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Sustainable Yield of Groundwater Resources of the Cheju Island
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Abstract : The Hydrogeologic data of 455 water wells comprising geologic log and aquifer test were analyzed
to determine hydrogeologic characteristics of the Cheju island. The groundwater of the Cheju island is
occurred in unconsolidated pyroclastic deposits and crinker interbedded in highly jointed basaldc and andesic
rocks as high level, basal and parabasal types under unconfined condition. The average transmissivity and
specific yield of the aquifer are at about 29,300m’ /day and 0.12 respectively. The total storage of groundwater
is estimated about 44 billion cubic meters. Average annual precipitation is about 3,390 million m? among
which average recharge is estimated for 1,494 million m®being equivalent 44.1% of total annual‘prccipiration
with 638 million m* of runoff and 1,256 million m® of evapotranspiration. Based on groundwater budget
analysis, the sustainable vield is about 620 million m*(41% of annual recharge)and the rest is discharging into
the sea.

The geologic logs of recently drilled thermal water wells indicate that very low-permeable marine sediments
(Sehwa-ri formation) composed of loosely cemented sandy silt derived from mainly volcanic ashes at the Ist
stage volcanic activity of the area is situated at the 120=68m below sea level. Another low-permeable
sedimentary rock called Seogipo-formation which is deemed younger than the former marine sediment is
occured at the area covering north-west and western part of the Cheju island at the +70m below sea level.

If these impermeable beds are distributed as a basal formation of fresh water zone of the Cheju island, the
most of groundwater in the Cheju island will be para-basal tvpe. These formations will be one of the most
important hydrogeologic boundary and groundwater occurences in the area.
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Table 1. Geological sequences of Cheju volcanic and sedimentary rocks

Sequence of volcanic & sediment rocks

Stratigraphic Age Palco
magnetic age Volcanic Volcanic flow & Parasitic Sedimen tation
maturity Rock type volcano
Recent sand dune
4th stage Cinder cone cinder -
— 10000yrs | Hanra-san musiolite cone Sinyangri
Upper Brunhes Baklokdam basalt formation
0.125Ma —{ Notmal L 0.16Ma
Epoch )
Yongsil Musiolite Iichulbong
3th stage . . Songac Mts. )
Middle Aphanitic augite Suwol-bong  paleo-soil
. —— 0.4IMa
Pleisto Scogipo-Hawaiite
-cene 2nd stage Dangsan Scogipo
Olivin basalt Dusarébong formation
— — Yongduam
0.73a | 087Ma g
Matuyama Sanb: hit
Lower Reversal 1st stage dnbangsan yehite Dan
Epoch Basal augite basalt Hwasoon Basaltuffanceous
sedimentary
rock
Palcogene Yucheon group(crystalline tuff)

to

granite

(after won.J.K, Lee V.Y and Lee. MW_, 1992)
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Figure 1. Location and drill log of thermal water wells in
Cheju.
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Figure 2. Schematic diagram of the Cheju island groundwater
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Table 2. The clevation of Seogipo formation
Locaton Name of Well No. Elevation Depth(m) Water level(EL.m) Pumping Distance  Elevadon Remarks
watershed (EL.m) rate from sea of Seogipo
- - (CMD)  coast(m) formation
static pumping
Hankyung D-103 44.50 12.00 9.50 -45.50 2000 2900 -71.80 Average
Hankyung D-121 13.00 80.00 1.00 -7.00 2160 1050 -61.00 depth:
Hankyung D-196 26.56 102.00 5.56 -25.44 1300 1900 -70.04 EL-52.5ms
Hankyung  D-083 21.00 82.00 3.00 1.00 1660 1350 -32.00 Range:
Hankyung D-13¢  18.00  85.00 450  -10.00 2302 1700 5000 "8
Hankyung D-086 15.00 80.00 1.50 0.90 2290 950 -55.00 72.8m
Hankyung  D-171 29.88 80.00 3.88 -3.12 1800 2100 -48.12 ’
Hankyung  D-190 16.19 80.00 2.69 -8.81 1900 700 -38.51
Hankyung  D-155 17.50 70.00 1.80 -5.30 4400 600 16.80
Hankyung D-079 17.60 85.00 1.50 1.10 2160 700 -59.90
Hankyung D-080 18.00 82.00 2.70 240 2440 1000 -56.50
Hankyung  D-093 19.50 87.00 6.50 6.00 2590 650 -50.00
Hankyung  D-181 19.50 90.00 7.50 5.50 2500 400 -48.50
Hankyung D-123 24.00 100.00 7.00 -39.00 2160 1900 -47.50
Hankyung D-104 20.00 85.00 7.00 -8.00 2500 300 -46.50
Hankyung  D-115 18.10 101.00 13.10 -2990 2030 1000 -37.90
Hankyung  D-179 18.00 100.00 8.50 -22.00 2440 1300 -70.50
Hankyung D-151 21.00 79.00 3.50 -20.00 1400 1750 -54.00
Hankyung = D-009 11.68 85.00 8.18 -2492 1754 900 -63.32
West Hankyung D-102 10.81 104.00 2.81 -29.19 1400 1200 -61.19
Area Hankyung D-052 73.32 125.00 33.82 13.32 900 4850 -43.18
Hankyung D-221 44.05 153.00 10.55 -45.95 1000 2500 16.25
Hankyung  D-244 83.99 160.00 42.99 -62.01 - 5700 -43.51
Hankyung  D-056 42.50 100.00 4.60 -250 1500 1900 -45.30
Hankyung  D-209 32.50 103.00 5.70 -27.50 1500 1150 -53.70
Hanrim D-128 26.13 82.00 9.73 -25.87 1900 900 -49.87 Average
Hanrim D-033 122.50 153.60 16.20 16.05 1180 3100 -1.50 depth:
Hanrim D-119 44.29 80.00 3.29 9.71 1920 1800 -34.71
Dacjeong D-198 46.00 105.00 29.00 -26.00 1300 2100 -37.50 Average
Dacjeong D-004 78.43 104.00 46.73 19.03 1034 2900 -5.57 depth:
Daejeong, D-100 43.75 61.00 18.05 3.75 1400 3700 -16.25 EL-52.3m
Dacjeong D-193 35.50 92.00 12.00 -29.50 1700 3000 -54.50 Range:
Dacjeong D1-99 14.74 70.00 0.74 -5.26 1000 500 -54.76 E1-5g5‘7M ©
Daejeong D-185 42.50 95.00 19.50 -250 2000 4500 -45.50 144 .8m
Daejeong D-095 47.50 75.00 27.90 23.00 1710 4400 -24.50 ’
Dacjeong D-127 47.30 85.50 32.40 30.30 2030 3750 -25.70
Dacjeong D-197 62.10 100.00 30.10 12.10 1500 4800 -33.90
Daejeong D-114 17.20 70.00 2.20 -2.80 2160 1350 -144.80
Dacjeong D-055 15.82 63.00 2.42 142 2200 1000 -41.68
Dacjeong D-081 16.74 130.00 5.64 -16.26 1615 800 -100.76
Dacjeong D-159 160.00 164.00 60.20 58.00 1200 9750 2.00
Dacjeong D-145 43.20 115.00 8.20 3.20 1802 3600 -67.80
Dacjeong D-122 33.00 104.00 8.30 0.90 1770 2600 -41.70
Dacjeong D-017 32.50 114.00 10.10 2.80 2030 2900 -69.00
Daejeong D-099 42.50 112.00 0.10 -4.20 1500 3300 -60.50
Dacjeong D-146 53.50 120.00 9.50 -21.50 1503 3900 -63.50
Daejeong D-113 23.00 80.00 5.60 -2.30 2030 750 -53.00
Aewol D-044 32.26 130.00 10.80 2.26 1000 650 -72154 Avcrage
North  Acwol D027 4018  135.00 9.05  -4.82 1339 1150  -7852 EL-75.53m
Ared pit Cheju D127 14528 180.00  23.28 9.28 1230 4400 -17.22
East Namwon D-129 14391 170.00 4091 1991 1400 3800 -3.19 Average
Area  Namwon D-097 13461 170.00 3941 24.61 1050 2700 17.61 EL+7.2m
D-125 109.26 165.00 68.26 27.26 2030 3500 23.26 Average
East D-177 190.47 195.00 145.27 8547 1200 5000 4297 EL+25.4m
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Table 2. Continued.

Locaton Name of Well No. Elevation Depth(m) Water level(EL.m) Pumping Distance  Elevation Remarks
watershed (EL.m) rate from sea of Scogipo
: - - (CMD)  coast{m) formation
static pumping
Seogipo D-187 178.77 172.00 120.87 86.77 1300 3750 32.77
South ‘D-063 55.00 70.00 33.30 32.70 2100 1450 250
Arca D-108 73.16 100.00 56.16 56.16 2030 1900 -11.94 Average
W-004 70.30 42.50 57.07 39.30 1500 1500 29.20 EL+21.3m
D-116 50.00 82.00 47.00 0.00 1900 800 10.00
D-217  220.00 . 160.00 150.00  125.00 700 3400 148.000 Range:
Middle D-215 180.00 196.00 133.50 115.00 1500 3200 9.00 EL-44.93m~
Seogipo D-101 162.00 190.50 109.00 24.00 1050 2100 12.00 EL+148m
D-241 205.00 230.00 95.00 19.00 3600 36.00
D-118 157.57  220.00 55.57 10.57 1000 3300 -44.43
D-087 55.21 120.00 4.71 0.61 1500 650 -40.89 Average
D-178 52.44 90.00 3794 -11.56 1300 1300 4.54 EL+29.95m
D-038 185.00 122.00 107.60  107.28 1088 3000 94.50
West D-169 80.00 170.00 48.00 -12.00 1300 900 -55.90 Range:
Seogipo D-168 11317 130.00 77.17 53.17 2000 1800 5.17 EL-55.9m~
D-111 100.00 222.00 38.00 -65.00 1000 850 4.50 EL+94.5m
D-205 160.00 170.00 78.00 40.00 1200 2500 44.00
D-039 140.00 150.00 59.80 50.60 1070 2250 24.00
D-048 14.04 94.00 1.54 -1.46 1054 600 -34.46
Andug D-165 190.00 207.00 105.00 42.00 1000 4500 20.00 Average
D-049 124.82 135.00 84.62 50.52 850 2900 499 EL+35m
D-138 90.00 42.60 29.50 2445 1550 35.00

*Sources of date: ADC drilling report
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EF EY7IN U olsAY $BUEZAE VIELR F
FAEE o] 83t} BAZLFE PoE vt 1 gt AP
3,050mmol ¥ 3 3d3 ¥/} $$FE 40,442,000mo]
=R EY oY EILAE o) 83t £EAHAN
34z F8EHE AN vl 2 42 18,628,500m’H =H
o mety ST e FLEFY & F ERT A
a5 FFEL oF 46% olth ¥ AHAA FdrEe £
AfEFTS AF7) A ZFFAE FPF T AFEAR
oo, At ZFFZHAE HoiFAE ol £ F A4 AF
FTH EYUUE A &3 Ay vl o AL oS Zo
(Figure 3).

’mQ=Qo e —0.014:
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Figure 3. Recession curve of high level groundwater in Eosungseng reservoir of the Cheju island ( KOWACO, 1993 )
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Table 6. Water budget analysis of watersheds of the Cheju
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AYE - # B

Warershed E‘g‘c‘% R(mn?n%l —l;:i;aéall Run off ET Recharge Darcian flux
(10%6m?) (10%6m*) (10"6m’)  Annual Daily (10"6m*/km)
(10"m*) (10*3m*)

Total 1,8100 1,872 3,388 638 1,256 1,494 4,093 22.2
North  subtotal 339.7 1,861 632 150 242 240 657 22.8
TR aewol 84.1 1,527 128 24 60 44 120 109

Cheju 255.6 1971 504 126 182 196 537 30.0

east 80.2 1,961 157 39 57 61 167 29.3

middle 88.9 1,986 177 44 63 70 192 243

~ west 86.5 1,964 170 43 62 65 178 414

South  suntoral 357.7 2,146 768 220 249 299 820 23.0
T seogipo 2987 2226 665 195 207 263 721 240
cast 108.1 2,507 271 79 75 117 321 38.7

middle 106.5 2,198 234 70 74 90 247 26.0

west 84.1 1,900 160 46 58 56 153 12.4

Andug 59.0 1,743 103 25 42 36 9 18.0

West subtotal 371.7 1,394 518 44 266 208 570 12.7
area Dacjung 123.0 1,375 169 10 88 71 195 12.7
Hankyung 110.7 1,280 142 7 79 56 153 93

Hanrim 138.0 1,503 207 27 99 81 222 16.9

East sunbtotal 740.9 1,985 1,470 224 499 747 2,046 275
area jochcon 124.4 1,835 228 30 86 112 307 295
Guzwa 169.8 1,774 301 18 113 170 466 19.4

Sungsan 115.8 1,840 213 13 75 125 342 17.8

Pyoseon 203.3 2,192 446 98 138 210 575 67.6

Namwon 127.6 2213 282 65 87 130 356 28.9

gHe X
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AM e E71AA ¢ Ao Y2, AR G
© F2 EAANFAR FEE ¥ MA3) Hdez 13
2o A daE S 712 89 A 2yl
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94714, I AT §FF, lUs Bed o2y A&+
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1 315 0.0031
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5 7,780 0,0006
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Table 7. q/k values of basal groundwater bodies of Eastern Cheju

Water Well no. Elevation Well depth Watershed(h,EL.m) Distance q/K=(41 h*2)/2X Remarks
shed (m) from coast
(ELm) SWL  DWL "M Ty 0403 0.02<q/k
D-189 61.00 2.00 -6.00 1,000 0.0820 0.0820
D-067 36.16 60.00 4.46 -0.34 1,750 0.2325
SC-02 29.50 50.00 0.57 - 1,600 0.0042
SC-01 31.25 80.00 1.05 - 1,700 0.0133
SC-03 39.14 151.00 2.01 - 2,100 0.0394
U-035 3995 47.20 2.55 1.76 2,300 0.0580 0.0580
U-053 26.60 54.50 1.30 0.38 1,100 0.0315 0.0315
U-034 20.38 42.00 1.88 1.74 900 0.0805 0.0805
U-052 31.12 152.00 1.22 0.73 1,600 0.0191
F-002 68.75 120.00 4.75 -11.25 2,500 0.2007
F-048 38.89 75.00 4.89 -17.11 2.150 0.2283
D-163 20.88 60.00 1.38 -23.12 700 0.0560 0.0560
D-243 138.00 70.00 5.00 -24.00 5,000 0.1025 0.1025
F-058 75.00 110.00 1.00 -9.00 3,550 0.0058
F-034 65.00 87.00 0.50 -13.00 3,000 0.0017
W-029 10.32 26.00 0.72 -6.18 600 0.0175
W-016 45.56 55.00 1.55 -2.45 2.200 0.0225 0.0225
D-132 38.50 55.00 2.50 1.50 1,800 0.0712 0.0712
D-003 79.47 104.00 1.17 -3.83 4250 0.0066
D-201 65.83 110.00 2.83 -0.17 3,000 0.0548 0.0548
F-057 50.00 80.00 0.50 -15.00 2,300 0.0028
A-001 65.00 90.00 4.00 -7.00 1,800 0.1426 0.1426
D-211 5992 86.00 1.52 -16.08 2,300 0.0225 0.0225
W-011"° 28.95 50.00 0.85 0.53 2,100 0.0212 0.0212
D-140 35.85 60.00 1.35 -3.15 700 0.0327 0.0327
D-019 5598 80.00 1.58 1.00 1,150 0.0254 0.0254
D-042 133.08 171.00 2.08 -10.92 2,000 0.0138
Gujwa D-012 48.63 70.00 1.33 0.30 6,450 0.0180
D-057 57.28 80.00 1.28 1.18 2,000 0.0164 )
D-203 68.08 90.00 1.08 -4.92 2,050 0.0082
D-188 56.77 90.00 1.07 -3.23 2900 0.0078
D-152 40.55 60.00 3.05 -3.05 3,000 0.0733 0.0733
Ww-010 29.78 50.00 0.08 -0.02 2,600 0.0001
wW-019 38.50 45.50 1.50 1.03 2,000 0.0271 0.0271
D-253 95.79 130.00 1.79 -14.21 1,700 0.0121
D-0l6 12.02 35.00 1.32 0.82 5,400 0.0253 0.0253
D-200 52.02 75.00 1.02 -9.98 1,400 0.0079
F-023 46.33 72.00 3.33 -15.67 2,700 0.1623 0.1623
D-054 2447 42.00 1.77 -1.73 1,400 0.0355 0.0355
F413 92.09 120.00 0.59 -14.91 1,800 0.0013
F4l4 85.76 110.00 1.76 -14.24 5,700 0.0129
D-028 28.24 41.00 1.04 0.94 4.900 0.0124
D-124 28.65 51.00 1.35 -4.35 1,800 0.0156
3}x2 86.00 90.50 0.70 -1.40 2,400 0.0040
SungSan D-062 35.19 54.50 0.79 0.29 2,500 0.0127
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Table 7. Continued.

Water Well no. Elevation Well depth Watershed(h,EL.m) Distance q/K=(41 h"2)/2X Remarks
shed (m) from coast
(EL.m) SW.L pwr im0 k<03 0.02<q/k
W-020 73.81 82.00 1.41 0.81 1,000 0.0095
D-194 88.28 102.00 0.78 -4.22 4,300 0.0037
W-015 40.01 55.00 1.01 -0.79 3,400 0.0064
D-257 114.00 132.00 0.60 -4.00 3,500 0.0021
D-030 33.26 50.00 0.86 -0.39 1,400 0.0108
W-009 67.66 80.00 0.66 -0.84 2,500 0.0036
D-258 92.00 115.00 0.50 -16.50 4,100 0.0013
D-031 40.95 80.00 1.35 0.97 1,650 0.0227 0.0227
&2 86.00 114.00 1.00 -10.00 3,500 0.0059
D-259 66.90 100.00 1.90 -0.10 2,900 0.0254 0.0254
W-012 3395 43.00 1.35 0.51 1,150 0.0324 0.0324
D-158 43.64 61.00 1.84 -2.36 2,350 0.0295 0.0295
PyoSeon D-223 74.00 100.00 1.00 -6.00 2,600 0.0079
F-043 91.27 120.00 1.77 9.73 3,700 0.0174
D-037 65.72 95.00 1.72 1.22 2,500 0.0243 0.0243
D-148 107.82 140.00 3.82 -12.18 3,400 0.0881 0.0881
F-051 75.00 110.00 3.00 -21.00 1,700 0.0185 0.1085
D-006 25.45 50.00 1.25 0.72 750 0.0426 0.0426
F-006 37.50 74.00 2.70 -2.50 950 0.1573 0.1573
D-237 110.00 140.00 0.00 -20.00 4200 0.0000
D-061 83.50 101.00 5.30 -2.50 3,300 0.1746 0.1746
Nam- D-247 58.00 90.00 2.00 -24.00 1,200 0.0683 0.0683
Won W-026 17.50 27.50 1.50 1.30 600 0.0769 0.0769
D-143 2149 57.00 1.89 1.49 800 0.0911 0.0911
D-053 56.16 68.00 2.76 2.56 1,300 0.1198 0.1198
W-007 39.45 63.00 1.45 1.26 900 0.0476 0.0476
Total 3.2197 - 2.2756
Average 0.0441 0.0650

*Static water levels are the ane measured just after installed wells.
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Table 8. Sustainable yield of groundwater resources of the

Cheju Island
Content Recharge Sustainable Percentage(%)
North area 657 335 51
South area 820 286 35
West area 570 331 58
East area 2,046 737 36
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