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Table 2.1 Valcanic sequence and sedimentary stratigraphy in Cheju Island

Stratigraphic )
Age(Ma) Stage| Volcanic stratigraphy| Sedimentation
Era | Period Epoch
Holocene 1002, 1007 activities Sand dunes
0.01 .
tuff coned cinder cones
Feldspar basalt
5th P _
0025+ 0008 Trachyandesites
u Basalts/ Trachytes
0073 0085 cinder cones SYF
4th
Trachyte/ FB
ey’ | Peisto—| 0125
_cane tuff cones SSF
Ceno 3rd
-zoic
M 015 031 UFOB/Trachytes
041,
tuff cones 4
067+ 003 LFOB
— 073
SGF
L 2nd
170
U
USF
Plio
- M
cene oo 016 1St | OAB/Panpobasalt
Terti L
_ary M 5
iocene |
Oligocene %
Eocene 55
Paleocene 58.14+ 14
66 (+1000) Granite intrusive
664+ 17,
Meso TUff,
-zoic Cretaceous W elded tuff,
140 Lapilli tuff




70

(Table 3.1).

97

680

653

27

Table 3.1 Number of wells having open hole log data

Classification T otal Public well deep drilled wells

Total 680 653 27

Chgu city 79 75 4

Seoguipo city 72 67 5

Buk-chgu gun 292 279 13

Nam-chegu gun 237 232 5

f W-001 ’ W-001
, W(wdl) 70 71
U D, F, R
UNDP , D(domestic)

- 16 -




. F(fidd)

R(rural)
2
70
97
653 Table 3.2
Table 3.2 Public wdls in Chgu Island by area
I Average | Average Average

Qassification| Number | Average wel batom | Average | Average | © oY

of devation depth devation |vaer levd| vyidd down

Area wdls (m) m) m) (m) ( /D) m)
Total 653 98.60 131.64 -33.04 2367 1,163 17.19

Chqu city 5 136.50 164.15 - 2766 29.76 1,085 1571
Seoguipo city 67 141.65 15791 -16.17 77.29 937 35.40
Giwa 39 8283 103.89 -2001 641 1,159 6.94

Jocheon 41 12254 148.28 -25.74 17.04 1,302 14.54

Buk Aewd 85 1780 148.78 -30.98 12.77 1,013 13.25
chgugun| Halim 44 97.63 126.88 - 20.26 1255 1,066 8.59
Hankeong 70 5041 114.83 -6442 15.35 1497 26.02

Subtotal 29 95.53 130.46 -36.94 13.12 1,205 15.03

Dad eong 89 4161 93.17 -5156 12.67 1442 17.04

Andeogy 33 126.81 157.44 - 30.64 50.07 1,150 23.80

Nan | Namwon 55 109.76 134.35 - 2460 25.39 1,033 1558
chgugun| Pyosen 2% 90.27 11232 -2205 6.50 992 6.25
Seongsan 2 79.00 99.05 -2005 142 1,031 5.50

Subtotal 232 80.01 114.95 -34.95 1891 1,202 15.00




89 )
2% ,29 30%

Fig. 3.1

19 , 218 185
, 092 0.74 3

Joehaon

o puihlic well

Fig. 3.1 Location of public wdls in Chgu Island developed during 1970 to 1997.



(Table 33) '70 160 (25%), '80 131
(20%) 90 '97 8 362 (55%)
‘95
Table 3.3 Description of public wells classified by developed year
Classification T otal 1970 1979 | 1980 1989 | 1990 1997
Number of wells 653 160 131 362
. Average 98.60 6271 7354 12353
Elevation -
Maximum 442.00 214.30 314.00 44200
(m) Minimum. 9.00 935 9.08 9.00
Well depth Avgrage 131.64 9746 111.10 153.95
Maximum 460.00 222.00 230.00 460.00
m) Minimum. 26.00 26.00 55.00 50.00
: . : 27.04
Water level Avgrage 23.67 16.18 23.68 0
Maximum 278.00 157.30 278.00 222.00
(m) Minimum. 0.00 003 030 0.00
Average 17.19 957 19.11 19.79
Drawdown -
Maximum 184.00 85.00 67.00 184.00
(m) Minimum. 0.00 004 0.40 0.00
_ Average 1,163 1,609 1,643 791
\(('e/'dD)) Maximum 4,400 4,121 4,400 1,500
Minimum. 500 600 700 500
70 EL62.71m, '80 73.54m 90
123.53m , EL214.30m, 314.00m, 442.00m
97.40m,
111.10m, 153.90m, 222.00m, 230.00m, 460.00m
1 70 1,609 ‘80
1,643 90 791
4,121 4,400 1,500
1 600 , 700 , 500



Table 3.4 Description of public wels classified by well head eevation

Elevation 0 5001 | 10001 | 20001 | 30001 [ .o
Tad | 5000 10000| 20000| 30000| 40000|
Classification m m m m m over
Number of wels 653 206 195 180 63 7 2
Wl Ave. 13164 | 80.16 | 10198 | 169.19 | 25765 | 297.85 | 39500
depth | Max. | 46000 | 15300 | 22200 | 24400 | 33900 | 36000 | 460.00
(m) Min. 2600 | 26.00 3550 | 11000 9200 | 10000 | 330.00
Batan | Ave. | -3304 | -4951 | -3082 | -2535| -1675| 2400 | 4100
devation| Max. |-12200 |-12088 | -12200 | -99.00 | -59.00 | -19.00 | -30.00
(m) Min. 21400 | -6.66 2288 | 6300 | 12230 | 21400 @ 11200
Wae | Ave 2367 6.26 1266 | 3593 6418 | 12657 | 15250
leve Max. | 27800 | 4700 | 5826 | 14527 | 17700 | 27800 | 16000
™ [ min, 000 | 000 0.00 0.00 100 | 5600 | 14500
_ Ave. 1,163 | 1555 2,779 959 746 714 600
z";‘gs) Max. 4400 | 4400 | 3881 | 2800 1,339 900 700
Min. 500 500 500 500 500 500 500
Dray | Ave 1719 | 1460 13.07 1996 2653 | 5371 1400
dovn | Max. | 18400 | 6600 | 10500 | 15000 @ 13500 | 18400 | 23.00
™ [ min, 000 | 004 0.00 007 1.00 7.00 500
790 ,
70
200m
62.71Im 97 46m 0
123.53m 153.95m ,
957m 19.79m 10m (Table 34) 57m 116m
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Fig. 3.2 Averaged wdl depth, bottom elevation, water leve, yield and drawdown
by the elevation of well head.
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, ( ) . 32%
206 50m 89% 581 200m
(Table 35).
F- 264 EL4420m
EL9.00m F-120

Table 35 Elevation distribution of the public wels by areas in Chegu Idand

(Unit : Number of wdls)

Elevation | odf 0 (5001 | 100.01| 20001 30001 | 400.01 Ave. Max. | Min.
50 | 100 200 300 40| m

Area wdls m m m m m over (m) (m) (m)
Tad 653 | 26 195 180 63 7 2| 9860 | 44200 | 900
Chgu city 75 10 18 2 19 - - | 13650 | 30000 | 1500
Seoguipo city 67 7 17 2 13 2 - | 14165 | 32300 | 404
Guwa K] 9 2 6 1 - 8283 | 306500 | 1202
Jocheon 41 13 10 9 5 3 1| 12254 | 44200 | 1032
Buk Aewd 85 21 5 % 13 - - | 11780 | 28800 | 935
chgugun Hallim 4 16 10 13 4 1 - 9763 | 31200 | 13&4
Hankeong| 70 43 16 n - - - 5041 | 14700 | 900
Subtatd | 279 | 102 83 53 23 5 1| 9553 | 44200 | 9.00
Dag eong 89 62 5 2 - - - 4161 | 12500 | 9.08
Andeog 3 8 3 18 3 - 1| 12681 | 43000 | 1533
Nam | Namwon 55 6 21 24 4 - - | 10976 | 27300 | 1842
chgugun Pyoseon 26 5 12 8 1 - - 90.27 | 20500 | 545
Seongsan 2 6 16 7 - - - 7900 | 14900 | 2447
Subtatd | 232 87 V4 59 8 - 1| 8001 | 43000 | 908

- 22 -



EL50.01m 563 86% EL 1.0m
59 9% . EL142m
EL77.29m
F-036 EL2780m
D-316 16 (T able 36).

Table 36 The groundwater level distribution of the public wells by
areas in Chgu Island

(Unit : Number of wells)

Waer leve 0 |101|501|1001| 2001| 5001 | 100.01| 200.01 Ave | Max. | Min.

100 | 500 |10.00| 20.00| 50.00| 100.00| 200.00| 300.00
Area m | m|m| m m m m m (m) (m) )
Tad 5 176 | | 1M1 | 127 61 2 2| 2867 | 27800 | 000
Chgu city 1| 4 0| B| 20 5 1 - | 27 | 1460 | 050
Seoguipo cty - 5| 2 4| 16 18 2 2| 7729 | 271800 | 114
Gujwa 0] 21 5 - 2 - - 641 | 7400 | 000
Jocheon 5| 20| 6 2 3 2 - | 1704 | 16000 | 000
Buk Aewd 3|2, 20 24| 14 1 - - | 1277 | 7315 | 000
chgiugun Halim 5, 11 2, 10 5 1 - - | 125% | 7600 | 0.18
Hankeong 3| B3 11 12| 17 4 - - | 1535 | 6689 | 000
Subtata % | 97| 5| 48| 40 n 2 - | 1312 | 16000 | 000
Dageong | 12| 19| 16| 2| 2D - - - | 1267 | 4750 | 010
Andeay - 6| 2 - n 12 2 - | 5007 | 14500 | 000
Nam Namwon 2| 5| 4 8| 19 5 2 - | 539 | 12500 | 000
chgugun Pyoseon 4| 14 1 6 1 - - - 650 | 3250 | 000
Seongsan | 14| 15| - - - - - - 142 500 | 000
Subtata 2| 60| B| HB| 51 w 4 - 11891 | 14500 | 000




. Fig. 33
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Fig. 3.3 The reationship between eevation and groundwater level of the
public wells by areas in Chgu Island at the time of development.
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50.1 100.0m 264 , 100.1 200.0m 266

50.1 200.0m 530 81%  200.0m
1315m '97
F-296 460.0m ,
70 71 W - 006, W-029
2 26.0m (Table 3.7).

Table 3.7 Wdl depth of the public wells by areas in Chgu Island

(Unit : Number of wells)

Wel depth |0 | 801 |X01 |ADO 01 4001 Ty | Ave | Max. | Min.

500 | 1000 | 200 | 300 | 400 | m
Area m m m m m | over | (M) (m) (m) | (m)
Tod 2| 24| 26| 8| 12| 1| 85963 | 1316 | 4600 | 260
Cheu city 2| 13| 37| 2| 1| -| 12312 1841 | 3200 | 425
Seoguipo ity 2| 19| 30| 15| 1| - | 10581 1579 | 2220 | 355
Qjwa 4| 23| 10| 1| 1| - | 4052| 1038 | 3200 | 3BO
Jocheon 3| 14| 12| 7| 5| - | 6080 1482 3600 | %60
BUk Aewd 3| 28| 33| 2| 1| - | 12847 | 1487 3390 | %60
chgugun|  Halim 2| 21| 13| 5| 3| -| 5583 1268| 3200| 30
Hangeong | 1| 35| 32| 2| - - | 8039 | 1148 | 2200 | 500
Subtotd | 13| 121 | 100 | 3| 10| - | 36400 | 1304 | 3600 | 260
Dageong | 1| 61| 27| - - - | 8203 | 931 | 1400 | 476
Andeog 1 6| 20| 5| - 1| 5196 | 1574 | 4600 | 475
Nan | Namwan 1, 21| 26| 7| - - | 7390 | 1343 | 2800 | 275
chgugun| Pyoseon 2| 0| 13| 1| - - | 2921 | 1123 | 2300 | 430
Seongsan | 3| 13| 13| - - - | 2873 | 90| 1700 | 410
Subtotal 8| 11| 9| 13| - 1| 26671 | 1149 | 4600 | 275




EL(-)20.1 (-)50.0m

322 4%
11 19 3% (T able 38).
D-111 EL 100.0m EL (-)122.0m

, F-036 EL314.0m
100.0m EL2140m

T able 38 Bottom eevation of the public wells by areas in Chgu Island

(Unit : Number of wells)

Batom | gy | -01 |-101 1-201 §-501 [-10011 pe | pgax, Min.
elevation | -100| -200| -500 | -1000| m

Area until m m m m | bdow m) (m) (m)
Tad 0 67 127 22 140 7 -3B30 | +2140 -1220
Chgu city 4 5 14 47 5 - -216 5.3 -90
Seoguipo city 1 10 12 2% 6 2 -162 | +2140 -1220
Gujwa 9 5 5 - - - -200 -16 -400
Jocheon 1 7 6 2 4 1 -57 | +1120 -1208
Buk Aewd - 6 19 49 n - -309 -20 -977
Chq ugun Hdlim - 4 5 3 2 - -202 -80 -%6.1
Hankeong - - 1 12 5% 2 -644 -126 -1108
Subtotd 10 2 5% 116 72 3 -369 1120 -1208
Dag eong - 2 4 32 50 1 -515 -87 -1132
Andeay - 5 8 1.3 6 1 -306 -20 -1096
Nam Namwon 3 6 12 3 1 - -246 +87 -770
chgugun Pyaoseon - 3 8 5 - - -20 -50 -390
Seongsan 2 14 1.3 - - - -200 -81 -370
Subtotd 5 30 45 °¢] 57 2 -349 87 -1132




Fig. 34
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Fig. 34 The reationship between average wel depth and bottom elevation of
the public wells by areas in Chegu Island.

1 501 1,000 379 58% (Table 3.9),
10 D- 155 1 4400 )
D-289 11 500
Fig. 35 )
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Table 3.9 The distribution of yied of the public wels by areas in Chgu Idand

(Unit : Number of wells)

Yidd | No. | 30 |50 | 100%| 150t 2001 | 300%-| 4001 .
o | /D 1000 150 200| 300 | 400 | /D (T‘fg) (A‘/’g) (M%) ('V';g)
Area wels| pdow| /P| /D| /D| [D| [D| over
Tatd 653 1 39| 15| 7| 54| 4| 2|75928 1163 | 4400 | 500
Chdu city S 2| 4| 17| 1 1| - | - | 813% 1085 | 280 | 500
Seoguipo city 67 7037 1, 4| 3 - | - | 62808 @7 |210 | 50
Giwa | 39 - B 8/ 5 2 1| - | 45211 1,159 | 3308 | 600
Jocheon | 41 1| 24| 6 3 6 - 1| 5339 1302 | 4121 | 500
Bu_k Aewd & 1| % 20| 7 3 - | - | 85083 1013 | 2300 | 500
GU pim | @ - | 2| 6| 6| 2| -| - | 46895 1066|200 | 60
N ankeng | 70 - 3| 12 6| 15| 3| 110477 1497 | 4400 | 600
Subtatd | 279 2|14 | 52| 27| B| 4| 2|3635 105 | 4400 | 500
Dag eong -1 3| 18| 2| 15| - | - |128301 142 | 300 | 600
Narm Andeog | 3 - 4| 3 2| 4| - | - | 3793 1,150 | 2910 | 600
e Namwon | 55 -1 37| 1 5 2| - | - | 5685 1033|220 | 60
Pycseon | 26 -l 19 4 2 1| - | - | 78 992|200 | 60
9N seongsn | 2 -l 19 4| 5| - | | - 2089 1081|200 | 60
Subtatd | 232 - |14 4| B| 2| - | - | 2876 1202 | 3000 | 600
m'/ 0
5,000
4,500 : P :,'IEL;_‘E
4,000 1 —a— [ay, vields
350 | —— NN, yleids
G300 ———
2 5K /.
2O ———
P i S i RO
T (I . . re—_— e S o M ——

Py oseon Andeog Seoguipo Chgu Hallim Jocheon
Seongsan  Namwon Dag eong Total Hankeong Aewoa Gujwa

Fig. 35 The maximum, minimum and average yidd of the public wels

by areas in Chgu Island.
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(1989)

00007 0.0011,
Choi, SH.(1990)
0036
(1994) :
0.00144
0.02889 ,

0.008, 0.042,
0.0017
0.00771 ,
0.00043

0.049

71

Table 3.10 The hydraulic gradient distribution by areas in Chgu Island

Classification ; i
Numb - Distance Water leve Hydraullc
uror; | Elevation from coast| & confined gradient
(m) aquifer at confined
Area wells (m) (m) aquifer
Tota average 653 9860 3,175 2367 0.00771
Cheu city 75 13650 3624 29.76 0.00801
Seoguipo city 67 14165 2582 77.29 0.02889
Gujwa 9 8288 3512 6.55 0.00129
Jocheon 41 12254 3,754 17.04 0.00294
Buk Aewol 8 11780 2937 12.77 0.00571
chgugun Hallim 44 9763 3,125 1255 0.00374
Hankeong 70 5041 3,062 15.35 0.00504
Subtotal 279 9553 3,197 13.16 0.00420
Dag eong 89 4161 2,732 12.67 0.00446
Andeog 3 12681 3,769 50.07 0.01293
Nam | Namwon 55 109.76 3,058 25.01 0.00805
chegugun Pyoseon 26 90.27 3854 141 0.00143
Seongsan 2 7900 3,788 133 0.00043
Subtotal 232 8001 3,157 18.83 0.00570
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653
(Table 3.10),

0.00425

(seasonal variations)
(Todd, D K., 1980).
Soki Y amamoto(19383)

ArdView

40 70%
200 300m

’

(secular variations)

(short-term variations)
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'70 , SGF
70 71 SGE
SGF
SGF (
1971)
SGF
( , 1977; , 1991;
, 1993; , 1994).
SGF
(1977) SGF
G-H
G-H
(1997) ] )
SGF
SGF
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SGF
SGF USF

3.
Table 3.11 Meteorological station of Chgu Island
M eteorological station Elevation Observed tem
(m) period
Seongsanpo weather office 175 | 7151 temperature,
_ _ precipitation etc.

(Daejeong weather office) 19.7 '715.1 '884
Chegju upper air & radar 71.2 '88.5.1

meteorological station
Seoguipo weather office 505 '61.1.1
Cheju regional meteorological office 20.0 '235.1
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, 1 (AWS) 92
24 T/M
40
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( '885 ),
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3 6 . Table
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Fig. 3.10
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1872
( , 1993). EL 200m 165
EL800m 2,779

4,000
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Table 3.12 The average rainfall along the shoreline in Chgu Island
(Unit : )
Classification Jan | Feb |Mar | Apr (May | Jun | Jul |Aug| Sep | Oct |Nov | Dec | Total
73 92| 75| 90 | 117 | 144 | 166 | 243 | 284 | 261 | 208 | 91 | 81| 55 | 1817
‘93 47 | 117 | 127 | 72 | 191 | 187 | 153 | 783 | 92 | 64 | 139 | 30 | 1999
‘94 | 70| 68| 73 231|138 | 252 | 35 (363|118 | 109 | 32| 24 | 1509
Eastern '95 45 | 57 | 174 | 130 | 256 | 205 | 779 | 243 | 132 | 61| 58 | 24 | 2,162
'96 50 | 39 |264 | 84139 (326 | 108 | 285 | 30 | 195 | 120 | 120 | 1,758
'97 20| 23 (148 | 277 | 105 | 219 | 202 | 270 | 46 | 14 | 306 | 176 | 1,803
'93 97| 46 | 61 | 157 | 158 | 166 | 238 | 255 | 389 | 83 | 88 | 131 | 75| 1846
Average| 70 | 84 | 125 | 146 | 166 | 242 | 279 | 286 | 183 | 91| 91 | 59 | 1825
73 92| 40| 57| 78 | 104 | 125|188 | 197 | 164 | 118 | 50 | 52 | 36 | 1,209
‘93 33| 67| 91| 24 |132 161 87 |35 | 41| 27| 94| 41| 1151
‘94 | 38| 20| 53153 | 85 |123| 20 |208| 50| 49| 12| 24| 834
Western '95 | 36| 61| 41| 83 |136| 80 |341| 86 | 49| 60| 21 9 | 1,003
'96 26| 16| 92| 48| 63 |217 | 57 | 176 | 15| 36| 45| 48 837
97 14| 15| 55|139| 60| 42|120 | 162 | 13 5|197 | 55| 875
'93 97| 20| 36| 66| 89 | 95|124 | 125|197 | 34 | 35| 74| 35| 940
Average| 38| 53| 76 | 101 | 119 | 1/5 182 | 170 | 101 | 47 | 57| 36| 1,134
'61 '92| 58 | 78 | 111 | 183 | 215 | 280 | 285 | 216 | 164 | 67 | 76 | 44 | 1,776
‘93 50 | 156 | 182 | 76 | 240 | 287 | 221 {632 | 81| 83 | 112 | 70| 2,191
‘94 | 55| 38| 61 236|213 |188 | 62 |445 | 133 | 121 | 33 | 41| 1625
Southern '95 45| 56 | 179 | 142 | 371|203 | 790 | 297 | 71 | 103 | 22 2| 2,280
'96 59 | 31 |187 | 166 | 120 [402 | 120 {333 | 22| 61 | 85| 108 | 1695
97 19| 18| 96 |252 | 125|136 | 235 | 250 | 33 4282|126 | 1576
'93 97| 46| 60 | 141 | 174 | 214 | 243 | 286 {391 | 68 | 74 | 107 | 69 | 1873
Average| 57 | 75| 115|182 | 215 | 275 | 285 | 240 | 151 | 68 | 80 | 47 | 1,795
'60 92| 64| 65| 76| 98| 92 | 179 | 226 | 244 | 187 | 70 | 77| 50 | 1431
‘93 57| 43| 95| 29 | 142|205 | 138 |578 | 34 | 60 | 116 | 56 | 1553
'94 38| 46| 44 |106 | 25 342 | 72365 | 94 | 271 | 16| 29 | 1447
Northern| 95 52 | 55| 63| 73 |136 (109 | 413 |337 |121 | 67 | 34| 23| 1483
'96 30| 21114 | 36| 57 | 224 | 49 | 112 8101 79| 52 881
97 24| 27| 72171 75| 791|108 | 161 | 45 5|158 | 76 | 1,000
‘93 ‘97 | 40| 38| 77| 83| 87 |192 | 156 |311| 60 | 101 | 80 | 47 | 1,273
Average| 61| 62| 77| 96| 92 181|217 | 253 |17/0 | 74 | 78 | 50 | 1402
Total Average| 56| 69 | 98 | 131|148 | 218 | 241 | 237 | 151 | 70 | 76 | 48 | 1539
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Fig. 3.7 Reationship between rainfall and water level at the monitoring well,
Shinhyo F-001.
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Fig. 38 The variation of groundwater leve by tidal change at the monitoring
well, Onpyong D- 030.
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Fig. 3.9 (A) Active saline water encroachment in a confined aquifer with the
potentiometric surface below sea level. (B) Active saline water encroachment in
an unconfined aquifer with the water table drawn below sea level (Fetter, CW.,
1994).
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Fig. 39
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Table 3.13 The drawdown by areas in Chgu Island

(Unit : Number of wdls)

Drawdown 000 | 101 | 501 | 1001 | 2001| 8001 | 10001 , |\ | L
100 | 500 | 1000 2000 | 5000 | 10000 | 20000

Area 0 | 50 | 1000 2000 | H000| 0000 00 (m) | (m) | (m)
Tatd & | 128 | 129 136 | 0 | 6 | 79| 18400 | 000
Chgu city 5| B |2 | 7 | w| 3| - | B7| 560 0D
Seoguipo dity 4] 8| 10| 9 9 | 5 | 34| 18400 0
Qiwa | 2 | © | 8 | 8 | 1| - - | 6% | 4| o
Jchen | 9 | 7 | 1| 1| 1| 2 | - | 45| 60| 00
Bk | Aewd | 11 | 16 | 9 | 2 |15 | 2 | - | BXS| 600 00
chgugun| Hdlim | 7 |14 | 9 | 0 | 4| - - | 8| 0| 0l
Hakeong| 5 | 11 | 11 | 10 | 20 | 12 | 1 | 2602 | 1600 | 030
Subtotd | 44 | 58 | 58 | 51 | 51 16 | 1 | 1503 | 15600 | 004
Dafeong | 9 | ¥ | 6 | 7 | 29 | 4 | - | 7o4| 50| 01
Andey | 2 | 8 | 2| 8 | 8| 5 | - | 28| 00| 007
Nam [Naowon | 6 | 8 | B | 7 | 8 | 3 | - | 5| 80| 011
chugun| Pyosen | 6 | 9 | 5 | 5 | 1| - - | ex| 20| or
Songsn| 8 | © | 5| 6 | - | - - | 55| 10| 00
Subtotd | 31 | 49 | 41 | 53 | 46 12 | - | 15O0| 90| 00

653 29 45% , 50.0m
206 136 66%, 10m 326

232 71%
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Table 3.14 List of the monitoring well in Cheju Island

Well | Bott Ave v;}/{:ébn vl\\j[aat)é.r Wate.r tovel Distance

. e ottom | . .

Area Well name Well number Ele;f;;lon de(pth) elexzati)on 3;? \fgiftg nger vai?z\llrie ;’:;‘j‘:)/if i(r)(;r:[ Preiﬁizjl)t1on in; d (/(z); d

m (m) | level | per dayl Bain | rigar | (om)

Ave. | 4 areas 37 wells 51.41 | 87.06 | -35.64 10.64 6.10 0.32 57 3 1.83 1483
Dongbok W-011 2895 | 50.00 | -21.05 |93.02.| 0.80 1.62 203 0.76 1846 175510 | 55730
Gimnyeong 2 | D-140 3585 | 60.00 | -24.15 |91.06.| 1.16 1.46 126 1.15 1846 175150 | 55430
Onpyeong D-030 33.26 | 50.00 | -16.74 |94.01.| 0.88 1.68 1.79 191 | 203 1.17 1846 190250 | 40860
Jongdal D-016 12.02 | 35.00 | -22.98 |91.06.| 1.01 1.07 106 1.21 1846 189600 | 49390
E.gimnyeong 2| F-023 46.33 | 72.00 | -25.67 |91.06.| 0.85 1.80 212 1.52 1846 177100 | 55230
Hacheon D-031 40.95 | 80.00 | -39.05 |92.10.| 1.40 4.40 0.67 314 48 1.62 1846 184970 | 33730

Eastern| Pyoseon 2 Pyoseon 2-O 51.55 | 100.00 | -48.45 | 96.04. 1.55 0.96 0.33 62 21 1.70 1846 177795 | 30185
Goseong D-028 2824 | 41.00 | -12.76 |93.02.| 0.90 1.15 0.39 128 43 1.82 1846 190820 | 44390
Nansan W-015 40.01 | 55.00 | -14.99 |93.02.| 1.05 3.20 305 1.84 1846 188651 | 39379
Jongdal D-200 52.02 | 75.00 | -22.98 |91.06.| 1.07 1.75 0.19 164 18 191 1846 188750 | 49055
Sinchon 1 Sinchon 1-O 4569 | 80.00 | -34.31 |96.05.| 1.27 0.64 0.21 50 17 2.05 1846 164135 | 51285
Sangdo W-010 29.78 | 50.00 | -20.22 |93.02.| 0.87 0.91 0.44 105 51 2.31 1846 186862 | 50870
Jocheon 1 Jocheon 1-0O 4799 | 100.00 | -52.01 | 96.05.| 2.50 0.89 0.02 36 1 2.35 1846 169995 | 53195
Sangdo D-152 4055 | 60.00 | -1945 |92.08.| 1.69 3.37 0.55 199 33 2.49 1846 186780 | 50700
Susan 2 D-124 28.65 | 62.00 | -33.35 {93.03.| 1.03 1.64 0.12 159 12 2.63 1846 189960 | 44610
Haengwon 1 Haengwon 1-O|  88.72 | 120.00 | -31.28 | 96.04.| 1.39 0.68 0.26 49 19 3.00 1846 179835 | 53060
Peongdae D-203 68.08 | 91.00 | -2292 |92.08.| 1.76 277 0.25 157 14 3.04 1846 183870 | 51400
Subtotal 17 wells 42.27 | 69.40 | -27.19 1.24 1.72 0.43 139 35 1.91 1846
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Table 3.14 (Continued)
Well | Bott Ave V;\r/{:ébn \lz\v/[;t)e(f Water level Ipigiance
. e ottom < . .. .
Area Well name | Well number Ele(\;zglon depth |elevation ?};r; Vlve?}g Wg{er Vai?;ﬁie ;I;t?oa(r})/ii i;(;r:[ Preiﬁia)tlon (,zi; d L?)i); d
(m | (m) (m) | level 1} per dayiRain fa| tidal | (k)
m) (m)

Suwon D-182 13.84 | 70.00 | -56.16 | 91.06. | 0.86 0.83 97 0.56 940 132270 | 42840
Yeongrak 2 | D-081 16.74 | 130.00 | -113.26 | 92.09. | 5.33 353 0.20 66 4 0.71 940 125920 | 23250
Hyeopjae D-128 26.13 | 82.00 | -55.87 |92.09. | 9.53 3.75 0.07 39 0.72 940 130270 | 38910
Western| Gosan 2 D-080 18.86 | 82.00 | -63.14 | 91.06. | 2.39 3.68 154 0.81 940 123200 | 28350
Tllgwa D-113 2214 | 80.00 | -57.86 |92.09. | 6.99 6.41 0.14 92 2 1.00 940 128020 | 22970
Dongmyeong| W-001 25.05 | 60.00 | -34.95 | 92.09. 8.48 6.50 0.06 77 1 1.25 940 131416 | 39252
Gosan U-041 35.32 | 61.00 | -25.68 | 91.06. 1.98 3.15 159 1.70 940 124092 | 28499
Panpo D-041 35.32 | 61.00 | -25.68 | 94.01. | 1823 | 1818 0.09 100 | 05 2.44 940 126470 | 33480

Subtotal 8 wells 24.17 | 78.20 | -54.07 6.72 5.75 0.11 86 2 1.14 940
Yeorye 2 D-169 59.41 | 170.00 | -110.59 | 92.10. | 22.41 1.64 7 0.90 1873 143810 | 22890
Hwasun D-138 67.21 | 90.00 | -22.79 | 94.01. | 37.35 | 11.16 0.08 30 | 02 1.38 1873 137950 | 23160
Jungmun D-168 113.17 | 130.00 | -16.83 | 95.03. | 73.12 11.62 16 1.70 1873 147260 | 23270
Southern| Wuimi "90Wuimi 102.00 | 130.00 | -28.00 | 95.03. | 28.02 9.43 34 1.89 1873 151340 | 47320
Seohong 3 | D-108 73.16 | 100.00 | -26.84 | 92.10. | 54.76 | 19.94 36 1.91 1873 159370 | 24130
Sinhyo F-001 5351 | 130.00 | -76.49 | 91.06. | 1495 | 2457 164 2.14 1873 163090 | 24550
Eugui D-005 66.61 | 90.00 | -23.39 | 94.01. | 3.38 4.34 0.22 128 7 2.43 1873 174060 | 28440

Subtotal 7 wells 76.43 |120.00 | -43.56 35.26 | 11.81 0.15 33| 04 1.76 1873
Samyang W-005 33.84 | 42.50 -8.66 | 91.06. 3.89 4.27 110 1.22 1273 161830 | 52130
Sinsan D-109 68.28 | 122.00 | -53.72 | 95.02. | 17.29 6.74 39 1.45 1273 157710 | 51350
Northern| Wolsan "T9wolsan 88.40 | 116.00 -276 |92.09. | 14.05 | 21.14 150 2.67 1273 167770 | 27230
Eoum D-064 11175 | 124.00 | -12.25 | 95.02. | 852 4.71 55 4.13 1273 137360 | 41260
Yeondong 3 | D-167 153.13 | 170.00 | -16.87 | 92.09. | 41.26 | 30.30 73 4.25 1273 153620 | 47780

Subtotal 5 wells 91.08 |114.90 | -23.82 17.00 | 13.43 79 2.74 1273
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3 D-167

. D- 167

EL (-)3564m 20m

) (c) 250 /¢



, (1991) SGF

, (1992) SGF
1.
cr :
70 71
71 W-011
EL28.95m
50m (-)21.05m EL13.04m
1 1230
1,140 950ppm 1,230 1,350ppm
W-013
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150ppm , W-019 267ppm,
150ppm , W-015 187ppm,
W- 026 100ppm, W-028 250ppm,
150ppm ( , 1971).
ppm
(TDS)
(saline water) , (salinity)
) g
(permilli, %o)
M H.C.Knudsen
=0.030+1.8050% )
TDS
ppm
TDS
Table 315 71 TDS( ) 100ppm
91 2000
TDS
. Table () cr
ppm /8 (TDS) CI
100ppm 8
W-011, W-019, W-015,
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W-026
178ppm
58ppm
W-013
50.0m

W-011 W-015
W-011 ‘93 39ppm ‘A
, W-015 ‘B 190ppm
‘97 97ppm
6m
W-030 EL75.13m
EL23.13m

Table 3.15 Monitoring wells showing saline water production from 1970 to 1971

Dis- TDS(CI')
well | Eevation Well | Bottom | Water | Yield | {gnce (Ppm)
Area ber - depth|elevation| level From Remarks
nom| m
m)| (@ | @ (/D) C(Orzjt 71| '® | 'u | 'ss| % | o7
W-011| 2895 | 500|-2105 | 0821230 | 769| 1350| 39 (178)] 389 10gmoNItoring
643 732 well
i (190)| (109) (58)| (97) monitoring
W-015| 4001 55.0| - 14.99 1.16/ 1,230 | 1,841 187 200 419 388 404| 349 el
Eastern
W-019| 3850 455/ -7.00 150| 1,166 | 2,058 267
W-028| 98.13 |1045H -6.37 | 12.88| 838 | 5201 250
Western | W-02 | 19.14 340| -14.86 494| 918 796/ 150
W-026| 1842 275 -9.08 242 1,780 586/ 100
Southern .
W-000| 7313 | 500| +23.13 | 38.13 450 150 discarded
monitorin
Northern| W-013| 65.13 720 -687 | 13.04] 812 | 1527 150 (28) g
267\ well
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1.72m
EL0.38m
D-203 5
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EL3m
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- 62 -

EL2.1m

EL3.86m,
0.25m ,



D- 203

\
EL. 68.08 ‘\
Wace
Water table
om h:=1.09 MSL
~Sea
Fresh water
EL. - 22.92
Saline water
Z: = -43.6
(A)
D- 028

\_Wace

T EL 2824

Om h.=1.04 MSL

Sea
Fresh water

EL. - 12.76
Saline water

Z. = -416

(B)

Fig. 3.13 Depth to interface zone between the fresh and the saline water.
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D- 028 EL161m, EL046m 1.15m
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Fig. 313 D-203 D-028 G-H

EL109m  104m
(-)432m  (-)416m

(-)2292m  (-)12.76m 2 28m
. Fig. 314 D-203 D-028 5
1
(A) D-203 EL1.09m
Z=40h 1.09mx 40 (-)436m . ,

h. = 109m-025m/2  096m, Z: = (-)384m
h. = 386m+025m/2  398m, Z = (-)159.2m
EL0.96m EL3.98m
EL (-)384m,
EL (- )159.2m 120.8m

(B) D-028 EL1.04m
104mx 40 (-)4160m . ,

h: = 046m-039m/2  026m,  Z = (-)104m
he = 16Im+039m/2  180m,  Z: = (-)72.0m
EL0.26m EL1.80m
EL(-)104m (-)72.0m 61.6m
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D203

\Grsu@ surface
(Max) he=3.89

(Min) h:=0.96
Water table
om MSL

Sea

Fresh water

Z: =-384 Interface zone Saline water

=-159.2

(A)

T Ground surface 3
o #

—

(MaX) h =1.80 \

om  (Min) h =0.26 M s
Sea
Fresh water \

Q

Zs = -10.4

Interface zone Saline water
//
Zs = -72.0
(B)

Fig. 3.14 Elevation of the interface zone varying with rainfal and tidal

change.



D- 203
D- 028 EL(-)12.76m

D-203

Fig. 3.15

(upconing)

\D % pumping
Mﬁace

h.=0.96 _— pumping
Water table

MSL

~X

Oom

Fresh water

. Interface zone .
Upconing Saline water

Z, =-384

Fig. 3.15 Upconing of the saline water level due to simultaneous pumping of

two wdls.
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Z,=2,=100.2m Z:=40% h, (h=- 2.77m/ 2)x 40=100.2(m)

h2 3.89m
, EL3.89m EL250m
Fig. 3.16 7
| Ground surface ‘ d2=7km
—‘\‘\\\\““--i\\\\\\\\\\\\\\\ di:=3km
Water table
-
= \
om h. =388m {} ,, —75om mSL
Sea
Fresh water ~
Basatts Saline water
Interface zone
\V

S0 . o @O0 @ _~

-235
Basement

Fig. 3.16 Schematic diagram on distribution of the interface zone in eastern

Chgu Island.

SGF

EL3m

FOB 2
, USF 135m
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(-)200m

USF

Fig. 317 USF (-)50m
, EL1.25m
26
EL263m 35
SGF USF

D, = 2.6/ km
Water table |

—_—

om h =2

Basalts Fresh water i
-50.0 [~

A\

Interface zone

Basement

Fig. 3.17  Schematic diagram on distribution of the interface zone related to
the depth of uncemented sediment formation(USF) in eastern Chgu Island.

- 69 -



. Oahu
Oahu

Oahu

Oahu

1. Oahu
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. Fig. 3.18 Oahu

B

e Y Coantal plain
) sedirmeris,
Posserosional vilcanics., berostrial and marime
pyrocleEbic cone, T
il and o .
i ~
= | s [ e

//
|

viager impourded by dikes
I Preched water Turaed , P . .
T ke mnnel Wialer b posherssional fows
Ash bed J_;—:’:'_-E l‘.-"' D saving. Perched onalbesiem
o b '
Maui-type well 5 I L — W
Basal  w S veater pm.'hu'lﬁﬁ':F_ F 3 in senfimens
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- S e bevel
Banasl wwarbes = el warer
b wailar SR =tanlined by caprock
P T T L I 17 e e Ervubnd 108
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(B)

Fig. 3.18 (A) Gedogic structure of an idealized Hawaiian volcanic dome. (B)

Occurrence and development of ground water in an idealized Hawaiian volcanic

dome(Fetter, CW., 1942).
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2. Oahu

Oahu ,
(lava flow)
(pahoehoe) (aa)
(clinker)
(Basal groundwater)
Oahu G-H
, 4
(Fig. 3.18).
cap rock
A/
Oahu 0.00018
(High-level groundwater)
Oahu
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, ) compartment

compartment
100 200m
(Perched water)
(ash bed), (tuff),
( )
Oahu G-H
Oahu
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. Koolau
1,000m

Ghyben-Herzberg
W Badon Ghyben
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(lens)
Oahu

Fig. 3.19

Rechargs rate B

IIIIHH RN

Fig. 3.19 Freshwater lens in an oceanic island under natural conditions
(Todd, D K., 1923).

Ghyben-Herzberg
(well)

. Ghyben(1888) Herzberg(1901)
(Fig. 3.20).
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Fresh water,
density Py

interface

Saline water,
density p,

Fig. 3.20 Idealized sketch of fresh-water and salt-water distribution in an
unconfined coastal aquifer to illustrate the Ghyben-Herzberg relation.
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z = 40hf
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(interface zone), (transition zone) (diffusion
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cap rock Fig.
3.18
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100 200m
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SGF USF
SGF
) 12
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Oahu
Oahu ) ,
(1966)
(Table 3.16) (1969)
( , 1989)

- 77 -

, 1993),

USF



(1997)

Oahu

Table 3.16 Classification of groundwater type in Chegu Island

Name Y ear Classification of groundwater type
1966. 6
N K.Y. igh-
ahm, 1966. 12 (high-level groundw ater)
(basal groundw ater)
high |
Kim, O.J. 1969 (high level groundw ater)
(basal groundw ater)
ADC 1971 (high level groundw ater)
KWRC 1990 (basal groundw ater)
. ( )
Kim, Y K. 1991 ( )
Choi. SH. 1988 (perched water or high level groundwater)
(basal groundw ater)
ISWACO 1981 (high level groundwater)
(parabasal groudndwater)
KWRC 1993 (basal groundw ater)
(high level groundw ater)
(upper parabasal groudndwater)
Koh, GW. 1997 (lower parabasal groundwater)
(basal groundw ater)
(basement groundwater)
high |
Son, JH. 1999 (high level groundwater)
(basal groundw ater)
(1966)




, (high-leve groundwater)

(basal
groundwater) G-H
(1969) (high level groundwater)
(basal groundwater) G-H
. Fig. 321 G-H
RS gl ]

Fig. 3.21 A cross section of the basal groundwater (G-H lens) in Chgu Island
(Kim, OJ., 1969)

(1971, 1939) (high level groundwater)

(perched water)

(basal groundwater)
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G-H

, (Fig. 3.22).

Spring

Eea water

Fig. 3.22 Types of the fresh water existing beneath the Chgu Island(ADC, 1989).

(1991)

(1988) 2
(perched

water or high level groundwater)
(basal groundwater)

(2993, Fig. 3.23) (high levd groundwater)
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aquifer),

(perched

(basdl groundwater)

(parabasa groundwater)

Pa bl High lewal
groisrcdeater progmnchanber

Fig. 3.23 Types of groundwater bearing at the Chgu Island(KWRC, 1993).
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(1997) : :
SGF . SGF

, - SGF
. SGF

(high level groundwater)

(perched water)

, G-H
(basa groundwater) . SGF
G-H
, SGF
(upper parabasa groundwater) (lower
parabasal groundwater) . (basement groundwater)
EL (- )200m 12
(Fig. 3.24).
- 7 )
SGF , SGF
(1999) (basal
groundwater) (high levd groundwater) ,
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Fig. 324 Schematic model showing hydrogeologic structures and occurrences
of groundwater in the Chegu Island(Koh, GW., 1997).
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USF USF
2
(Fig. 3.25).
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Fig. 3.25 Schematic model of groundwater occurrence in Cheju Island.
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UNDP/FAO, )

(groundwater equation)

P=DR+E+ |
P , DR , E
, P, E
, DR |
I=P- DR- E
'81 , '89 ‘93
4 , 16
4% 46% 1494 1630
(Fig. 4.1).
UNDP/ FAO(1972) 100%
26%, 34% 40%
. Choi, SH.(1990) 2,950
1,180 (2723 )
(737 ) 834
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(100%)

Annual Precipitation

Run off Evapatranspiration Infiltration
(18.8%) (37.1%) (44.1%)
(A)JUNDP/FAO(1972)
Annual Precipitation
3385 (100%)
Run off Evapatranspiration Infiltration
739 (21.8%) 1,104 (326%) 1542 (456%)
Sen off Taa use
1059 (32.3%)
447 (13.3%)
(3000)

(B)ISWA CO(1981)
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Annual Precipitation
3516 (100%)

Run off Evapatranspiration Infiltration
703 (200%) 1183 (336%) 1630 (464%)

I I

Water loss Totd use

720 (205%) 910 (H9%)
(1972) (2493)

Sea off Base flow Springs Groundwater rechage
520 (14.8%) 20 (5.7%) 20 (7.1%) 660 (188%)
(685) (1,808)

(C) ADC(1989)

Annual Precipitation
3,388 (100%)

Fig. 4.1 Water balance analysis of Chegu Island[Unit :

Run off Evgpatranspiration Infiltration
(188%) 1,256 (37.1%) 1494 (44.1%)
Water loss Groundwater recharge
878 (5.9%) 616 (18.2%)
(2405) (1639)

(D) KWRC(1993)
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‘81 ‘93
'3
50
20%
Table 4.1
150 , 1 411
340 , 1
41%) 1689
1430

%
15%
TP)  10%
: (RO)
931
/ 1858 |/ 2,620
2275 35%

(1)

522

45%
'81

10%

Table 4.1 Variation of groundwater recharge rate related with annul

precipitation and run off

'93analysis | APx 1.1 RO=APx 88
-A C-A |B&C(D D-A
A) (B) %(C) ©)
Classification
10 10 10 1 1 1 1
% % % %
Y Y Y Y Y Y Y
Annual
. 3,388 | 100| 3,726 | 100 338 | 3,388 | 100 3,726 | 100 338
Precipitation
(-)34
Run off 638 | 18.8 700 |18.8 62 298 | 8.8 328 | 8.8 | (-)310
0
E ’
vepot-ranspi 1256 |37.1| 1382 [37.1 126 1,256 |37.1 1382 |37.1 126
-ration
Infiltration 1494 |44.1| 1644 |44.1 150 1,834 |54.1 340 | 2016 |54.1 522
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(

EL 127.9m
G-H

EL 100m

)

(1971)

, 1989)

111

’

, 1971)
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Fig. 4.2

Ground surface

Water table

h:=100m H=127.9m MSL

Y =34x 0.11X

Sea

Fresh Water

Interface
Salt Water
Fig. 4.2 Fresh groundwater bearing pattern of Chegu Island.
'89 (-)140m
(Fig. 4.3)
320
Y5

70%

75
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MSL(0m)

Basal groundwater body
(G-H Lens)

Fig. 4.3 The basal groundwater of Cheju Island(ADC, 1989).

\G\round surface

Water table

wsLom S @ som ) T\

Sea D 105m
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Interface ﬁ/

Fresh Water /Salt
Water

/

Sehwa- ri formation(very low- permeable marine sediments)

Crystalline tuff

\

Fig. 44 Schematic model

and fresh water body.
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(1991)

G-H
'89 (inverse
approch) , 658
(19%)
7
EL (- )105m, EL50m
20% ,
440 . Fig. 44
Lee, K.H.(1992) -
oA (Fig.
45), 20 35% 2,000
3,000 .
o X o Water gable

-

- s o

& Freah=ankr £
\51 <

water interface
GOk m

»

Fig. 45 Approximation of the shape of fresh water bearing aquifers of the
Chgu Island(Lee, KH., 1992).

(1997) SIMLAS

45 45

88
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Choi, SH.(1990)

, 113
(1981)"
(Table 4.2).
730 , 910 616
(1981)
70%
(1986)
: 810
730
1,400
'89

T=S+R+4S+ G

T =1630
S =20

1,095 @
3380

70%

- 97 -

, 1986)”
, 1989)”
, 1993)”
1,095
Oahu
3,000 )
45% 1540
510 , 1



R =520 I
A4S =20 I (

( ) G
T
R , A4S )
4s
G
G
G
G=1- (R+4S)- S
1808 ) 41%,
'3
head)

dg _ 5. dh
o = S gp t WILD,L(H)]

- 08 -
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qg: . h:
L : , X :
S (Specific yidd),

80%, 65%, 81%,
616 (1 1689 )
18%

113 077

Choi, SH.(1990) 908

70%

: (1991)

41%

82



Table 4.2

Groundwater recharge and total storage for water balance

Unit : 10 m/Y (10°m’/D)

Precipitation A.nr'lual' Run off Eva'pof. Infiltration | Groundwater recharge Total
Name Year precipitation transpiration
(mm) (A) (B) (C) (D) (E) E=A E=D | Storage
2,860 1,491 229 1,140(3,123) . ] ]
ADC 1971 1,578 (100%) (52.1%) (8.0%) (39.9%) 34,000
3,380 1,840 1,540(4,219) 730 . .
ADC | 1986 1870 (100%) (54.4%) (45.69%) (2000) | 216% | A74%
3516 703 1,183 1,630(4,465) 660 . .
ADC ) 1989 1,918 100%) | 200%) | (336%) (46.4%) (1808) | 188% | 405% | 32000
3,385 739 1,104 1,542(4,225) | 1,095 . .
ISWACO | 1381 1870 (100%) | (21.8%) | (32.6%) (45.6%) (3000) | S23% | TLO% | 43800
3,385 650 1,268 1,467(4,019) ) ) )
KWRC | 1990 1870 100%) | (1920%) |  (37.5%) (43.3%)
200,000~
Lee, K.H. 1992 300,000
3,388 638 1256(3,441) | 1,494(4,093) 616 . .
KWRC | 1993 1872 100%) | (188%) | (37.1%) @a1%) | ey | 182% | 412%
. 2,950 767 1,003(2,748) 1,180 908 . .
Choi, SH. | 1990 1,630 (100%0) (26%) (3456) 020 (oasg) | 08% | 770% | 11300
Hahn, J.S. | 1991.4 163 82 72,400
3516 703 1,183 1,630 ) ) )
Hahn, J.S.| 19915 1918 (100%) (20.0%) (33.6%) (46.4%) 65,800
3,388 638 1,256 1,494(4,093) 616 . .
Hahn et al.| 1994 1872 (100%) (18.8%) (37.1%) (44.1%) (=1689) | 182% | 4L.2% | 44000
Park & Lee 8,300
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27
66 (Table 43 44, Fig. 46
4.12) 17 , SGF , USF
T uff
. Fig. 46
, Fig. 47 (A) (B) SGF USF , Fig.
48 (A) Tuffs . (B)
()
A Q ,B,C D LE F , G, H,
I, J K , L M N, O P
4 Fig. 49 412
SGF , USF , Tuffs
3
1.
EL400 450m
EL250 300m
SGF EL 200m , EL800m
EL230m
USF ELOm
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Table 4.3 Details on the deep drilled wells

Elevation [Well depth Water Botto.m SGE .SGF USE .USF Bed rgck Be.d rock Grani.te
Well name No. (m) (m) level | elevation |elevation |thickness| elevation |thickness| elevation |thickness |elevation |X-coord.|Y-coord.
(m) (m) (m) (m) (m) (m) (m) (m) (m)
Yeondong-1 1 114.00 900.00 -786.00 | -46.00 90.00 -136.00 70.00 -206.00 280.00 | -486.00 | 152115 | 47871
Dongseo CC1 | 2 405.00 375.00 | 200.00 30.00 164200 | 45360
Bonggae 3 440.35 437.00 | 168.14 3.35 166158 | 45004
Cheju T.C. 4 454.90 403.00 | 178.90 51.90 | 109.90 58.00 160046 | 43736
Namseongri-1 | 5 44.00 450.00 -406.00 -7.00 89.00 -96.00 310.00 158158 | 21852
Cheonjiyeon 6 45.00 1000.00 -955.00 34.00 61.00 -27.00 278.00 -305.00 421.00 | -726.00 | 158380 | 22340
Jungmun-1 7 78.00 935.00 -857.00 | -10.50 89.50 -100.00 136.00 -236.00 621.00 144909 | 22830
Hallanongjang | 8 185.00 428.00 -243.00 84.00 99.00 -15.00 228.00 162280 | 27510
Sanghyo-1 9 296.00 550.00 -254.00 | 114.00 130.00 -16.00 195.00 -211.00 43.00 161446 | 28746
Jongdal-W1 10 20.00 701.00 -681.00 -103.00 125.00 -228.00 453.00 188788 | 51133
Jongdal-DW1 | 11 41.10 603.00 -561.90 -101.90 120.00 -221.90 340.00 186961 | 49762
Sehwa-1 12 176.00 680.00 -504.00 -84.00 180.00 -264.00 240.00 183026 | 46983
Cheju-4 13 203.40 960.00 940 | -756.60 -116.60 121.00 -237.60 519.00 181912 | 46193
KRA 14 430.00 450.00 | 111.45 -20.00 144200 | 40400
Green 15 452.00 400.00 | 157.43 52.00 140658 | 35407
Tamrra CC1 | 16 478.49 433.00 | 71.49 45.49 141689 | 37010
Tamrra CC5 | 17 479.50 480.00 | 69.03 -0.50 54.50 55.00 141239 | 36113
Hamdeok-1 18 20.00 1500.00 -1480.00 | -115.00 45.00 -160.00 255.00 -415.00 575.00 | -990.00 | 169959 | 54562
Samdasu-1 19 430.00 420.00 | 135.80 10.00 169315 | 41586
Sangumburi 20 432.51 330.00 | 219.19 102.51 170790 | 43186
Isidol 21 365.00 668.00 -303.00 | -69.00 17.00 -86.00 217.00 136720 | 34550
Shinhung-1 22 115.00 685.00 -570.00 | -35.00 170.00 -205.00 90.00 -295.00 275.00 176253 | 32826
Ojo-1 23 2.50 851.00 -848.50 -117.50 147.00 -264.50 584.00 191888 | 45392
Pinks CC4 24 457.00 426.00 | 193.18 31.00 143230 | 29995
West Cheju CC| 25 579.18 535.00 | 226.06 44.18 143775 | 32964
Seongup 26 155.00 740.00 9.00 | -585.00 | -116.00 29.00 -145.00 167.00 -312.00 273.00 182499 | 41161
Deogcheon 27 120.00 1500.00 -1380.00 -78.00 99.00 -177.00 773.00 | -950.00 | 179472 | 51970
Average 259.96 660.74 |134.54 | -400.79 -0.17 71.73 -99.19 | 171.12 | -259.47 | 415.15 |-788.00
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Table 4.4 Details on the public wells

Line Well Elevation (;thlil ellge(zft:l?i?n Yield \l?eelr Plx;r?t):rlg Drawdown elesvigon ([)i‘pg?é :i)en\;?rtliflrgl
number (m) (m) (m) (m) (m) level(m) (m) (m) layer(m)
F-125 15.00 90.00 -75.00 700 4.00 | -60.00 64.00 -37.00 4.00
D-221 44.05 | 153.00 | -108.95 1000 1055 | -45.95 56.50 -53.45 10.55
F-123 68.00 | 160.00 -92.00 1000 26.50 | -49.00 75.50 -74.00 15.00
A F-135 85.00 | 105.00 -20.00 600 10.00 -5.00 15.00 10.50 10.00
F-243 142.00 | 170.00 -28.00 800 13.00 11.00 2.00 -20.00 13.00
D-280 312.00 | 320.00 -8.00 600 76.00 42.00 34.00 26.00 50.00
F-080 27.00 60.00 -33.00 700 4.00 3.85 0.15 4.00
F-207 46.00 70.00 -24.00 700 3.00 | -14.00 17.00 3.00
B D-026 59.20 | 101.00 -41.80 1337 16.40 15.00 1.40 16.40
F-254 151.00 | 170.00 -19.00 800 11.00 8.00 3.00 11.00
F-010 52.87 | 100.00 -47.13 1600 7.07 -7.13 14.20 7.07
D-047 73.00 90.50 -17.50 1200 8.30 7.80 0.50 8.30
D-294 162.00 | 190.00 -28.00 800 6.00 | -10.00 16.00 6.00
¢ F-259 220.00 | 240.00 -20.00 1000 12.00 5.00 7.00 12.00
D-322 250.00 | 260.00 -10.00 700 15.00 -3.00 18.00 15.00
D-302 260.00 | 280.00 -20.00 900 30.00 20.00 10.00 30.00
D-068 54.24 77.50 -23.26 1100 5.24 -9.86 15.10 5.24
b D-238 192.00 | 220.00 -28.00 1000 73.00 52.00 21.00 38.00
U-035 39.95 47.20 -7.25 2823 2.55 1.76 0.79 2.55
F-112 101.00 | 200.00 -99.00 600 10.70 | -39.00 49.70 -45.00 10.70
E D-227 172.00 | 190.00 -18.00 1000 61.00 4.00 57.00 23.50
F-066 237.00 | 265.00 -28.00 800 27.00 17.00 10.00 27.00
F-109 265.00 | 282.00 -17.00 500 17.00 -3.00 20.00 17.00
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Table 4.4 (Continued)

Line Well Elevation (;)evpetlil ellge(iftetl(t)ir:n Yield ﬁfft:lr P;Z?;?g Drawdown elesv(igon ;pgi i)il\;?rtflg
number (m) (m) (m) (m) (m) level(m) (m) (m) layer(m)
F-058 75.00 | 110.00 -35.00 1000 1.00 -9.00 10.00 1.00
F F-266 136.00 | 170.00 -34.00 700 6.00 | -26.00 32.00 6.00
F-086 230.00 | 230.00 0.00 800 93.00 65.00 28.00 17.00 69.00
F-023 46.33 72.00 -25.67 1200 3.33 | -15.67 19.00 3.33
D-211 959.92 86.00 -26.08 1200 1.52 | -16.08 17.60 1.52
G D-003 87.42 | 104.00 -16.58 1710 412 4.05 0.07 412
D-232 195.00 | 220.00 -25.00 800 35.00 | -10.00 45.00 7.50
F-267 333.00 | 340.00 -7.00 900 103.00 52.00 51.00 83.00 83.00
D-012 48.63 70.00 -21.37 1200 1.25 0.33 0.92 1.25
F-160 83.00 | 105.00 -22.00 800 1.00 0.00 1.00 1.00
D-042 133.08 | 171.00 -37.92 800 1.33 | -10.92 12.25 1.33
= D-265 230.00 | 270.00 -40.00 600 26.00 23.00 3.00 14.00
F-264 442.00 | 330.00 112.00 500 160.00 | 137.00 23.00 141.00
F-268 355.00 | 360.00 -5.00 600 77.00 70.00 7.00 51.00
D-253 98.00 | 130.00 -32.00 1000 2.00 | -12.00 14.00 2.00
! D-324 305.00 | 320.00 -15.00 800 74.00 30.00 44.00 21.00
D-028 28.24 41.00 -12.76 1901 1.04 0.94 0.10 1.04
F-171 69.00 80.00 -11.00 800 3.00 2.50 0.50 3.00
I W-020 73.81 82.00 -8.19 1052 1.41 0.81 0.60 1.41
F-270 205.00 | 230.00 -25.00 700 17.50 14.00 3.50 15.00
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Table 4.4 (Continued)

Line Well Elevation (;)evpetlil ellge(iftetl(t)ir:n Yield ﬁfft:lr P;Z?;?g Drawdown elesv(igon ;pgi i)il\;?rtflg

number (m) (m) (m) (m) (m) level(m) (m) (m) layer(m)

W-015 40.01 55.00 -14.99 1230 1.16 -0.84 2.00 1.16

F-275 96.00 | 130.00 -34.00 900 1.00 | -14.00 15.00 1.00

K F-273 103.00 | 140.00 -37.00 900 0.00 | -15.00 15.00 0.00

D-020 126.50 | 143.00 -16.50 1707 9.70 9.53 0.17 9.70

D-309 195.00 | 200.00 -5.00 900 18.00 15.00 3.00 12.00

W-012 33.95 43.00 -9.05 812 1.29 0.51 0.78 1.29

L F-176 58.00 76.00 -18.00 700 1.00 =7.00 8.00 1.00

D-148 107.82 | 140.00 -32.18 1313 382 | -12.18 16.00 3.82

F-281 60.00 90.00 -30.00 700 1.00 -2.00 3.00 1.00

D-022 62.42 90.00 -27.58 1237 16.92 14.42 2.50 -9.08 8.42

M D-097 134.61 170.00 -35.39 1050 39.41 24.61 14.80 17.61 36.61

F-276 273.00 | 280.00 -7.00 600 125.00 | 101.00 24.00 91.00

D-036 70.26 92.00 -21.74 1183 14.76 13.76 1.00 14.76

N D-274 118.00 | 146.00 -28.00 800 30.00 -2.00 32.00 30.00 30.00

F-115 323.00 | 315.00 8.00 500 222.00 38.00 184.00 185.00 77.00

D-111 100.00 | 222.00 | -122.00 1000 38.00 | -65.00 103.00 4.50 13.50

P F-040 193.00 | 150.00 43.00 800 121.00 99.00 22.00 117.90 67.00

D-081 16.74 | 130.00 | -113.26 710 5.64 -7.96 13.60 | -100.76 5.64

F-291 50.40 92.00 -41.60 800 20.40 -4.60 25.00 2.40

D-234 102.00 | 130.00 -28.00 1000 47.00 42.00 5.00 2.00 35.00

Q D-002 132.35 | 152.00 -19.65 1530 47.05 44.89 2.16 -11.65 47.05

F-297 184.00 | 214.00 -30.00 700 39.00 14.00 25.00 14.00

F-099 205.00 | 220.00 -15.00 800 84.00 65.00 19.00 69.00
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Fig. 4.7 Depth to the SGF and USF in Chgu Idand(in meter). (A)SGF. (B)USF.
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. Table 45

) 30% 0.22,
20% 0.15, SGF 35% 0.10, USF 43% 001

113 01
Table 45 Porosity and specific yield by formations
Classification Formation Porosity (%) | Specific yield Remarks
- Scoria deposit 24 36 0.22 coarse gravel
- Clinker formation 24 36 0.22 coarse gravel
- Pyroclastic materials 20 35 0.22 sand & pebble
- Fractured zone of 20 0.15
Aquifer volcanic rocks
- Unconsolidated sand 26 53 0.10 fine sand
formation of SGF
- Unconsolidated Sediment 26 61 001 sandy clay
Formation
- Volcanic rocks 3 35 0
Aquifuge - Sedimented tuffs 14 40 0(0.002 0.35)
- Fractured rocks 0 10 0(000050 005)
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17

: 432,830
935580 , SGF 149210 , USF
190,040 (Table 46).
, SGF
USF
206%, SGF 5%  USF  100% 216,777

Table 46 Volume of the fresh groundwater body in Cheu Island

— Volume | Ratio Volume

Classification Formation 5 of aquifer
Total 432,830 216,777
Subtotal 93,580 100 19,277

Scoria d it, Clinker f ion,
e-posn C_ln er formation 14037 15 14037

Basalt Pyroclastic materials

Fractured zone of volcanic rocks 5,240 56 5,240
Volcanic rocks 74,303 794 -
Subtotal 149,210 100 7460
SGF Unconsolidated sand formation 7,460 5 7460
Consolidated formation 141,750 95 -
USF Uncemented sediment formation 190,040 100 190,040
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8% 87 USF
(Table 4.7).
SGF  USF

500 600m ) '

895 87

4 671 89

Table 4.7 The computed and assessible storage of the fresh groundwater

Volume .. |Computed| Assessible
e . . . Porosity
Classification Formation of aquifer %) storage | storage
) YL ) o)
T otal 216,777 89,587 67,189
Subtotal 19,277 5,259 3,944

Scoria deposit, Clinker formation,
Basalt 14,037 30 4211 3,158
Pyroclastic materials

Fractured zone of volcanic rocks 5,240 20 1,048 786
SGF Unconsolidated sand formation 7,460 35 2611 1,958
USF Uncemented sediment formation 190,040 43 81,717 61,287
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65.2

, 2
500 600m
1 2m
SGF
, USF
, SGF
0O 400 /D USF
SGF USF
30%, SGF 10% , USF
1,236 , 1 3,386,000
(Fig. 4.8).
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Table 48 Sustainable yield of the fresh groundwater in Chgu Island

Volume | Potential | Sustainable
. . . Specific . )
Classification Formation of aquifer| yield yied
yield .
(10 ) (1° ) | @ )
Total 216,777 6,520 1,236
Subtotal 19,277 3874 1,162
Scoria deposit, Clinker formation,
Basalt 14,037 0.22 3,088
Pyroclastic materials
Fractured zone of volcanic rocks 5,240 0.15 786
SGF Unconsolidated sand formation 7,460 0.10 746 74
USF Uncemented sediment formation 190,040 0.01 1,900
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230 5
EL250 300m
) ’ T uff
EL200m, ELOm, EL(-)210m  EL (- )700m

2. USF T uff ,
50 240m , 500m
SGF
3.
4. 0.00771
0.02889 0.00043
5. )
6.
, EL3m
’ (' )loon]
7. (perched water),
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high level groundwater) (basal groundwater)

(seepage)
G-H
, G-H
8 671 89 , 39 44
: 19 58
612 87
9. 1,236 1 37386,000
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The study on the Groundwater Characteristics and Use

in Chgu Island

Seong-An Booh

Department d Earth and Environmental Sciences
Graduate School

Andong National University

Abstract

Chgu Island had formed by five mgor vadcanic activities occurred during
23million years from middle Pliocene up to the late Pleistocene. In the middle
part of the island, Seoguipo Formation(SGF), Uncemented Sediment Formation
(USF), the tuffs basement formation and the granite basement are distributed
a 200m, Om, (-)210m and (-)700m in eevation respectively. In the banded
area from Hamdeok to Pyoseon including Shinhengri, the Hamdeok -
Pyoseon subsidence zone is formed by the differential subsidence developed
before the sedimention of the SGF.

The groundwater in the Island occurs mainly in the form of confined aquifer.
The static water level in the middle part of the Island is located at 250 300m

and flow down to the direction of seashore. In the Island, the hydraulic
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gradient at the wells located below 500m in elevation shows relatively steep so
as much as 0.00771. The mgor factors giving influences to the groundwater
level are precipitation, tidal change and pumping from the wells.

The types of groundwater occurrence can be classified into the perched
water, the high level groundwater and the basal groundwater. The potential
yield of the basal groundwater is estimated as much as 67.189 billion and
the sustainable yield as 12.36 million of water which is equivalent to 3.386
million per day.

The important causes of the salt water intrusion into the fresh water body
in the eastern island can be summarized as follows : first, relatively low
groundwater level and excessive pumping from wells ; second, nearly horizontal
and permeable geologic structure which is extended very deeply toward the
center of the island ; third, distribution of low-permeable sedimentary formation

as deeply as at least 100m in average under the sea level along the shoreline.
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