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Enivironmental Isotoped-Aided Studies on Water Resources in the
Region of Cheju(Vil)

Zang-Kual U., Chang-Cho Choung, Sung-Jun Song, and Jong-Sung An

Summary

The tritium levels(0.59-4.6 TU) of ground waters(C1,C3,C5) in the Hankyung area were
lower than those(10 - 20 TU) in Cheju-shi, Soguipo-shi, and the eastern area of Cheju
Considering that most rain water percolates into the underground very quickly due to the
permeable strata, the ground waters having low tritium level seemed to be very old ones, not
affected by the rainfall directly and differed from another ground water resources. C8 ground
water has lower tritium level than the others of Cheju-shi; being contaminated by municipal
sewage or fertilizers from the farm field In the eastern area of Cheju, the salty ground
waters located closely near the coastal area have lower tritium levels than those being far
from the coastal area From this results, triium analysis of ground water was proved helpful
for the interpretation of ground water age and orgins. For better evaluation of sea water
invasion into ground water, stable isotopes such as deuterium and oxygen-18 should be
analyzed simultanecusly. At some ground water sites(C1,C2,C3,CAC8), NO; - N ranged 10
to 20 ppm and Ca was more dominant than Mg. It could be concluded that such ground
waters were contaminated by fertilizers from the farm fields or municipal sewage but by sea
water.
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Figure 1. Location of sampling sites in Cheju Island.

Table 1. Specifications of sampling sites in Cheju area.

Sample No. Location Description Distance Depth(m)
from sea(km)

C1 Bukcheju-gun Hankyung-myum Yongdang-ri Ground water 1.25 79
Cc2 Bukcheju-gun Hankyung-myun Hanwon-ri Ground water 3.20 63
Cc3 Bukche ju-gun Hankyung-myun Chosoo-ri Ground water 5.85 125
o | Bukcheju-gun Hankyung-myun Chungsoo-ri Ground water 7.70 125
c5 Bukcheju-gun Hankyung-myun Hanwon-ri Ground water 10.1 63
(o] Cheju-si Samdo 2-dong Ground water 0.10 40
c7 Cheju-si Ildo 1-dong Ground water 1.30 78
C8 Cheju-si Ara-dong Ground water 3.60 141
c9 Cheju-si Ara-dong Ground water 7.20 240
Cl10 Cheju-si Konip-dong Spring water 0.03 0
Cll Cheju-si Nohyung-dong Stagnent water 9.60 0
C12 Cheju-si Nohyung-dong Stagnent water 17.1 0
C13 Bukcheju-gun Kujwa-up Jongdal-ri Ground vater 0.60 25
Cl4 Bukcheju-gun Kujwa-up Jongdal-ri Ground water 1.45 35
C15 Bukcheju-gun Kujwa-up Jongdal-ri Ground water 2.75 75
Cl16 Bukcheju-gun Kujwa-up Sando-ri Ground water 5.60 120
C17 Bukcheju-gun Kujwa-up Hado-ri Spring water 0.00 0
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Tavle 2. Environmental tritium levels in Cheju rain-

fall.
Tritium(TU)
Sample
June
Precipitation 8.37

Table 3. Environmental tritium of water samples

from Cheju area.

Sample Tritium(TU)
No. April June August
Cl 0.59 5.98 2.19
c2 8.80 8.07 8.85
c3 4.61 8.24 4.17
C4 8.57 7.89 8.04
C5 2.06 8.33 8.24
C6 9.05 9.50 8.81
c7 8.92 9.31 8.60
c8 7.27 6.85 8.62
c9 8.93 8.28 8.86
C10 8.80 8.61 7.42
C11 8.7 6.72 8.15
C12 5.27 5.15 4.91
C13 7.96 8.76 7.95
C14 9.80 9.87 10.5
C15 9.72 10.1 -
C16 9.22 11.0 -
C17 6.76 6.42 -
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Figure 2. Stable isotope composition of water samples from Cheju area.

Table 4. Chemical data of water samples from Cheju area(April).
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Table 5. Chemical data of water samples from Cheju area(June).
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Table 6. Chemical data of water samples from Cheju area(August)
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Figure 3. Trilinear diagram of water samples from Cheju area(April).
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Figure 5. Trilinear diagram of water samples from Cheju area(August).
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Environmental isotoped-aided studies on water resources
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Table 7. Sodium absorption ratic(SAR) of
water samples from Cheju area.

Sample SAR
No.
April June August

1 1.13 0.77 1.13
Cc2 0.91 0.88 0.88
c3 0.99 0.40 0.82
Cc4 0.83 0.80 0.75
c5 0.91 0.85 0.38
c6 0.76 0.75 0.72
c7 0.68 0.67 0.62
c8 0.78 0.78 0.69
c9 0.7 0.71 0.60
C10 0.74 0.74 0.76
Cl11 0.58 0.62 0.23
Cl12 0.70 0.35 0.45
C13 25.3 20.1 18.4
Cl4 4.81 5.21 5.37
C15 3.72 3.52 0.82
Cl6 1.65 1.65 0.32
C17 11.9 11.7 19.2

Table 8. Classification of waters from

Cheju area.
Sample Types of Water
No.
April June August

C1 Na. HOO3 Ca.Cl Ca. HCO3
c2 Ca.Cl Ca.Cl Ca.Cl
c3 Ca.Cl Ca.Cl Ca_HCO3
C4 Ca.Cl Ca.Cl Ca.Cl
C5 Na. HOO3 Ca.Cl Ca.Cl
c6 Ca. HCO3 Ca.Cl Ca.Cl
C7 Ca.Cl Ca.HCO3 Ca.Cl
c8 Ca.Cl Ca.HCO3 Ca.Cl
9 Na. HCO3 Ca.Cl Ca.Cl
C10 Ca. HOO3 Na HCO3 Ca.Cl
C11 Na. HO03 Ca.HCO3 Ca.Cl
C12 Na. HO03 Ca.HCO3 Ca.Cl
Ci3 Na.Cl Na.Cl Na.Cl
Cl4 Na.Cl Na.Cl Na.Cl
C15 Na.Cl Na.Cl Na.Cl
C16 Na.Cl Na. Cl Na.Cl
C17 Na.Cl Na.Cl Na.Cl
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Table 9. Chloride-bicarbonate ratios as a
criterion of sea water intrusion.

Sample C1/HO0;

No.

April June August
Cl 0.48 1.38 0.62
Cc2 1.41 1.32 0.96
c3 1.05 1.36 0.62
C4 1.03 1.4 1.45
Cc5 0.65 1.09 0.64
Cc6 0.46 0.61 0.42
Cc7 0.94 0.36 0.38
C8 1.01 1.29 0.52
9 0.02 0.01 0.23
C10 0.29 0.48 0.47
C11 0.02 0.03 0.02
C12 0.06 0.20 0.29
C13 63.4 43.9 67.3
Cl4 7.89 9.03 8.06
C15 4.39 4.13 2.92
-C16 4.04 4.40 3.19
C17 29.6 74.7 84.0
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