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Geological structure and groundwater resources
of Cheju and Oahu Island
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Cheju and Oahu island are similar in geology, characterized by same types of volcanic activities during
the late Tertiary to the early Quaternary. The occurrence of groundwater in both islands depend on two basic
elements, permeability of volcanic rocks and precipitation, However, groundwater occurrence in Oahu is much
more controlled by dike complex in the regional volcanic rocks. :

There are two different types of groundwater in both islands. One is perched groundwater standing at
any high altitude, and the other is basal groundwater developed near the coastal area,

The groundwater quality of Cheju island is good in general for drinking. But many wells near the
eastern coastal area are salt intruded due to over pumping activities and the area of salt water intrusion has
increased landward from the year of 1970. This feature of salt water contamination is similar at Pear] Harbour
in Oahu island.

In order to prevent this salt water contamination into fresh groundwater reservoir on Cheju island, it is
urgently asked to make groundwater flow study along the coastal area on terms of groundwater potentials and
their maximum ultimate exploration.
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The main rock types in deep drilling wells at the eastern part of the island. The three

different rock types are found. The upper part consists of basalt, but the middle part
consists of marine sediments with shell debris, while the basement consists of tuff.
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volcani¢ island.

General Lithology section of Cheju
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Location of main spring in Cheju island. Most springs are scattered along the coast

indicating basal springs, while the spring CIS2 indicates perched spring.
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Table 1  Discharge of main springs more than 10,000m’/day(ADC, 1989)

Area Spring Name Discharge(m3/day)
1 Ci Sam Yang 32,000
Cheju City Oedo 21,900
Aseungsang 13,220
Nort Ongpo Chun 39,650
orth Sinchon & Keunmul 13,590
Sinmul 16,240
i i Chunjiyeun 22,970
Seogwipo City Jungbang 10,380
Chunjeyeun 19,000
Kang Jung 64,570
Chogedongmul %8,140
Daejeung(Seulim) 5,000
South Sinsan 36,580
Sinchun 12,000
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Table 2 Water balance in the Cheju island
(UNDP/FAQ, 1972).

Rainfall 100 percent
Evapotranspiration 34
Run off 26
Infiltration 40
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Table 3 The range of electrical conductivity and distance from the coast to
equipotential line of 200 uS/cm based on EC values of each area.
Area Range of Ec value Distance in average from seashore
(uS/cm) to 200uS/cm in Ec
North ‘ 30 - 300 2 km
South 35 - 245 2 km
West 100 - 250 2.5km
East 100 - 4,000 6 km
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Fig.4 Distribution of electrical conductivity( uS/cmy)in groundwater of the Cheju island. The EC value
is lower than 100 pS/cm in springs or perched aquifer, but increase following the low gradient
of the topography. The eastern part is exceptionally high due to salt water intrusion..
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Table 4 Comparison of the pH value in Chejﬁ
water and the mean.

Water Mean Cheju
Groundwater 4-9 6.6-7.7
Precipitation 5.7 5.1-6.3
Sea Water 8.1-8.3 8.0

* pH values in the groundwater at Taejeon of
the mainland show 5.96 - 7.15
(Data from KIER, 1989).

Table 5 pH values of five selected springs.

Ref. No. Area pH
NES] Sunulungmul 6.9
SWS§1 Andug Valley 6.8
SPS1 Hanil Spring 6.7
SPS2 Chunjeyeon Fall 6.8
CIS1 Samyang Spring 6.8

* pH values in the springs at Taejeon of the
main land show 5.98 to 6.97
(Data from KIER, 1989).
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Table 6 The composition of main cations and anions in the spring and groundwater of Cheju island
unit : ppm, () : estimated
Ref. No. Name K+ Na¢+ Ca* Mgt Cr S0+ HCO3 NO3 Si0z TDS EC pH
CIA 3 Whangsaeat 26 135 93 55 180 O 48 05 21 182 190 77
CIA 4 Ara 27 195 155 100 32 0 46 14 17 144 232 74
CIA 9 Dodu 35 13 71 63 175 0 57 05 165 139 195 71
CIA 5 Wolreung 43 20 83 82 31 13 4 06 19 203 221 72
NWAI13 Jenji 51 18 65 49 175 18 38 05 16 143 208 76
NWAI8 Dongmyung 30 11 55 54 165 Tr 41 <05 145 120 156 66
NWA34 Kosan 45 26 12 130 43 17 53 09 17 260 276 7.1
NWA36 Myungeedong 28 12 36 <05 14 14 (23) . (05 17 94 119 74
NWA49 Yongsoo 52 22 145 45 26 1.1 78 05 14 157 268 7.7
NWAS2 Haga 3.1 85 47 40 12 0 44 05 19 100 155 78
SPA 1 Wolpyung 26 11 19 12 18 ND (66) (<05) 29 130 138 74
SPA 2 Sinhyo 63 185 175 11 33 0 29 1.8 16 133 215 70
SPA 5 Hoesu 34 89 49 53 8 ND 52 (<05 32 73 135 72
SPA 6 Sakdal 16 1 81 47 15 ND (83) (05 13 12 172 73
SPA 13 Yongheung 20 53 28 21 72 Tr (23) (=05) 18 48 98 78
SPP 10 Midojang 27 9 69 37 14 14 41 0 10 126 14 72
SFP 11 Yongmunjang 60 34 16 11 40 76 126 0 10 263 403 76
SEA 3 Pyosun 33 145 57 115 28 54 62 05 145 138 234 176
SEA 5 Whajeon 38 30 49 89 50 21 42 0 17 200 511 72
SEA 6 Tacheung 42 30 125 115 59 13 28 07 155 167 269 67
SEA 7 Gasi 24 8 49 44 11 0 42 05 73 8 131 77
SEA 9 Tosan 24 74 47 18 9 14 39 05 135 8 132 177
SEA 10 Sungup 33 94 58 38 92 0 53 05 145 97 161 75
SEA 17 Siheung 98 154 20 33 297 49 52 («<05) 30 688 1040 7.
SEA22  Sumang 32 98 61 49 16 0 37 05 18 124 160 74
SEA26 Susan 135 255 17 38 431 115 42 0 165 1103 1329 72
NEA 2 Keumyong 95 137 14 24 253 43 51 05 95 577 813 76
NEA 4 Sewha 7 82 13 18 159 24 53 05 16 417 577 17
NEA 5 Hamdeung 57 165 15 86 299 59 83 05 125 179 28 73
NEAi3 Dugchun 27 84 26 31 96 Tr 41 <05 145 95 133 176
NEA14 Songdang 32 10 43 37 166 06 29 05 15 100 132 76
NEU 1 Winchon 29 11 52 53 14 07 (1) (<05) 20 % 178 173
SWA 8 Gamsan 39 16 92 51 20 T (67) (=05) 32 133 248 75
SWU?2 Sage 22 16 96 29 17 Tt (64 (<05 145 99 209 77
CIS 1 Samyang 30 75 24 41 12 Tr 33 <05 155 98 126 68
CIS 2 Eorimok 09 37 15 15 6l 11 16 <05 105 49 58 15
NWS 1 Jangsumul 26 13 93 61 281 22 47) 0 (10) 179 191 73
NWS 2 Hanlimchun 44 135 49 o063 17 Tr 53 <05 19 132 192 173
NWS 3 Dongmyung 36 19 25 17 43 07 4 15 15 166 268 65
SWS 3 Sulim 34 115 46 43 18 Tr 34 12 16 120 150 73
SWS 4 Andug 195 27 24 115 55 10 31 21 145 186 299 68
SPS 1 SugwiHanilHotel 22 64 39 27 12 Tr 26 <05 15 102 111 67
SPS 2 Chunjeyeon 22 105 74 49 16 Tr 37 <05 13 139 148 638
SPS 3 Yongsil 09 35 15 1.1 66 Tr 17 <05 6 40 60 75
NES 1 Sunulungmul 41 79 43 109 1400 249 (49) <05 95 2881 4350 69
NEK 1 Sehwa 178 612 52 165 360 176 651 40 179 2940 739
NEK 2 Jongdal 101 4480 1621 1754 9270 1574 355 184 18980 30400 7.75
Sinyang Seawater 483 10430 3676 1350 18575 2331 11945 ND 1.69 8.0
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Table 7  Characteristics of Cheju water quality (groundwater and spring, 1990)

No. Ref No. Area K Na- Ca~ Mg~ CI 504 CO3 HCO3 Free Fe Li Sr NOy 8i0p TDS EC(us/cmn)
0y
1 CIS-2 Eorimok 109 306 244 123 620 107 ND 259 33 001 ND 002 050 167 400 32
2 SPA-5 Heesoo 263 663 572 531 820 181 ND 702 8.8 Tr ND 001 031 285 300 95
3 CIS-1 Samyang 222 628 421 357 106 230 ND 427 7.7 002 ND 001 783 274 730 46
4 D211 Donghok 214 918 387 362 150 321 ND 458 110 001 ND 002 720 265 860 91
5 NEA-15 Pyeongdae 770 1264 144 196 2122 307 ND 671 132 002 ND 004 757 278 5080 895
6 NES-1 Sunulungmul 220 4610 200 506 7640 1080 ND 64.1 99 002 001 0.12 588 254 15160 1,165
7 Sinyang 4570 10,590 3536 1,360 19,590 2,640 105 1663 1.0 016 019 654 088 321 38330
(Sea water)
% SEA-3 Pyosun 224 983 497 572 158 263 ND 580 6.6 T ND 002 622 297 1060 135
9 Haga 247 798 547 505 126 280 ND 610 6.6 001 ND 002 861 291 1000 156
(New well)
10 NWA-13  Jeuji 366 159 699 500 182 502 ND 732 6.6 001 ND 001 905 280 1200 167
11 NWA-11 Hanwon 423 160 867 990 280 724 ND 458 A 002 ND 002 344 321 1880 156
12 NWS§-2  Hanlimchun 412 138 724 694 180 436 ND 702 77 Tr ND 002115 274 1230 173
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Table 8 Comparison of the SO4™ and NO3™ composition

Unit : ppim

S04~ NOs3~
Ref.No. Area Before 90 ‘90 Before '90 ‘00 Remarks
CIS 2 Eorimok 1.1 1.07 <0.5 0.5 |Perched Spring
SPA 3 Hoesoo N.D 1.81 <0.5 0.31 |High Level Groundwater
CIsS 1 Samyang Tr 2.30 <0.5 7.83 | Basal Spring
NES 1 Sunulungmul] 249 108 <0.5 5.88 | Basal Spring
SEA 3 Pyosun 5.4 2.63 0.5 6.22 | Basal Groundwater
NEW 13 Jeuji 1.8 5.02 0.5 9.05 | Basal Groundwater
NWS2 Hanlimchun | Tr 4.36 <0.5 11.5 |Basal Spring
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=4 PYHHTH(Table 7).
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Table 9 The Cl-value of Cheju rain water

Date of Sampling Cl(ppm)  Location of sampling
1987.2.23 8.3 Cheju-City
1990.6.24 8.8 Jongdalri

Gujua-eup,
Buk Cheju
1990.6.25 3.4 Cheju-City

W Guge ARATE ehfFn ge
wEe 2BANG 2ol A4 ) ot
E 3ol Groupdt HCOs &-§%Fo] 40 ppm
o] 2] 50ppm B A TDS gko] 200 ppm

[+]

o 4g e £ENY A3 U E O
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Ae5E At Aol Aztel Ay drelH £FHMGA A AL B39 &
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% Tsuany
a0 SEA 17 (Sihaungl 38130
]
L-10590
sool- SEA WATER
Nea N.E; 2 (Kéumy.uﬂul

200~

TDRS imgs i
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SPP 11 {Yongiunlang

i SEA Siwhojon)
200
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A

gdai)
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Fig. 7

150
Ne* {mg/ [}

200 250

Graph of total dissolved solids(TDS) against sodium concentration, mg/l.

(®: Before '90, A: '90 Samples)
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Graph of total dissotved solids(TDS) against chlorine concentration, mg/1.
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Chloride(Cl)

dvF oz A Adade B
£ loppm U9l CIQlE Aol FAHol
I & ol A= 19,000 ppm (Garrels et
al, 1975) 9] 2 %S ZeY, E =2 F
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2 A9 ¥ < Za Sl (Fig. 8).
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The chemical composition of main components in the water resources of the Cheju island

(after Shoeller Diagram). There are clear differences of these compositions according to
the type of water resources. Mountain springs(9, 10) show the lowest contents of main
ions and groundwater (5,6,7,8) shows slightly higher contents in most ions than the
spring. While groundwater influenced by seawater in the eastern part(2,3,4) is
characterized by high contents of Na* and Cl, The number (I) shows chemical
composition of seawater ({1): seawater, (2): SEA26, 3): SEA17, @: NEA4, (B®: NWAS,
®: NWA13, (D: SWU2, SEA10, ©: C182, {: SPS3).
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Fig.10 The chemical composition of main components in the water resources of the Cheju island
(after Shoeller Diagram). There are clear differences of these compositions according
to the type of water resources. Normal groundwater(3,3,8,6) shows slightly lower
contents of Na* and Cl and SO+ . While saline groundwater influenced by seawater in
the eastern part(7,4) is characterized by high contents of Na* and Cl. The number @
shows chemical composition of seawater(2): seawater, (D: NES1, (7): D-62, @: W-11,

®): D-211, B: D-69, ®: H-1, ®: D-194).
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Fig.11  Area limitation of groundwater development. The eastern coastal area of TDS values
higher than 700 mg/l may develop groundwater for animals but for drinking water supply
the groundwater shouldn't contain TDS higher than 500 mg/l.
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Fig.14 Schematic chart showing OAHU's water sources (Courtesy Honolulu Board of Water

Supply).
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