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Physicochemical Characteristics of Groundwater Salinization in
the eastern aea of Cheju Island
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Dept of Environmental Engineering, Cheju National University
(Manuscript received 1 December, 1999)

The purpose of this study is to investigate the physicochemical characteristics of salinization of groundwater
at the estern area of Cheju island. For this purpose, the major ions of groundwater, spring water are analyzed.
The concentration of CI' and Na +K contained in the groundwater at near the coastline are higher than those at
inland area away from the coastline. The water quality components of groundwater observed at this area can be
classified into 4 types such as Na-Cl, HCOs, Na-CI-HCO; and Ca-HCOs. The concentration ratio of SO4 to Cl°
is 0.1354(R?=0.972) at this area. This value is very similar with Dittomer's ratio of 0.13. For Na', K', and Mg
versus Cl, their ratios also show a significant relationship between sea water and groundwater in this area.
From the chloride-bicarbonate ratio, it can be estimated that the intrusion distance of seawater from coastline to
inland area is 2.8km at Onpyung-Nansan, Sangdo and Pyungdae areas, and 5.4km at Kosung-Susan area.

The mixing ratio between seawater and fresh water by the intrusion of seawater is decreased with the
distance toward inland from coastline. This ratio(fresh water : seawater) is 80:20 in spring water adjacent the
coastlines, Onpyung area and 99.8:0.2 in the well at No.3 of Susan located at inland away from the coastline.
The concentration of Na observed at field is 25~45% lower than that theoretically calculated by this mixing
ratio. Based on the data of EC, the equipotential line of 500xmhos/cm is located at 4~5km point at
Kosung-Susan area and 2.5km point at the other area. The equation of correlation between Cl* concentration and
EC values is CI'=0.1927EC-16.683 for the area lower than 500 #mhos/cm and Cl =0.2773EC for the area beyond
500 # mhos/cm.
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Table 1. The present data of wells at each sampling

sites

(unit :

m)

Natural Dynamic Distance

Well No.  Location Elevation Depth water  water  from

level  level  coast
Kyorae kyorae 34500 2960 24600 25200 15700
D-203 Kujwa 6308 900 6670 7300 2,500
D-57 Pyungdae 5728 785 9600 %610 2000
Pyungdae Pyungdae 50
D-152 Sangdo 4055 600 3930 4360 2700
W-10 Sangdo 278 500 2610 2980 2,000
D-200 Jongdal 5202 7RO 5L1I0 6200 2200
D-282 Susan 13000 1700 15100 15800 7,600
D-69 Susan 10920 1320 10000 12050  6,7%0
Susan3 Susan R09 1200 9140 10700 5400
D-124 Susan 2866 510 2740 3300 270
D-28 Kosung 2824 410 2120 27130 2,000
Ojo spring Ojon 0 0 0
Sungeup? Sungeup? 1900 2000 17700 18000 10,280
D-194 Nansan 8828 1020 &3 9250 280
Ww-15 Nansan 4001 50 3830 4080 2500
D-30 Onpyung 3326 500 3290 3365 1,500
(S)gfggng Onpyung 0 0 0
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Fig. 1. Sampling sites for groundwater and spring
water in cheju.
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Table 2. Monthly precipitation of Sungsanpo in 1998
(The Meteorological Agency, 1998)

Month March  Aprii May  June July August

Precipitation 05 o370 g65 35 %5 2574
(mm)
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Fig. 3. Piper diagram of chemical composition of
study area in May, 1998.
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Table 3. Groundwater types and classification based
on Stiff diagram

Classified by
elevation
Type (distance from Well No. Remark
coast)
Onpyung spring, Ojo
0~5Tm spring, D-28, D-124, _
Tyee 1 (coast~27km) W-10, D-162(40m, 50m), N2 C1 tyoe
D-57
. >8m Kyorae, Sungeup2, D-69,
Tye T (98 km) D194, D22, Susan3 1103 WPe
Ty I 33m~63m D-203, W-15, D-200,  Na-Cl-HCO;
P & (1 5km~2%m) D-30 type
Type v OCcuTed in b dae, D-15240m)  Ca-HCOs ¢
ype Pyuﬂgdae area yungdae, m 3 lype
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Fig. 6. Bivariate plots of major ions versus chloride.

Table 4. Classification with chloride-bicarbonate ratio

~ Distance from
Classification d H.C03 Well No. coast
ratio .
(Elevation)

. Kyorae, Sungeup?, D-282, above 2.8km
Noinvaded <05 D-69, D-194 (above 8m)
Slightly 05~13 D-203, Pyungdae, D-200,  2.2~54km
invaded oo Susan3, D-30 (33~70m)
Moderate 2.5~2.Tkm
ivaded 0728 D1, W15 (0~dim)
Serious 5 98 D-57, W-10, D-124, D-28, coast~2.79km

invaded "~ Qjo spring, Onpyung spring  (0~57m)
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Table 5 Mixing trend and ion exchange through
comparison between theoretical and actual
concentration of Sodium

M Theoretical Actual Ch;;rnxgensﬁ;r;éer
Well No.  Fresh-  Salt-  concentration of concentration

water(%) water(®%)  Nalmg/€)  of Nalmg/ ) (Ion(tf;jh;?g ¢
Spnfrf!}mg 0 A I 1013 54
Ojo spring 886 114 9076 5186 390
D-28 %8 32 296 1479 L7
D-14 970 30 2438 1409 1029
W-10 916 24 1964 1.4 20
D-57 %86 14 1174 693 81
D-132 ®B7 13 1095 6.0 45
Pyungdae %1 09 79 5.0 29
W-15 %9.32 068 605 50.1 104
D-23 07 03 205 27 87
Susan3 08 02 26 129 97
D-30 087 013 171 134 43
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Table 6. The range of electrical conductivity and
distance from the coast to equipotential line
of 500 zmhos/cm based on EC values.

Range for EC value Distance from coast to

Area

( ¢ mhos/cm) 500 ¢mhos/cm in EC
Kosung-Susan 145 - 4000 4~5 km
Orpyang Nansan 139 - 7500 25 km
-Sungeup
Pyungdae 300 - 1,040 25 km
Sangdo 700 - 1,140 25 km

N

%
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Fig. 8. Equipotential line of 500 xmhos/cm based on

EC values.
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