concentration of the natural mineral water increased from 0.0024 mg/L in 1999 to 0.0066
mg/L. in 2002. The percentage of production well with arsenic level higher than 0.001 mg/L also
increased from 20.1% in 1999 to 64.9% in 2002. In 2002, 11 out of 57 production wells exceed 0.001
mg/L which will be announced as a new arsenic standard for drinking water by USEPA.
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Fig. 1. A location map showing 57 natural  mineral

water companies for the study.
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Fig. 2. Production quantity of the natural mineral
waters during the period of 1996-2001.
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Table 2. NOs-N, pH, F, and As values in the natural mineral waters. unit : mg/L
Content Year Mean Min. Max. Std. dev. Samples

1998 0.90 0.00 4.33 0.89 57

1999 1.09 0.00 5.37 1.04 62

NO3-N 2000 0.80 0.00 4.99 0.93 57

2001 0.98 0.00 491 0.87 61

2002 1.00 0.00 492 1.04 57

1998 7.36 6.08 8.17 0.42 57

. 1999 7.30 6.09 3.48 0.59 62

2000 7.51 6.03 8.27 0.50 57

2001 7.59 6.41 8.98 058 61

1998 0.37 0.00 191 0.43 57

1999 0.43 0.02 2.92 0.48 62

F 2000 0.42 0.03 3.27 0.58 57

2001 0.45 0.07 1.50 0.36 61

2002 0.43 0.04 1.90 0.44 57

1999 0.0024 0.0000 0.0560 0.0090 62

As 2000 0.0057 0.0000 0.0630 0.0113 57

2002 0.0066 0.0000 0.0390 0.0095 57
" ! no unit
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Fig. 3. Relationships between well depth vs. NO3-N, pH, and F values and NO3-N vs. F values

of 57 natural mineral waters in 2000.
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Table 3. Correlation coefficients between well
depth and NOs-N, pH, F and As values.

Geology  NOs-N pH F As
Pc metam. -0.158 -0.052 0.365 -0.144
Og metam. 0387 -0.247 0476 0559

Granite -0532 0143 0419 -0.016

Total -0.290 0.013 0372 0016
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Table 4. Arsenic contents of various rocks. |
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Fig. 4. Histograms of the As contents in the
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Table 5. Ranges of As contents in the natural
mineral waters.

v 0 0~0.005 0.005~001 0.01~0.05
ear
(mg/L)  (mg/L) (mg/L) (mg/L)
1999 49(79.1) 9(14.5) 1(1.6) 3(4.8)
2000 30(526) 11(196) 7(12.3) 9(15.8)
2002 20(3.1)  17(29.8) 9(15.8) 11(19.3)
() . percentage
A Pc metam.
A :0g metam.
0O : Granite
g -
g
&
Q A
a
0 0.02 0.04 0.06 0.08
As (mg/ L)

Fig. 5. A relationship between well depth and As
contents in 57 natural mineral waters according to
geology in 2000.
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