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Environmental Isotope-Aided Studies on Water
Resources in the Region of Cheju(Il)

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

Summary

In order to establish effective protective measures to prevent the contamination f ground water

caused by the sea water intrusion, environmental isotope-aided techniques were applied in the

Soguipo-shi area situated in the south of Cheju island to ascertain whether existing boreholes were

free from salty water contamination.

Water samples were collected, according to season, from the sea, the spring and the boreholes for

measuring temperature, pH, mineral contents, electrical conductivity and environmental isotopes(H
-3, H-2, O-18).

1.

Electrical conductivities of sea water and ground water of good quality were 50,000umho/cm,
100mho/cm respectively, while the poor ground waters located closely at seashore had the
range of 200 to 600xmho/cm.

_ The content of tritium was 4 to 5 TU in sea water, 15 to 17 TU in spring water and 11 to 17

TU in ground water.

_ The deuterium content was -4 to -2 per mill in sea water, -38 per mill in spring water and -40

to -37 per mill in ground water.

_ The mineral content and electrical conductivity of ground water from boreholes, $4, 55 were

1.5 to 3 times higher than good ground water but the contents of tritium, deuterium and oxygen
-18 were very similar to it.
The result indicates that these ground waters are being contaminated by municipal seawage

or other sources.

. However, in case of ground water from borehole S9, its tritium content was very similar to sea

water and its deuterium and oxygen -18 content were higher than ground water(S4, S5).
Consequently, it is concluded that the ground water of borehole S9 is affected by sea water.
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Fig. 1. Location of sampling sites of Soguipo
metropolitan area.

Table |. Specifications of the sampling sites in Soguipo-shi area.

Distance Pumping
. s Depth tube
Sample Location Description from sea .
(k (m) diameter
m)

(mm)
Sl Songsan-dong Sea water 0 - -
S2 Songsan-dong Spring water 0 - -
S3 Songsan-dong Sea water 0 - -
S4 Songsan-dong Ground water 0.23 60 50
S5 Songsan-dong Ground water 0.25 34 45
S6 Chungbang-dong Ground water 0.65 45 50
S7 Sogui-dong Ground water 1.00 41 50
S8 Sogui-dong Ground water 0.93 60 50
59 Sogui-dong Ground water 0.15 62 50
S10 Sogui-dong Ground water 0.15 250 50
S11 Sogui-dong Ground water 1.05 70 50
S12 Sogui-dong Ground water 0.40 60 50
S13 Sogui-dong Ground water 1.40 35 50
S14 Sohong-dong Ground water 2.65 80 155
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Fig. 2. The Variation with time of the monthly
weighted tritium levels in Pohang rainfall.
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Fig. 3. Distribution of tritium concentration in Korea.
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Table 2. Seasonal change of environmental tritium and deuterium levels in water samples from soguipo-shi

area.
Sample February July September
Tritium Deuterium Tritium Deuterium Tritium Deuterium
(TU) (per mill) (TU) (per mill) (TU) (per mill)
S1 4.611£0.57 -4.6+0.6 5.15+0.54 -5.510.4 7.18%+0.52 -5.740.7
S2 15.64+0.65 -12.3+£0.5 17.29+0.62 -38.7+0.5 11.93+0.55 -11.1+0.9
S3 4.43+0.56 -2.7+£0.5 4.78+0.55 -3.5%0.6 4.33+0.52 -4.3+0.6
S4 13.76+0.62 -37.6%+0.9 16.81+0.62 -37.4+0.1 11.77+0.54 -37.1+0.8
S5 12.11+0.61 -38.3+0.8 11.36+0.58 -37.8+0.6 11.46+0.53 -37.1+£0.7
S6 7.80+0.58 -38.6+0.6 12.56+0.59 -39.1+1.0 5.90+0.52 -36.8+0.6
S7 12.52+40.58 -38.940.7 17.05%0.27 -39.0+0.8 9.59+0.61 -38.8+0.7
S8 11.89+0.60 -38.0+1.0 - - - -
S9 3.60+0.55 -38.8+0.6 5.12+0.62 -38.2+0.7 2.39%£0.50 -38.7+0.5
S10 13.94+0.61 -38.8+0.7 16.70+0.60 -39.1+1.0 12.19+0.54 -38.7+0.8
S11 13.24+0.59 -39.1x0.9 15.12+0.58 -39.5+0.8 10.59+0.54 -38.8+0.7
S12 3.95+0.56 -38.4+0.8 10.91+0.57 -38.8+0.7 7.93+0.51 -38.9+0.6
S13 15.04%0.63 -40.3%+0.9 16.66+0.60 -39.1+0.5 11.89+0.55 -38.5+0.6
S14 13.22+0.60 -39.3+1.0 15.28+0.60 -39.8+0.6 12.61+0.54 -39.0+0.5

- ! not sampled
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Table 3. Chemical data of water samples from Soguipo-shi area in February.

Conductivity
Sample TP pH (N KL 08 e Gom e G
Sl 16.0 8.3 9,470 400 1,080 390 16,083 2,752 159 40,000
S2 15.0 6.9 6.6 1.9 2.1 2.8 9.4 1.4 27.7 114
S3 14.0 8.1 9,390 350 1,070 400 15,553 2,649 150 33,574
S4 14.0 7.0 59.0 6.2 11.0 7.4 42.6 8.3 28.7 370
S5 16.0 6.9 62.9 12.7 22.8 22.2 103 30.0 60.8 323
S6 15.0 7.1 11.6 2.4 3.0 4.8 15.8 3.2 47.3 122
S7 17.0 6.5 9.8 2.4 2.9 4.7 15.9 1.5 22.2 125
S8 13.0 6.6 19.2 3.4 5.4 10.0 28.5 2.7 55.7 222
S9 18.0 8.2 15.1 4.1 5.0 11.5 15.9 2.0 62.5 204
S10 14.0 6.7 6.0 1.9 2.3 3.3 12.3 1.0 30.4 100
S11 15.0 6.7 10.8 2.8 3.1 2.7 15.3 1.4 30.7 125
S12 16.0 6.9 11.8 2.1 3.3 5.9 17.6 1.5 44.9 143
S13 14.0 6.8 6.4 2.1 3.1 2.4 9.5 1.5 25.3 100
S14 14.0 6.8 4.9 1.7 1.4 1.8 7.0 1.1 19.9 45
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Table 4. Chemical data of water samples from Soguipo-shi area in July.

Temp pH Na K Mg Ca Cl SO. HCO, Conductivity

Sample ) (ppm) (ppm) (ppm) (ppm) (ppm) ((ppm) (ppm) (é‘rg’_hl;)
S1 205 8.1 880 470 800 1,800 14,664 2,391 113 65,000
$2 160 7.1 11.2 0.2 2.6 84 13.6 2.8 24.7 155
S3 205 81 8,600 480 700 2,300 15,281 2.608 193 67,000
S4 175 7.2 186 2.2 50 142 324 7.3 957 280
S5 17.0 7.1  54.0 4.2 11.8 194 30.1 19.3 54.7 600
$6 170 7.3 132 22 50 9.8 12.8 2.9 375 170
S7 165 73 1.6 0.2 52 9.0 187 1.6 257 170
S8 165 6.6 19.2 2.4 6.4 132 256 2.5 304 -
S9 190 81 140 2.8 6.4 168 21.5 2.2 8.1 -
S0 160 7.1 100 0.2 52 88 148 1.7 243 155
SiI 190 7.0 180 2.8 7.0 158 26.7 4.1 32.1 280
S12 175 6.8 164 22 58 13.6 193 2.0 52.7 230
S13 180 69 116 2.4 50 10.2 14.4 4.6  26.7 200
S14 140 69 100 26 62 13.6 14.8 2.3  22.0 200

- . not measured

Table 5. Chemical data of water samples from Soguipo-shi area in September.

Temp H Na K Mg Ca cl SO HCO, Conductivity

Sample ") (ppm) (ppm) (ppm) (ppm) (ppm) ((ppm) (ppm) ‘é‘;ﬂ;’
SI  22.0 85 4700 500 90 700 873 551  86.5 10,000
S2 155 7.0 62 0.2 34 64 101 1.5 23.0 172
S3 245 83 7.200 400 1,300 700 13,572 1.322 255 20,000
S4 175 7.0 200 26 7.8 114 424 83 3.7 192
S5 16.0 68 27.0 2.8 8.4 13.2 47.4 149 317 263
S6 165 7.3 106 2.0 52 8.4 145 3.0 34.8 135
$7 155 68 7.8 0.2 52 6.0 147 2.5  24.0 116
S8 - - - - - - - - - -
S9  18.0 83 44 21 72 6.0 195 2.8  76.0 200
S0 155 69 86 02 52 7.0 13.6 0.8 23.6 114
Si1 155 6.8 1.2 20 56 7.8 17.3 1.7 21.6 139
S12 16.0 6.9 15.8 2.0 7.0 12.2 22.5 3.4 39.5 172
S13 160 7.1 82 02 52 64 1.5 1.7 223 100
S14 150 7.1 46 02 48 114 100 1.3 135 90
- . not sampled
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Table 6. Classification of water samples from Soguipo-shi area.

Types of water
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Fig. 6. Trilinear diagram(September)
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Fig. 7. Chemical analyses of waters from Soguipo-shi Area. Chioride-bicarbonate ratios are shown above

each quality diagram(February).
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Table 7. Chloride-bicarbonate ratios as a criteria of sea water intrusion.

February July September
Sample —_— — —_—
CI/HCO, CI/HCO, C1/HCOs

S1 173.60 223.20 173.30
S2 0.58 0.94 0.75

S3 178.10 136.20 91.50

S4 2.55 2.17 2.29

S5 2.90 0.96 2.58

S6 0.59 0.56 0.72

S7 1.28 1.26 1.06

S8 0.88 1.47 -

S9 0.43 0.45 0.44
S10 0.70 0.96 0.97
S11 0.86 1.42 1.40
S12 0.68 0.63 0.97
S13 0.66 0.93 0.86
S14 0.61 1.17 1.29
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