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S City depends on the T River as source water for water supply. Arsenic and boron from the hot-spring waste-
water discharged from the hot-spring spa resort and emerging from the fractures of bedrock of the river have been
prevalent contaminant of the T River water. This research was conducted to propose the simple and quick surrogate
parameter for water quality management easily. And through making hexa-diagram of principal ions in the water
samples, existing state of the water and influence of the human activity or geological origin can be figured out. Asa
results of characteristics of the T River water quality using principal component analysis, the contributory percen-
tages of the 1st, 2nd and 3rd principal components were 40.80%, 21.40% and 11.31%, respectively. Therefore it was
clarified that the quality of the T River water could be explained by these three principal components. Concentration
of the chloride ion, which is one of the characteristics of the hot-spring water, was well correlated to both arsenic and

* Corresponding author : wdream@andong.ac.ke
381



382 ol % - Yuko Sato - v} - AmA

boron concentrations. Hence concentrations of the arsenic and boron in the raw water of the water treatment plant

can be predicted by the measurement of concentration of the chloride ion.

Key words : abandoned mine, hot-spring, T river, principal component analysis, water quality
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Fig. 1. Outline of T River Basin and sampling stations.
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Fig. 2. Average, maximum and minimum concentrations of arsenic(total)
and boron in the T River Basin.

Table 1. Characteristics of | hot-spring and T mine wastewater,

Item Unit J hot-spring water T mine wastewater
As(Total) mg/L 310 15
B 365 297
Fe 048 014
Mn 1.01 0.83
Zn <0.001 0.24
Al 0.04 0.06
Cr ng/L 53 -
Ni 1.0 -
Cu 59.8 -
Se 35 -
Mo <1 -
cd <1 -
Sb 324 -
Pb 15 -
ca” mg/L 137 59
Mg™* 8 10
Na' 930 241
K' 255 61
a 1594 457
SOs” 107 1590
4.3Bx meq/L 47 056

@, *= As(total) : 1.5 pg /L (As(II) : 1.5pg/1, As(V) : zero)
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Table 2. Characteristics of influent and effluent in a sewage treatment plant.

Item Unit Influent Conc. Effluent Conc.
As(Total) ug/L 1023 822
Sol. As(V) 891 499
Part. As(V) 57 304
Sol. As(IIl) 75 17
B mg/L 1246 1326
Fe 0.49 0.66
Mn 035 0.02
Zn 0.03 <0.001
Al 0.27 0.04
Cr ng/L 34 3.76
Ni 20 2,66
Cu 472 28.22
Se 17 17
Mo 17 11
Sb 7.8 59
Pb 27 33
Ca™ mg/L 58.11 54.24
Mg™ 5.64 545
Na® 41145 355.33
K’ 116,58 103.77
cr 605.20 608.31
SO4* 4805 4629
4.3Bx meq/L 2.53 0.91
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Fig. 3. Hexa-diagram of the T River Basin.
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Table 3. Eigenvalue of the 1st, 2nd and 3rd principal components.
Principal , Contributory Accumulation of
Eigenvalue .
component percentage contributory percentage
1st 5.303717 40.80% 40.80%
2nd 2782520 21.40% 62.20%
3rd 1.470867 11.31% 73.52%
02 0 02 04 06 04 02 0 02 04 06 0.5 0 05 1
The 1st principal component The 2nd principal component The 3rd principal component
Fig. 4. The eigenvector of the 1st, 2nd and 3rd principal components.
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Fig, 6. Scores of the 1st and 2nd principal components.

Table 4. Correlation coefficients between conc. of inorganics(station 7~12).

As

o) B Fe Mn Zn Al G* Mg Na° K T SO
B 0.95
Fe 0.03 0.06
Mn 0.72 074 037
Zn 0.03 002 030 02
Al 0.05 006 067 035 013
ca 086 087 002 066 005 004
Mg® 069 073 004 062 007 008 072
Na* 0.65 067 011 049 000 -002 058 053
K 057 060 007 046 001 002 049 045 098
cr 095 097 006 073 002 004 08 075 068 059
SO& 051 055 -004 044 028 000 048 047 038 034 057
43Bx 081 08 ~ 010 065 004 002 078 068 05 052 08 045
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