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Summary

Subsurface Geology and Groundwater Occurrence in the Western Coastal Areas of
Jeju Island, Korea

The purpose of this study is to grasp the geohydrological features of
western coast aquifer surveyed through analysis of geological logging,
geophygical logging, aquifer test and chemical water quality by aquifer with
the object of 13 seawater intrusion monitoring wells at the western parts set
by Jeju special governed Island.

The geological features at the study area are divided into 5 units of
underground geological like lava sequence that ranges throughout the top of
Seoguipo Formation with carious thickness, Seoguipo Formation, U Formation,
sedimentary layer that contained between lava sequence, and lava flows that
contained between Seoguipo Formation.

As a result of analysis of aquifer test, it is concluded that most range of
aquifer in study area develops at volcanic rocks of jointed and/or hyaloclastite
breccias, the aquifer are found as fallow in Seoguipo Formation and gravel
layer between lava sequence, and gravel layer in Seoguipo Formation or
unconsolidated sand layer.

According to the result of classification of chemical water quality and
groundwater occurrence type, one is basal groundwater regions(HL1, SD,
HM),and the good water quality of parabasal groundwater regions(SMI, IG) the
other one is the poor quality of water regions(the rest of other monitoring
wells). there is high content of NO3-N in the upper part of the poor quality of
water regions

As a result of geophygical logging, it is set against drilled core collected
in the process of well dilling underground. As a analysis of natural gamma,
there represent high value in sedimentary layer of lava sequence and section
which has lots of clay in Seoguipo Formation. Conductivity of Shindo and
Hamo has increased with as conductivity getting deeper and it’s reached to
approximately 30,000~40,000, which makes sure that there is salinewater

below freshwater.

- Vil —
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Table 1. Monthly and annually precipitation data of kosan area, western part

of Jeju Island.

Year | Jan | Feb | Mar | Apri | May | Jun Jul Aug | Sept | Oct | Nov | Dec | Total
1973 | 82.0 | 98.0 | 37.8 | 173.3 | 238.0 | 49.4 | 950 | 941 | 1534 [112.7| 25.1 | 24.0 | 11828
1974 | 488 | 59.3 | 63.2 | 107.0 | 176.0 | 1358 | 351.4 | 1675 | 105 | 17.0 | 23.1 | 39.0 | 1198.6
1975 | 349 | 422 | 704 | 1755 | 111.5 | 2375 | 103.0 | 8.5 | 1165 [1180| 61.0 | 70.9 | 1226.9
1976 | 13.4 | 159.0 | 73.2 | 119.0 | 198.0 | 301.5| 635 | 124.0 | 1095 | 91.0 | 30.3 | 455 | 1327.9
1977 | 193 | 174 | 96.9 | 2055 | 180.0 | 2245 | 1075 | 1185 | 111.0 | 85 | 46.0 | 31.9 | 1167.0
1978 | 51.7 | 306 | 52.7 | 525 | 17.0 |2195| 665 | 1285 | 1435 | 455 | 54.0 | 37.7 | 899.7
1979 | 39.0 | 127.3 | 82.4 | 133.0 | 68.0 | 3245 | 401.0 | 316.0 | 69.0 | 11.0 | 64.7 | 82.8 | 1718.7
1980 | 69.1 | 53.1 | 88.0 | 110.0 | 228.0 | 102.0 | 2295 | 171.0 | 485 | 73.0 |123.0| 47.5 | 1342.7
1981 | 284 | 56.8 | 57.0 | 895 | 685 |3123| 79.0 | 3664 | 1419 |133.3| 70.7 | 14.3 | 14181
1982 | 27.3 | 29.7 | 81.7 | 981 | 59.3 | 284 | 1956 | 153.0 | 50.6 | 15.0 {1359 26.2 | 900.8
1983 | 34.2 | 424 | 92.0 | 93.7 | 1129 | 57.8 | 1654 | 959 | 232.2 | 372 | 225 | 17.2 | 10034
1984 | 96 | 288 | 388 | 73.0 | 49.0 [1666| 934 | 71.4 | 999 | 6.0 | 216 | 45.1 | 703.2
1985 | 16.7 | 59.0 |1181| 783 | 106.8 | 453.0 | 294.4 | 197.1 | 101.7 [180.4| 53.8 | 41.3 | 1700.6
1986 | 31.8 | 7.0 | 447 | 121.4| 887 |2182 | 359.1 | 1085 | 119.0 | 585 | 22.3 | 91.7 | 1270.9
1987 | 495 | 409 |1244| 89.6 | 853 | 171.8 | 595.9 | 2795 | 415 | 80 | 30.1 | 11.3 |1527.8
1988 | 146 | 186 | 954 | 805 | 864 |[1015| 671 | 2074 | 369 | 40 | 86 | 145 | 7355
1989 | 888 | 919 | 43,6 | 295 | 675 | 1046 | 168.1 | 108.1 | 273.2 | 20.2 | 75.9 | 10.1 | 1081.5
1990 | 51.2 | 113.7 | 55.2 | 102.8 | 97.8 | 2058 | 984 | 1189 | 170.9 | 40.7 | 90.9 | 16.0 | 1162.3
1991 | 336 | 47.3 |116.8| 33.3 | 3682 | 269.9 | 334.9 | 386 | 1943 | 9.2 | 31.4 | 265 | 1504.0
1992 | 52.8 | 159 (1344|1154 | 965 | 76.1 | 61.8 | 3266 | 1336 | 4.0 | 56.6 | 33.9 | 1107.6
1993 | 32.8 | 66.6 | 90.7 | 23.6 | 132.3 | 160.7 | 869 | 354.8 | 40.8 | 27.0 | 94.2 | 41.0 | 11514
1994 | 375 | 20.1 | 53.2 | 1526 | 851 |1232| 202 | 2082 | 50.2 | 48.7 | 11.8 | 23.5 | 834.3
1995 | 36.3 | 61.2 | 40.8 | 82.7 | 136.2 | 79.7 | 3414 | 8.0 | 49.3 | 60.0 | 20.6 | 88 |1003.0
1996 | 26.1 | 164 | 916 | 482 | 633 |2169| 565 | 1755 | 146 | 363 | 445 | 475 | 837.4
1997 | 135 | 149 | 55.2 | 1388 | 60.0 | 41.5 | 119.7 | 161.8 | 126 | 50 |197.0| 55.1 | 875.1
1998 | 81.6 | 380 | 96.6 | 164.8 | 852 | 2109 | 546 | 424 | 2180 | 374 | 12.7 | 82 |10504
1999 | 96.6 | 345 |110.8| 65.3 | 117.1 | 120.3 | 5755 | 501.3 | 171.7 | 36.6 | 21.8 | 23.0 | 18745
2000 | 577 | 74 |372 | 285 | 67.7 |1215| 944 | 229.2 | 198.2 | 71.3 | 90.0 | 10.5 | 1013.6
2001 | 822 | 59.7 | 98 | 473 | 44.7 | 2371 | 1633 | 196.7 | 187 | 97.8 | 57.4 | 99.0 | 1113.7
2002 | 288 | 494 | 61.1 | 706 | 96.1 | 52.1 | 273.7 | 308.7 | 111.0 | 76.6 | 30.3 | 67.4 | 1225.8
2003 | 37.3 | 42.0 | 73.2 | 133.1 | 249.1 | 253.3 | 265.8 | 244.2 | 796 | 325 | 80.6 | 12.3 | 1503.0
2004 | 164 | 70.2 | 729 | 1183 | 169.4 | 853 | 481 | 363.7 | 239.5 | 245 | 26.6 | 35.0 | 1269.9
2005 | 332 | 527 | 96.8 | 53.7 | 815 | 356 | 165.0 | 130.3 | 105 | 45.0 | 93.1 | 30.6 | 828.0
2006 | 49.3 | 41.3 | 40.1 | 117.7 | 144.7 | 2035 | 407.5 | 100.9 | 102.6 | 44.8 | 70.1 | 27.8 | 1350.3
Mean| 41.9 | 50.4 | 73.4 | 97.8 | 118.7 |167.7 | 194.2 | 187.7 | 108.1 | 48.1 | 55.8 | 35.8 |1179.7
Max | 96.6 | 159.0 [134.4| 205.5 | 368.2 | 453.0 | 595.9 | 501.3 | 273.2 {180.4{197.0| 99.0 |1874.5

Min | 96 | 7.0 | 9.8 | 23.6 | 17.0 | 284 | 202 | 386 | 105 | 4.0 | 86 | 8.2 | 703.2

Rang| 87.0 |152.0 {124.6|181.9 | 351.2 | 424.6 | 575.7 | 462.7 | 262.7 |176.4|188.4| 90.8 {1171.3
% 1973~1987 data : Daejeong area observational data
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Table 2. Water Budget Data of Western Watershed and Jeju Island.

Groundwater

. Area | Annual Mean |Total Rainfall ET Runoff Recharge

Districts (k) Rainfall(mm) (10°m'/yr) 10°m/yr) | (10°m'/yr) ;
10°m'/yr 10°m’/day
Whole Island | 1,719 1,975 3,427 1,138 708 1,581 4,329
Deajeong 120 1,314 158 G 11 T2 197
Hankyung 9 1,175 111 59 8 44 120
Hallim 134 1,375 186 83 22 81 222

EAATFE FEAD L AFTAD FHFEAD, AT = &5 5 AT, 2008
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Table 3. The present state of groundwater development in the study area.

(Unit : Number of wells, m'/day)

Total > El. 50m El 50~100m | EI 100~200m < EL 200m

Areas
Well Yield Well Yield Well | Yield Well Yield Well Yield

Total 1,251| 436,938 761| 232,737 263 94,388 170 76,707 57| 33,106
Hallim 203] 97,463 80 31,285 32| 17,456 54| 27,343 37 21,379
Han- 4 _

266 129,151 132| 65,603 68| 30,253 54 27,015 12 6,280
kyung
jlzaollié 782 210,324 549| 135,849 163| 46,679 62| 22,349 8 5,447
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Hankyung

B Monitoring Well
® Pumping Well

Fig. 3. The Distributions of groundwater wells in study area.

Table 4. Classification of groundwater wells in the study area.

(Unit : Number of wells, m'/day)

Total Domestic Agriculture Industry Others
Areas

Total | Yield Well Yield Well Yield Well Yield Well | Yield

Total | 1,251 | 436,938 132 47,309 1,069 | 381,198 33| 8431 17 -

Hallim 203 | 97,463 61 21,550 123 | 72,529 14 3,384 5 -
Han-

266 | 129,151 17 9,937 239 | 117,270 4 1,944 6 -
kyung
Dae— 782 | 210,324 54 15,822 707 | 191,399 15 3,103 6 -
jeong
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B oAge Ao &% 2 AU|AEE0] A8% Sonde 2IDAS] AW =
-1~50C, 0~64ms/cmeo]il, &4 Zol| AF&¥ Sonde 2PCASl FAWe= 57
mm~736mnol ok, AFA Lo} =4, AAdvH Aol AFE-E Sonde 2PGAC] A
Mol 5 AAHAL 0~100,000cps, AA-dH= £1,500mV, @=A3FL 1~

5,0000hmse] ¢ o]t}

Table 5. Inventory of monitoring wells in the study area.

Well |Elevation X Y Drilled EL. Logging |Distance From Remarks
Name (m) Depth(m) | Depth(m) | Depth(m)|  Coast(m)

YS-1 1094 | 123,080 | 32,14 155 -144.1 714 338

YS-2 | 3744 | 125839 | 32,219 185 -1479 141.0 2,690

HL-1 1416 | 132,128 | 42,825 121 -106.8 106.3 599

HL-2 59.12 | 134,461 | 41,014 185 -1259 182.0 3,112
MR-1 | 1112 | 125414 | 23,048 160 -149.8 126.6 279
MR-2 | 4583 | 127524 | 25405 172 -126.2 1415 3,220 Seawater
SM-1 | 178 | 129693 | 21071 | 171 | -1531 | 1411 634 intrusion

monitoring

SM-2 | 2290 | 133304 | 20,734 325 -3024 309.1 1,413 well
HM 7.08 131,518 | 17,182 150 -142.9 100 119

PP 1444 | 126,104 | 35998 140 -1256 A 190

SD 1030 | 123760 | 24,714 190 -179.7 179 228

KS 845 122,786 | 26,924 146 -139.6 36 445

IG 1500 | 127,378 | 22,332 146 -131.0 120 202
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Photo 1. Drilled core showing volcanic rocks and sedimentary

deposits from Kosan monitoring well.
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Photo 2. Drilled core showing massive volcanic rocks from

Sangmo 1 Monitoring Well.

Photo 3. Hyaloclastite breccias from Murung 1 in 16~32m.



of,
EY

¥ sF 124~130m Akolell 6me] FA= xSk glaL

Wt e 3 85~88m(F7 3m)ol, AE2EFeINE WS 5 237~
240m(F7 3m)ell EXsla tl AMR2E SRAFFO A FE dF 92~95mol A
3l Al FFotE UErd Ao 2 A ARXlo A B upel o] ol5 SbehF=

ohel, Aol BEst WS sk, deivh

s

!
[@))
8
T
do
fr
g2
o
§E

d

N
o,
=
o)
d®)
-
=)
=2
N
o,
fo
N\
o,
[®)
(@)
o
)
>,
X

i
olN

2
A g 27] AkEEo]l dojupr] ofHe] d8E T&

}
Ao UZ¢ ¥F4AxEE EL-1068~EL-179.7m¢ EIZAEZ vehy
dom, AFEE UFe ¥IFANEE B FHATF EL-1068~-1259m, &4
T EL.-144.1-1479m, %1 EL.-1531m, ¥%% 7 EL.-149.8~-126.2m, 1
¥ EL-1256m, 34+ EL.-139.6m, 4% EL.-179.7m, ¢3# EL.-131.0m, 3}%

EL.-1429m= detsm, A% A|ZEFo|A] UZo] thah Zo] HExstx rh Auk

ToH

HoR AFL AFA oA UFe A LFAEE EL.-139.4mo]



4-2. E39HF
4-2-1. EId83%F ML

HEEAL oA ol g¥o] shou}

& o] 71 = (Geophygical logging)e F&
= AsFEAL EoF 5

SolshE AwzAl, AsAd 3 AdRd Gk
o
l

FUNG Gl dFsA o §H T ATHAFE FFALAAAT, 2004).
el s ARt e AQshd, FRAASLE, ATy Sqe] Ba gw
g AT = B o TAGM, FHe AHYE, A4E FEH e -3
34 Ao hd AN FedE fes 53, Aske ATl deid =
A% ARE FAAQ Ao B -9 54 BE Az BeH 54

of #g ek FAT M2 e T B ol AFamolsl BelPFAR
1§ Fokel A5 B4 542 Y5 uE =8o] Frk(Table 6).

Table 6. Geophysical logging methods, required borehole conditions and objectives.

Focused Resistivity

Log type Specific log Borehole Conditions Information
Gamma-ra A .
3 4 Open and cased holes Lithology, density,
Spectral gamma-ray 7 . . ; . .
Nuclear ; with or without fluid porosity, calibration of
Gamma-gamma(density) : . .
. Open holes with fluid surface geophysics
Neutron-neutron(porosity)
Self-potential Lithology, calibration of
. . A 4 Open or screened .
Electrical Resistivity surface geophysics,

holes with fluid

location of pvc screen

Open and pvc cased

. Inducti : . . .
Electromagnetical " uC.lo.n. hloes with or without | Lithology, saline waters
Susceptibility .
fluid
Acoustical Sonic Open holes with fluids Lithology (porosity)
. . Open and cased holes .
Physical Caliper with or without fluid Borehole diameter
Casing or borehole
Borehole camera .. .
. . Open and cased holes | condition, caving, slope
Optical Optical borehole .
. with clear water and aspect of fractures
televiewer
and layers
Flow Impeller flowmeter Open and cased holes | Vertical water movement
Heat pulse flowmeter with fluid in the borehole
Fluid Water qualit Open and cased holes | EC, temperature, pH, O2,
d Y with fluid no3, Eh, total gas pressure

(Thomas Wonik & Klaus Hinsby, 2006)
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Fig. 7. Geologic and geophysical well logs in the Kosan monitoring well.
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Fig. 8. Geologic and geophysical well logs in the Shindo monitoring well.
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Fig. 9. Geologic and geophysical well logs in Ilgwa monitoring well.
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Fig

. 11. Geologic and geophysical well logs in Hamo monitoring well.

— 41

Well Name :  Hamo

Lepth  Lithology Command Matural Gamma Caliper SPR 5P Temp Cond
1 1 1 I L

1490 0 CPS 100 200mm 500 0 OHM 40 750 mv 850 18 T 200 mifem 80

" = —— Soil v

Hig)! ! L~

jnirted

58 - ’gvaO@ e massive
38 w0y t| wesicular

100 [#EAFOB 1 ied

$92000 528 icined
2 AF OB Y massive

150 [T, e fracturz
Pl el Bt s I
g

200 RISERIRERRT Hyalaclastie
EALANSALAS =
mAmAamssaAd brecoias
EALANAAL AN
b &b S8 bS8 AL

260 BREEsiRian
pobanbagan

VAFOB joirted

200 [PEPIPErT

£2121 70—
AFOB
I L 111111
i
a0 [aAFOB ¥4
B gl fracture
[ A
A A

450 fiddod-dd

= massive
; ;; joirted

ol gAFOB massive
Ferererefe

550 [EoEoEoEoEg
E = ol

0.0 iiifif jointed

; AFOB massive
R I |
AFOEI:% jpinted

650 ﬁ:-_ 3
[- = Soil

TOO pEREassFhEREH] Tuff i
poboezo=boboD
HRGGHA]
pobsezoZbobD
HRtaHH

750 faislslaialal
HHEE ]
piodedpTpdotn
S
Paialaiatala)

200 pezeseeIeioe
HRtaHe!
blpZefedpdpty
HEREEHE]
b

S50 pRptisppdedy
pobnezoZbobTD
HRtaHH
blpZefedpdpty
HREREE

Q0.0 pEoEeR ¥R Sandstane

-
WA

050 A
A Tutt




Fig. 12. The procedures for aquifer test with depth in the study area.
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Table 7. The results of aquifer test of the each monitoring wells in the study area.

PP KS SD G HM
Classification " " . . -
1st 2nd 3rd 4th 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 4th 1st 2nd 3rd 4th
Dri”e&?emh 35 | 74 | 100 | 140 | 36 | 95 | 140 | 50 | 101 | 190 | 37 | 77 | 104 | 140 | 32 | 32 | 75 | 140
Pumping Time | 2min | 3min | 1lhr Thr 24hr | 40min | 24hr | 24hr | 24hr | 24hr | 1min | 24hr | 2min | 1Shr | 24hr | 24hr | 24hr | 24hr
GWL(m) 430 | 11.30 | 11.30 | 12.00 | 840 | 840 | 840 | 1050 | 10.00 | 1050 | 850 | 12.20 | 12.20 | 11.50 | 8.00 | 750 | 7.1 6.5
Staﬁfmg}WL - - - | 2768 | 8918 | - | 881 | 1073 | 2118 | 1093 | - [5229 | - | 2321 | 9717 | 8.844 | 9552 | 8.107
Dra“{mlgown - - - 115680 0518 - 0.410 | 0.230 | 11.180| 0.430 - 140.090| - |11.710| 1.717 | 1.344 | 2.452 | 1.607
Pumping B B B o B N _ _
Ratetm /) 1,300 | 2,600 1,900 | 2,300 | 1,300 | 2,600 1,300 2,300 | 1,300 | 2,900 | 2,050 | 2,200
P“mlgm?epth 24 | 66 | 9 | 97 | 31 A 34 | 29 43 | 28 | 59 99 | 27 | o7 53
Packing Depth N
= 50 44 75 32
Pump Depth™ =
= 72 72 101 59

* . Constant-rate pumping test
#x . Pump depth is after installation of packer
- Pumping test was stopped




Table 7. Continued.

Classification i - e . L o

Ist | 2nd | 3rd | 4th" | 1st | 2nd | 3rd | 4th" | 1st | 2nd | 3rd | 4th | 5th | Ist | 2nd | 3rd | 4th
Drilled Depth |22 | 50 | 8 | 120 | 7 | 100 | 128 | 19 | 26 | 38 | 54 | 77 | 150 | 90 | 185 | 18 | 185
Pumping Time | 2min 8hr 8hr 24hr 8hr 8hr 8hr 24hr | 4min | 5min | 6min 12hr 8hr 6hr 12hr 12hr 15hr
GWL(m) 13.00 | 13.00 | 1300 | 13.00 | 50.20 | 50.00 | 51.00 | 51.80 | 9.0 | 90 | 90 | 85 | 80 | 21.0 | 210 | 210 | 210
Staﬁfmg}WL - | 1327 | 1348 | 1374 | 50.24 | 50.00 | 51.00 | 5194 | - - - | 108 | 113 | 260 310 | 339
Dra}‘;fll)own - 028 | 048 | 074 | 004 | 0004 | 0004 | 0.14 - - i 2.3 3.3 50 10.0 | 129
o ]%22??}%) 1,900 | 1,900 | 1,500 | 1,000 | 1,900 | 1,500 | 1,500 | 1,000 | 1,500 | 1,330 | 1,000 | 1,310 | 1,711 | 1,200 | 1,800 | 1,750 | 1,580

Pumr()m?epth 191 | 322 | 370 | 733 503 | 262 | 382
Packinrgn Depth 55 08 60.9 300 | 426 | 42.6
Pump n?epth** 67.6 48.6

* . Constant-rate pumping test
#x | Pump depth is after installation of packer
- Pumping test was stopped




Table 7. Continued.

MRI1 MR2 SM1 SM2
Classification tide . .
1st 2nd 3rd offect 4th Ist 2nd 3rd 4th Ist 2nd 3rd 1st 2nd’
Drilled Depth | 3 72 | 160 | 160 | 160 | 78 92 | 111 | 170 | 30 73 | 170 | 88 | 3%
Pumping Time | 10hr | 20min | 12hr 44hr 12hr lhr 20min | 1Z2hr 8hr 12hr 9hr 12hr 11hr 12hr
GWL(m) 9.7 9.7 9.7 9.7 97 | 320 | 320 | 335 | 340 | 140 | 140 | 140 | 170 | 170
Static GWL 1106 | - | 200 | - | 260 | - ~ | 610 | 494 | 141 | 141 | 143 | 340 | 203
Dragg)own 0.9 - 103 : 163 . - 275 | 154 | 01 0.1 03 | 170 | 33
Pumping 1,850 | 900 | 1,220 1,200 | 300 500 900 | 1,738 | 1,000 | 1,000 | 1,739 | 1,000 | 1,000
Rate(m'/d)
Pump Depth | 955 321 | 735 | 135 | 795 2590 | 372 49.3 | 493
Packing Depth 49.3 347 911 976
g . . 9l. :

* . Constant-rate pumping test
*% . Pump depth is after installation of packer
- Pumping test was stopped
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Fig. 13. The drawdown graphy which is happened under aquifer test in the
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Table 8. Hydraulic coefficients of monitoring wells.

. Packing Transmissivity Hydraulic o
Well Test Depth Pumping Draw down depth (m'/day) conductivity(m/day) Specific yield
fame (m) rate(m'/day) (m) (m) Confined Unconfined Confined Unconfined (m'/day/m)
MR1 3rd 160 1,220 10.3 125.3 180.7 142.9 1.44 1.14 1184
3rd 111 900 275 5 54.7 56.2 0.71 0.72 32.7
MR2
4th 170 1,738 15.4 91.1 214.3 41.7 2.72 0.53 112.9
Ist 58 1,000 17.0 = 116.6 144.7 2.84 3.53 58.8
v 2nd 325 1,000 3.3 - 549.8 428.7 1.79 1.39 303.0
4th 77 1,310 2.3 - 962.8 956.7 14.06 13.97 569.6
ol 5th 150 1,711 3.3 60.9 1,052 1,279 11.81 14.36 5185
YS2 3rd 185 1,750 10.0 42.6 3574l 343.6 2.51 2.41 175.0
HL2 4th 190 1,000 0.1 - 15,090 15,420 109.2 1116 7,143
PP 4th 140 1,300 15.7 S 160.1 176.8 1.25 1.38 82.9
SD 2nd 101 1,300 11.2 44.0 172.8 2264 3.03 3.97 116.3
2nd 77 1,300 40.1 = 65.7 25.4 1.01 0.39 324
G 4th 140 2,300 11.7 = 384.5 201.9 2.99 1.57 196.4
Mean e | 129 @00 | G | am | am |

% AQTESOLV for Window Version 2.5 Solution Model : Cooper—Jacob, 1946)
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Fig. 14. The specific yield of each monitoring wells.
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Table 9. The groundwater compositions of the each aquifer in the monitoring

wells, study area.

Well | Adquifer test nggit?lg CI [NON| SO |[HCOs-| K | ca | Na© | Mg”
Name Test | Dep.(m) (m) (mg/#) | (mg/2 | (mg/#) |(mg/#)|(mg/#)|(mg/#)| (mg/#¢) | (mg/¥)
Ist 22 - 32.0 184 16.0 100.40 7.45 32.66 23.69 16.55
L4 2nd 50 - 1,309.0 6.2 75.0 61.00 29.73 | 4549 779.95 113.90
3rd 80 55 9,738.0 3.3 1,450.0 | 10858 | 192.20 | 229.40 | 5,124.20 | 668.80
4th 120 - 8,537.0 4.3 1,132.0 | 90.28 | 173.69 | 503.18 | 3,789.92 | 183.70
1st 67 - 19.0 85 3.0 63.44 3.80 11.25 10.43 9.40
HLo 2nd 100 - 8.0 34 2.0 31.72 1.78 5.70 6.06 3.66
3rd 128 98 14.0 58 6.0 61.00 4,06 11.52 11.27 7.28
4th 190 - 15.0 6.3 5.0 51.24 4.39 10.62 11.98 7.85
2nd 38 - 65.0 37.6 25.0 48.80 7.33 35.64 25.48 29.95
YS1 3rd 54 - 35.0 19.7 15.0 148.40 | 46.37 97.96 25.99 2.81
4th 73 = 19.0 1.0 5.0 31.72 6.24 13.27 15.80 3.21
Ist 90 - 28.0 17.4 18.0 46.36 5.13 19.31 14.31 13.96
YS2 3rd 185 42.6 35.0 19.0 20.0 34.48 5.34 19.94 13.78 16.52
4th 185 42.6 33.0 18.2 19.0 47.46 5.86 27.47 13.84 17.69
1st 32 = 22.0 13.9 16.0 4392 4.40 15.46 11.23 11.65
MR1 3rd 160 34.7 51.0 2.1 :3:0 50.02 6.03 4755 23.93 8.96
4th 160 3 15.0 0.5 5.0 65.88 4.36 11.02 13.09 3.37
MR2 3rd 111 - 14.0 2.6 6.0 65.88 4.83 14.23 11.98 763
4th 170 91.1 23.0 13.6 19.0 61.00 6.47 19.10 13.50 11.83
Ist 30 = 10.0 3.1 4.0 41.48 3.76 5.97 7.29 4.75
SM1 | 2nd 73 - 10.0 2.7 4.0 40.26 3.58 7.22 7.63 452
3rd 170 97.6 12.0 56 7.0 42.70 4.23 8.73 8.78 5.88
S 1st 58 - 10.0 0.3 4.0 57.34 5.99 4.89 17.80 2.23
2nd 325 . 12.0 1.3 8.0 102.48 | 8.30 12153 25.20 2.59
P p 3rd 100 - 69.0 10.5 24.0 65.88 11.24 32.07 66.96 20.12
4th 140 N 41.0 5] 17.0 114.68 | 21.95 | 52.30 94.25 25.20
Ist 36 = 37.0 15.8 16.0 43.92 4.46 17.72 21.26 19.39
KS 2nd 95 50 33.0 1.0 10.0 68.32 351 14.65 18.17 15.49
3rd 140 - 37.0 13.4 15.0 58.56 4.32 16.96 20.45 16.00
Ist 50 - 1,227.0 25.0 694.0 78.08 | 112.58 | 329.10 | 4,182.30 | 634.48
SD 2nd 101 44 1,135.0 0.7 218.0 97.60 | 44.07 69.18 | 2,603.28 | 142.33
3rd 190 - 1,861.0 4.6 256.0 82.96 | 6855 | 148.00 | 2,046.20 | 307.00
G 2nd 7 - 10.0 0.4 4.0 75.64 3.66 15.19 15.77 5.48
4th 140 - 13.0 0.7 7.0 73.20 3.83 11.15 12.80 4,94
Ist 30 - 3,873.0 38.7 893.0 93.94 | 5750 | 10450 | 1,645.00 | 212.25
M 2nd 30 - 8,264.0 23.1 1,494.0 | 112.24 | 268.90 | 369.45 | 7,799.00 | 1,150.50
3rd 75 32 8572.0 249 1,640.0 | 117.12 | 266.25 | 355.95 | 8589.50 | 1,180.40
4th 140 - 9,177.0 188 2,319.0 | 122.00 | 494.05 | 759.20 | 8,484.40 | 1,245.00

¥ Ist @ 4th 52 WA F55 gusies A
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Table 10. The Compared of water quality with study area, background water

quality of entire island and saline groundwater in the eastern area.

2

Cl |NOs-N| SO | HCOs | K Ca™ Na' | Mg*
(mg/#) | (mg/#2) | (mg/2)| (mg/#) | (mg/ )| (mg/2l)|(mg/2)|(mg/P)

Classification

Background Mean 8.8 14 1.9 45 2.6 4.2 10.3 3.3
waterquality median 5.8 0.9 .9 29.9 2.1 3.9 6.1 3
SG Mean 7,729 6.0 1,147 78.0 144.0 257.0 | 3,949 527

(Eastern Area) | median | 3,549 14 775.5 69.2 69.6 1111 | 1,659 | 1,659

Mean | 4,509.9 15.3 823.6 88.8 136.6 | 2227 |3,299.6 | 438.4

BG
median | 3,873.0 15.8 893.0 93.9 575 1045 ]1,645.0| 183.7
Study
Mean 10191, 20 56 59.8 47 9.3 13.0 46
Area |PBG(1)
median 11.0 2.0 55 Bil#? 4.0 8.6 10.8 48

60.1 8.1 24.7 22.2 12.6
PBG(II)

Mean 30.7 10.78 13.
median 30.5 9.5 o

54.9 5.0 17.3 141 11.7

% SG : Saline Groundwater, BG : Basal Groundwater, PBG : Parabasal Groundwater
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Fig. 15. Electric conductivity logs with time in the Kosan and Ilgwa

monitoring wells, study area.
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1,900mg/ ¢ o]™, 7} 3Fol X3 Mugu aquifer®] 4-$-E 76mg/ ¢ & wj-$- 9
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Fig. 16. Electric conductivity logs with time in the Shindo and Hallim 1

monitoring wells, study area.
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Geologic Log

Well

Kosan | El. |845m Location X 122,786 / Y 26,924
Name
Depth | 148m |Logging Date 2007. 08. 16 (Koh, Giwon)
Depth | Thick, Field Name Description
(m) (m)
0.5 0.5 soil surface soil
Acicular Feldspar Olivine Basalt
vesicular,
6.0 5.5 AFOB 1~om: jointed,
2~6m: massive
Acicular Feldspar Olivine Basalt
8.3 2.3 AFOB 6~7m: massive,
7~8m: vesicular
106 93 AFOB Ac1'cular F'el'dspar Olivine Basalt
vesicular, jointed
Acicular Feldspar Olivine Basalt
18.0 7.4 AFOB 10.6~14m vesicular, jointed
14~18m: massive
930 50 AFOB Acicular Feld.spar Olivine Basalt
block, 23m slime
976 46 AFOB chular Feldspar Olivine Basalt
vesicular,
340 6.4 AFOB Amf:ular Feldsp.ar Olivine Basalt
vesicular, massive
41.0 70 AFOB chular F.el.dspar Olivine Basalt
vesicular, jointed
Acicular Feldspar Olivine Basalt
72.0 31.0 AFOB vesicular, jointed
48~72m: Hyaloclastite breccias
89.0 17.0 sand: medium size sand deposit
100.0 11.0 Sandymudstone
105.0 5.0 SGF sand: shell sand, unconsolidated
130.0 25.0 Sandymudstone
145.0 15.0 sand: shell sand, unconsolidated
148.0 3.0 UF U formation




Geologic Log

Well

Shindo | El.  |10.30m Location X 123,76 / Y 24,714
Name
Depth 190m |Logging Date 2007. 08. 16(Koh, Giwon)
Depth Thick. Field Name Description
(m) (m)
1.0 1.0 Soil Surface soil
Acicular Feldspar Olivine Basalt
5.0 4.0 AFOB 1~4m: jointed, block,
4~bm: vesicular
55 0.5 Soil Paleo soil layer
Acicular Feldspar Olivine Basalt
- V=TT
8.0 25 AFOB 40cm soil,
7~8m: vesicular
Acicular Feldspar Olivine Basalt
vesicular,
14.0 6.0 AFOB  110~14m’ reddish color
8~10m, 10~12m, 12~14m: sub-unit
Acicular Feldspar Olivine Basalt
210 7.0 AFOB vesicular, massive, block
Acicular Feldspar Olivine Basalt
38.0 17.0 AFOB hyaloclastite breccias
Acicular Feldspar Olivine Basalt
38~49m, 40~47.5m, 47.5~52m: sub-unit
52.0 14.0 AFOB 43~47m: massive,
47.5~52m: block
Acicular Feldspar Olivine Basalt
72.0 20.0 AFOB hyaloclastite breccias
Acicular Feldspar Olivine Basalt
76.0 4.0 AFOB massive,
74~76m: jointed
20.0 40 AFOB Acicular Feldspar Olivine Basalt
vesicular
81.0 1.0 Scoria: Air—fall deposits, bedding
102.0 21.0 Sand: unconsolidated, tuffceous
104.0 2.0 Mudstone
130.0 26.0 Sand: tuffceous snad
134.0 4.0 Sandstone
140.0 6.0 SGEP TA: Trachyandesite, massive
167.0 27.0 Tuff
174.0 7.0 Sand: unconsolidated, containing shell fossils
177.0 3.0 Sandymudstone
180.0 3.0 Sand: black snad, unconsolidated
185.0 5.0 Sandymudstone
190.0 5.0 UF U Formation




Geologic Log

Well

Illgwa | El [14.99m Location X 127378 / Y 22332
Name
Depth | 140m |Logging Date 2007. 08. 16(Koh, Giwon)
Depth | Thick. Field Name Description
(m) (m)
05 05 soil Surface soil
Acicular feldspar olivine basalt
8.0 75 AFOB 0.5~1.5m: jointed,
1.5~8m: vesicular and massive
11.0 30 AFOB Amgular fe}dspar olivine basalt
vesicular, jointed, fractured
150 40 AFOB Amgular fgldspar olivine basalt
vesicular, jointed, fractured
Acicular feldspar olivine basalt
420 | 270 AFOB |10~ 17m: vesicular,
17~21m: massive
21~42m : hyaloclastite breccias
Olivine basalt vesicular, massive
4.0 o P 48749m: jointed
49751m : soil
52.0 3.0 Soil 51752m : rounded
pebbles, 5 7cm size
Acicular feldspar olivine basalt
67.5 155 AFOB 52~53m: vesicular
53~67.5m : hyaloclastite breccias
68.0 0.5 Sand unconsolidated fossils
Acicular feldspar olivine basalt
95.0 270 AFOB 68:78n.11 V6519ular, jointed
78785m: massive,
85795m: jointed
100.0 5.0 AFOB Vesicular, 98~100m : hyaloclastite breccias
104.0 4.0 Sandstone: consolidate, bedding
Sand: unconsolidated, containing shell fossils
122.0 18.0 104~110m : medium size,
SGF 116m: coarse grain size
129.0 7.0 Sandymudstone: containing shell fossils
140.0 11.0 Sandstone: tuffceous, containing shell fossils
146.0 6 UF U Formation




Geologic Log

Well

Panpo | El | 14.44m Location X 126,104 / Y 35,998
Name
Depth | 140m |Logging Date 2007. 08. 16(Koh, Giwon)
Depth | Thick. Field Name Description
(m) (m)
0.6 0.6 Soil Surface soil
Acicular feldspar olivine basalt
45 3.9 AFOB 1~2m: jointed,
2~4.5m: massive
6.0 15 Soil soil
11.0 50 AFOB Ac1cglar feldspar olivine basalt:
massive
Acicular feldspar olivine basalt
11 ~12m: jointed,
20.0 9.0 AFOB 12~13: vesicular
13~20m: massive
30,0 10.0 AFOB 'Alecular feldspar.ohvme basalt
jointed and massive
Acicular feldspar olivine basalt
41.0 11.0 AFOB 30~33m: block,
30~37m: massive
Acicular feldspar olivine basalt
48.0 7.0 AFOB 42m: soil and clinker,
42~48m: massive
Acicular feldspar olivine basalt
o170 Y AR 48 ~53m, 55~57m: uncollected core
730 16.0 AFOB Acicular f.eldspar thme basalt
hyaloclastite breccias
Acicular feldspar olivine basalt
82.0 9.0 AFOB 73~80m: vesicular, jointed,
80~82m: massive
Acicular feldspar olivine basalt
87.0 5.0 AFOB 382~8bm: vesicular,
85~87m: massive
9.0 50 AFOB Amfzular fgldspar olivine basalt
vesicular, jointed, block
97.0 5.0 Sand: shell sand, unconsolidated
98.0 1.0 sandstone
113.0 15.0 SGF Sand: shell sand, unconsolidated
118.0 5.0 mudstone
120.0 2.0 Sand: shell sand, unconsolidated
122.0 2.0 mudstone
140.0 18.0 UF U Formation




Geologic Log

Well

Hamo | El |7.07m Location X 131518 / Y 17,182
Name
Depth | 150.0m |Logging Date 2007. 08. 16(Koh, Giwon)
Depth | Thick. Field Name Description
(m) (m)
1.0 1.0 Soil Surface soil
Acicular feldspar olivine basalt:
3~4m: jointed, fractured,
8.0 7.0 AFOB 4~Tm: massive,
4m: vertical jointed,
7~8m: vesicular
11.0 30 AFOB Ac1c~ular~ feldspar olivine basalt
reddish in color
Acicular feldspar olivine basalt
11 ~13m: vesicular, jointed, reddish color
19.0 8.0 AFOB 16~17m: vesicular,
17~19m: jointed
270 30 AFOB Acicular f(.aldspar o~hvme basalt
Hyaloclastite breccias
Acicular feldspar olivine basalt
30.0 3.0 AFOB 99 ~30m: jointed
3 Acicular feldspar olivine basalt
3.0 50 AFoB 33~35m: jointed, fracture
Acicular feldspar olivine basalt
46.0 11.0 AFOB 35~40m: vesicular, jointed,
45~46m: jointed
47.0 1.0 AFOB Acicular feldspar olivine basalt: massive
Acicular feldspar olivine basalt
55.0 8.0 AFOB 47~49m: vesicular, jointed
49~55m: massive
58.0 3.0 Soil paleo soil
Acicular feldspar olivine basalt
63.0 5.0 AFOB 58 ~60m: jointed,
60~63m: massive
Acicular feldspar olivine basalt
66.0 3.0 AFOB vesicular,
63~64m, 65~66m: jointed
69.0 3.0 Soil paleo soil, mixed with gravels
Tuff:69m Zenolith,
89.0 200 82~83m: containing shell fossils
92.0 3.0 Sandstone: containing shell fossils
95.5 35 SGF TA: Trachyandesite ,massive, jointed
116.0 20.5 Tuff: containing shell fossils
129.0 13.0 Mudstone: yellow & gray color
142.0 13.0 Tuff: containing shell fossils
150.0 8.0 UF U Formation




Geologic Log

Well

Murung 1| EL |[10.2m Location X 125693 / Y 23,048
Name
Depth | 160.0 m |Logging Date 2004. 07. 10(Koh, Giwon)
Depth Thick. Field Name Description
(m) (m)
0.3 0.3 Soil Surface soil
6.0 57 AFOB Ac1'cular feldspa'lr olivine basalt
vesicular, massive
Acicular feldspar olivine basalt
10.0 4.0 AFOB vesicular,
6~7m: jointed
Acicular feldspar olivine basalt
14.0 4.0 AFOB 10~12m: jointed,
12~14m: porosity
Acicular feldspar olivine basalt
320 1§90 3 16~32m : Hayaloclastite breccias
Acicular feldspar olivine basalt
355 35 AFOB 32m: vesicular,
32~35m: massive
Acicular feldspar olivine basalt
42.5 7.0 AFOB 35.5~40m: jointed, vesicular
40~42.5m: massive
Acicular feldspar olivine basalt
50.0 5 AFOB 42.5~48m: vesicular,
48~50m: massive
Acicular feldspar olivine basalt
61.0 11.0 AFOB 50~52.5m: vesicular, jointed
52.5~61m: massive
66.0 5.0 Gravel Layer |10715cm size
790 6.0 Muds.to.nel with sandstone,
containing shell fossils
87.0 15.0 TA: massive, 72~77m: jointed
117.0 30.0 SGF Sandstone: tuffceous, containing shell fossils
127.0 10.0 Mudstone
129.0 2.0 Sandstone
160.0 310 UF U Formation: Muddy sand materials

Semi-consolidate




Geologic Log

Well

Murung 2| EL [45.83m Location X 127524 / Y 25,048
Name
Depth 172m |Logging Date 2004. 10. 11(Koh, Giwon)
Depth Thick. Field Name Description
(m) (m)
15 15 soil Surface soil
30 15 AFOB Ac1cu.lar feld§par olivine basalt
massive, vesicular
Acicular feldspar olivine basalt
70 40 AFOB 3~4m reddish color, Jomt.ed
4~6m : densely, small vesicles
6~7m : horizontal jointed
Acicular feldspar olivine basalt
7~11m: vesicular, jointed
310 240 R 11 ~14m: vesicular and jointed
14~31m: massive
325 15 Soil ochre Color
Acicular feldspar olivine basalt
46.0 1345, AFOB 32.5~36m: vesicular, jointed
36~46m: massive
46.5 0.5 Soil Ash layer, orange color
Acicular feldspar olivine basalt
495 3.0 AFOB reddish brown, 46.5~47.5m: jointed
475~49.5m: vesicular and massive
Acicular feldspar olivine basalt
56.5 < g8 49.5~53m, 53~56.5m: jointed
57.0 0.5 Soil Ash layer, orange color air—fall deposit
62.0 50 AFOB Acu:ular feldspar 011V}n.e basalt
in general vesicular, jointed
Acicular feldspar olivine basalt
75.0 13.0 AFOB 62~64m: vesicular, jointed
64~67m: vesicular, 67 ~75m: massive
77.0 2.0 Soil Ash layer, orange color air—fall deposit
310 40 AFOB Acmular feldspa.r olivine basalt
in general massive
Acicular feldspar olivine basalt
87.0 6.0 AFOB 81 ~86m: vesicular, jointed, 86~87m: massive
Acicular feldspar olivine basalt
920 50 AFOB 87~89: jointed, 89~92m: massive
98.0 6.0 soil paleo soil, yellowish brown
145.0 47.0 SGEP Tuff: containing shell fossils, bedding
166.0 21.0 Tuff : sandymudstone, containing shell fossils
172.0 6.0 UF U Formation




Geologic Log

Well

Sangmo 1| El [17.86m Location X 129,693 / Y 21,071
Name
Depth | 171.0m |Logging Date 2004. 10. 11(Koh, Giwon)
Depth Thick. Field Name Description
(m) (m)
0.5 0.5 soil Surface soil
Acicular feldspar olivine basalt
9.0 85 AFOB 1~3m: vesicular, jointed
4~9m: massive
95 0.5 Soil reddish color
Aphanitic feldspar basalt
24.0 145 R 13~24m: jointed, block
Olivine basalt
29.0 5.0 OB 24~26m: jointed,
26~29m: massive
370 8.0 OB Oligmeakasaly ¥
vesicular, in general jointed
Acicular feldspar olivine basalt
7.0 250 AFOB ]o1nted(3.7~39n?, 47~50m)
39~47m: massive
50~72m : pillow lava(56~62m slime)
Acicular feldspar olivine basalt
72~77m: vesicular,
109.0 37.0 AFOB . ;
77~80m: massive
80~109m: massive
113.0 40 24 Beach Grave, 3~5cm sizel
well sorted
1180 50 Tuff: .contammg shell fossils,
consolidate
135.0 17.0 Tuff: fractured, slime
140.0 5.0 SGF Tuff: containing shell fossils
146.0 6.0 Sand layer: unconsolidated
152.0 6.0 Mudstone
171.0 19.0 UF U Formation




Geologic Log

Well

Sangmo 2| El |22.59m Location X 133,304/ Y 20,734
Name
Depth 325m | Logging Date 2004. 07. 10(Koh, Giwon)
Depth Thick. Field Name Description
(m) (m)
1.0 1.0 Soil Surface soil
30 70 AFOB Ale:ular feldspar QIIYIHG basalt
vesicular, vertical jointed
Acicular feldspar olivine basalt
13.0 5.0 AFOB vesicular,
8~11m: jointed, reddish brown
Acicular feldspar olivine basalt
18.0 5.0 AFOB vesicular,
13~18m: jointed, reddish brown
270 9.0 AFOB Acmular feldspar olivine basalt
in general vesicular
Augite olivine basalt
35.0 8.0 AOB 27~29m: jointed,
32~35m: massive
Augite olivine basalt
41.0 6.0 AOB 36~38m: vesicular,
38~41m: massive
Augite olivine basalt
51.0 10.0 AOB 41 ~45m: jointed, reddish brown
45~51m: massive
Augite olivine basalt
540 30 S0P Hyaloclastite breccias
60.0 6.0 Sand R
20cm size granite
74.0 14.0 Tuff: black, tuffceous
745 0.5 Soil: Paleo soil ochre color
75.0 05 Tuff: corse grained
76.0 10 SGF Conglomeltatel well sorted, containing
shell fossils
78.0 2.0 Sand: tuffceous
79.0 1.0 Mudstone containing shell fossils
325.0 246.0 Tuff: corse and fine grained




Geologic Log

Well Yongsoo 1| El |10.94m Location X 123,08 / Y 32,125
Name
Depth 1556m Logging Date 2004. 10. 11(Koh, Giwon)
Depth Thick. Field Name Description
(m) (m)
0.5 0.5 soil Surface soil
Acicular feldspar olivine basalt
11.0 105 AFOB 0.5~3m: vesicular, jointed
3~11m: massive
ﬁcic%ag feldspardollioxlfini basalt
~12.5m: join
190 8.0 AFOB 12.5~16m: Jn(iastsei\;e, o
16~19m: jointed
20.0 1.0 Soil ocher color
210 L0 AFOB Aci‘cular feldspar ol'ivine basalt
vesicular and massive
Acicular feldspar olivine basalt
28.0 7.0 AFOB jointed(21 ~24m, 27~28m)
24~27m: massive
350 70 AFOB Acicular fe%d.spar olivine basalt
in general jointed
330 30 AFOB Acicular fe!d.spar olivine basalt
in general jointed
Acicular feldspar olivine basalt
49.0 11.0 AFOB 38~42: vesicular, jointed
42~49m : hyaloclastite breccias
Acicular feldspar olivine basalt
530 40 AFOB 49~50mf Vesicglar, jointed
50~52m: massive,
52~53m: jointed
Acicular feldspar olivine basalt
58.0 5.0 AFOB 53~56: jointed,
56~58m: massive
615 15 AFOB Acif:ular feldspar ol'ivine basalt
vesicular and massive
635 90 AFOB Aci?ular feldspar ol'ivine basalt
vesicular and massive
76.0 195 AFOB Acicular feldspar o.livine basalt
pillow basalt breccias
97.0 21.0 Sand: unconsolidated layer
98.0 1.0 SGF Tuff: sandstone
120.0 22.0 Tuff
155.0 35.0 UF U Formation




Geologic Log

Well .
Yongsoo 2| El |37.13m Location X 125839 / Y 32,219
Name
Depth 185.0 Logging Date 2004. 06. 04(Koh, Giwon)
Depth Thick. Field Name Description
(m) (m)
0.3 0.3 soil Surface soil
05 0.2 AFOB Ac1f:ular f(?lc.lspar olivine basalt
vesicular, jointed
Acicular feldspar olivine basalt
5.0 45 AFOB vesicular, jointed
45~5m: glassy
Acicular feldspar olivine basalt
23.0 18.0 AFOB 59m: vesicular,
9~22m: massive
94.0 10 AFOB Ac1f:u1ar fgldspar olivine basalt
vesicular, jointed
270 30 AFOB Ac1f:u1ar fgldspar olivine basalt
vesicular, jointed
29.0 2.0 Ash Ash layer
Acicular feldspar olivine basalt
330 4 R ~30.5m: jointed, with Ash, vesicular
405 75 AFOB Amfzular feldspar olivine basalt
vesicular
433 03 AFOB Ac1fzular feldspar olivine basalt
vesicular
470 37 AFOB Ac1f:u1ar feldspar olivine basalt N
vesicular, with small-grained olivine
570 10.0 AFOB Ac1f:u1ar f(?lc.ispar olivine basalt
vesicular, jointed
Acicular feldspar olivine basalt
vesicular,
72.0 15.0 AFOB 62 ~63m: massive
68~72m: jointed
730 10 AFOB Ac1cu.lar feldspar olivine basalt
massive
Acicular feldspar olivine basalt
77.0 4.0 AFOB 73~76m: vesicular, jointed
68~72m: massive
78.0 1.0 Gravel Layer |Gravel Layer: 3~5cm size, well sorted




Depth | Thick. . ..
D 1€ Field Name Description
(m) (m)
84.0 6.0 Tuff Tuff: 78~82 corse-grained sand
88.0 4.0 Tuff Tuff: fine-grained, containing shell fossils
92.0 40 Tuf | Luff corse-grained
containing shell fossils
93.0 1.0 Tuff Tuff: fine-grained
96.0 30 Tuft Tuffl. corse and fine-grained
bedding, slump
108.0 12.0 Tuff Tuff: corse and fine—grained
139.0 310 Tuff Tuffi'corse and fine—grained
139m: slump and glassy
1410 | 20 sal® B B S
containing shell fossils
145.0 4.0 Mudstone
148.0 3.0 Sand: Very Fine Sand
152.0 4.0 SGF Sand: beach sand, containing shell fossils
157.0 5.0 Sand: Very Fine Sand
163.0 6.0 Sand: beach sand, containing shell fossils
185.0 990 UF U Formation: Muddy sand materials

Semi—consolidate




Geologic Log

Well

Hallim 1| El. |14.16m Location X 132,128/ Y 42,825
Name
Depth | 121.0m |Logging Date 2005. 09. 06(Koh, Giwon)
Depth | Thick. Field Name Description
(m) (m)
2.5 2.5 Soil Surface soil
Olivine basalt
135 11.0 OB 2.5~4m: clinker,
4~13.5m: massive
15.0 1.5 Conglomerate |scoria sand layer, well sorted
Acicular feldspar olivine basalt
240 90 i 17~19m: fracture, jointed
Acicular feldspar olivine basalt
31.0 7.0 AFOB 24~28m, 28~31m interflow ,vesicular
24~25m: jointed
Acicular feldspar olivine basalt
340 §0 §1oB 31~32m: jointed, reddish color
Acicular feldspar olivine basalt
40.0 6.0 AFOB reddish color,
34~36m: jointed
Acicular feldspar olivine basalt
H0 R ARQR reddish color, jointed
Acicular feldspar olivine basalt
45~49m,49 ~52m,52 ~54.5m,54.5~59m,
8.0 33.0 QP 59~64m,64 ~67m,67 ~74m,74~78m
interflow(8)
83.5 55 OB Olivine basalt: massive
Olivine basalt
83.5~94.5m: clinker
104.0 205 OB 86~94.5m: massive
94.5~104m: hyaloclastite breccias
108.0 4.0 SGF Sand: shell sand
121.0 13.0 UF U Formation




Geologic Log

Well

Hallim 2| ElL |59.12m Location X 134,461 / Y 41,014
Name
Depth | 185.0m |Logging Date 2003. 09. 06(Koh, Giwon)
Depth Thick. Field Name Description
(m) (m)
0.5 0.5 Soil Surface soil
8.0 75 PFB Porphyritic feldspar basalt, block
Augite olivine basalt
29.0 210 AOB 8~13m: clinker, reddish color
Acicular feldspar olivine basalt
36.0 7.0 AFOB 29~31m: weathered
31~36m: vesicular and massive
Acicular feldspar olivine basalt
46.0 10.0 AFOB 36~40m: clinker,
40~46m: massive
540 3.0 Soil/ 46~48m: ocher color
’ i Sandstone  |48~54m: sandstone layer
585 45 OB Olivine basalt
Olivine basalt
65.5 7.0 OB 585~61m: clinker,
64m interflow
Acicular feldspar olivine basalt
71.0 55 AFOB 60.5~68m: vesicular
68~71m: massive
Acicular feldspar olivine basalt
77.0 6.0 AFOB 71 ~74m: vesicular,
T4~T7m: massive
Olivine basalt
90.0 13.0 OB 77~85.5m: vesicular, block
85.5~90m: massive
Olivine basalt
975 7.5 OB 90~92.5m: vesicular, block
92.5~97.5m: massive
Olivine basalt
97.5799m: vesicular
1250 275 OB 99~104m: massive
104~125m: hyaloclastite breccias
135.0 10.0 Sandstone
SGF - -
181.5 46.5 Tuff: vesicular, peperite
185.0 35 UF U Formation




R 9 FAALE mg/lF
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(910 meq/2)
Well | Classification ) Anions { o { ,, | Cations
Cl NOs; -N | SOs HCOs K Ca Na Mg”

Name| Test | Dep.(m) Sum Sum
1st 22 0.90 1.31 0.33 1.65 | 4.20 0.19 1.63 1.03 1.36 4.21

HL1 2nd 50 36.93 0.44 1.56 1.00 | 39.93 0.76 227 33.93 9.37 | 46.33
3rd 80 274.71 0.24 | 30.19 1.78 1306.91 491 | 11.45 | 22290 | 55.02 | 294.28

4th | 120 | 240.83 0.31 | 23.57 1.48 1266.18 444 | 2511 | 164.86 | 15.11 | 209.52

1st 67 0.54 0.61 0.06 1.04 2.25 0.10 0.56 0.45 0.77 1.89

HLY 2nd | 100 0.23 0.24 0.04 0.52 1.03 0.05 0.28 0.26 0.30 0.89
3rd | 128 0.39 0.41 0.12 1.00 1.93 0.10 0.57 0.49 0.60 1.77

4th | 190 0.42 0.45 0.10 0.84 1.82 0.11 0.53 0.52 0.65 1.81

2nd 38 1.83 2.68 0.52 0.80 5.84 0.19 1.78 1.11 2.46 5.54

YS1 | 3rd 54 0.99 1.41 0.31 2.43 5.14 1.19 4.89 1.13 0.23 7.44
4th 73 0.54 0.07 0.10 0.52 1.23 0.16 0.66 0.69 0.26 1.77

1st 90 0.79 1.24 0.37 0.76 3.17 0.13 0.96 0.62 1.15 2.87

Vo 3rd | 185 0.99 1.36 0.42 0.57 318 0.14 1.00 0.60 1.36 3.09
4th | 185 0.93 1.30 0.40 0.78 3.40 0.15 1.37 0.60 1.46 3.58

1st 32 0.62 0.99 0.33 0.72 2.67 0.11 0.77 0.49 0.96 2.33

MRL 3rd | 160 1.44 0.15 0.27 0.82 2.68 0.15 2.37 1.04 0.74 4.30
4th | 160 0.42 0.04 0.10 1.08 1.64 0.11 0.55 0.57 0.28 1.51

3rd | 111 0.39 0.19 0.12 1.08 1.79 0.12 0.71 0.52 0.63 1.98
MR2 4th | 170 0.65 0.97 0.40 1.00 3.02 0.17 0.95 0.59 0.97 2.68
1st 30 0.28 0.22 0.08 0.68 1.27 0.10 0.30 0.32 0.39 1.10

2nd . 0.28 0.19 0.08 0.66 1.22 0.09 0.36 0.33 0.37 1.16
SM1 3rd | 170 0.34 0.40 0.15 0.70 1.58 0. 148 0.44 0.38 0.48 1.41
4th | 170 0.34 0.41 0.15 0.74 1.64 0.11 0.42 0.36 0.50 1.38

1st 58 0.28 0.02 0.08 0.94 1.33 0.15 0.24 0.77 0.18 1.35

SM2 2nd | 325 0.34 0.09 0.17 1.68 2.28 0.21 0.63 1.10 0.21 2.15
3rd | 100 1.95 0.75 0.50 1.08 4.28 0.29 1.60 2.91 1.65 6.45

PP 4th | 140 1.16 0.36 0.35 1.88 3.75 0.56 2.61 4.10 2.07 9.34
1st 36 1.04 1.13 0.33 0.72 3.22 0.11 0.88 0.92 1.60 3.52

KS | 2nd 95 0.93 0.07 0.21 1.12 2.33 0.09 0.73 0.79 1.27 2.89
3rd | 140 1.04 0.96 0.31 0.96 3.27 0.11 0.85 0.89 1.32 3.16

1st 50 34.61 1.78 | 14.45 1.28 | 52.13 2.88 | 16.42 | 181.93 | 52.19 | 253.42

SD |2nd| 101 32.02 0.05 4.54 1.60 | 38.21 1.13 345 | 113.24 | 11.71 | 129.53
3rd | 190 52.50 0.33 5.33 1.36 | 59.52 1.75 7.39 | 89.01 | 25.25|123.40

2nd 7 0.28 0.03 0.08 1.24 1.63 0.09 0.76 0.69 0.45 1.99

1G 4th | 140 0.37 0.05 0.15 1.20 1.76 0.10 0.56 0.56 0.41 1.62
1st 30 109.26 2.76 | 18.59 1.54 |132.15 1.47 521 | 7156 | 1746 | 95.70

2nd 30 233.13 1.65 | 31.11 1.84 |267.72 6.88 | 18.44 | 339.26 | 94.64 | 459.21

HM 3rd 75 241.82 1.78 | 34.14 1.92 |279.66 6.81 | 17.76 | 373.64 | 97.10 | 495.31
4th | 140 | 258.88 1.34 | 48.28 2.00 131051 | 12.63 | 37.88 | 369.07 | 102.41 | 522.00

%1st © 4th 52
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B2 9 FAREE meq(%=E SHAk
(210 meq(%)

Well |Classification } ). } . Cations ) Anions
K Ca Na Mg* Cl NO; -N| SO~ | HCOs
Name| Test | Dep.(m) sum Sum

Ist 22 452 38.69] 2447 32.32|100.00| 21.52| 31.31] 7.94| 39.23/100.00

2nd | 50 1.64 4901 73.24| 20.22| 100.00{  92.48 111 391 2.50(100.00

HL1 3rd 80 1.67 3.89] 7575 18.69| 100.00| 89.51 0.08] 9.84 0.58]100.00
4th | 120 2.12) 11.98| 78.68| 7.21]100.00{ 90.47 0.12] 8.85 0.56]100.00
Ist 67 o0.15] 2977\ 24.07| 41.02] 100.00| 23.87| 27.03| 2.78| 46.31{100.00
HLY 2nd | 100 5.09] 31.77| 29.45| 33.69| 100.00| 21.91| 2357 4.04| 50.48/100.00

3rd | 128 0.87| 3253 27.73| 33.87/100.00] 20.42| 21.41| 6.46| 51.70{100.00

4th | 190 6.20] 29.29| 28.80| 35.71] 100.00|  23.29| 24.76| 5.73| 46.22|100.00

2nd | 38 3.38] 3211 20.01| 44.49]100.00| 31.41| 4598 892| 13.70{100.00

YS1 | 3rd o4 15.95| 65.74| 15.20f 3.11]100.00| 19.22| 27.37| 6.08] 47.34/100.00

4th 73 9.00] 37.35| 38.76| 14.89| 100.00{  43.53 5.80] 845 42.22/100.00

Ist 90 458 33.63] 21.72| 40.07| 100.00| 24.94| 39.23] 11.83| 23.99/100.00

YS2 | 3rd | 185 4421 32.20f 19.40| 43.98]100.00| 29.69| 40.79| 12.52| 16.99/100.00

4th | 185 419 3831 16.83| 40.67| 100.00| 2735 38.17| 11.62| 22.85/100.00

Ist 32 483 33.10f 2096 41.12]100.00|  23.28| 37.22| 12.50| 27.00{100.00

MR1 | 3rd | 160 3.58| ©55.12| 2418 17.12]100.00{ 53.70 5.60| 10.10f 30.60/100.00

4th | 160 7.39| 36.47| 37.76| 18.38] 100.00| 25.76 2.17|  6.34| 65.73/100.00

3rd | 111 6.23] 35.82| 26.29| 31.66|100.00| 22.12| 10.40[ 7.00| 60.48/100.00

MR2
4th | 170 6.18| 3558 21.92| 36.33] 100.00{  21.52| 32.20| 13.12| 33.16/100.00

Ist 30 8.73| 27.04| 28.78| 35.46|100.00|  22.27| 1747 658 53.68/100.00

2nd | 73 7.92) 31.18| 28.72| 32.18]100.00| 23.16] 15.83| 6.84| 54.18/100.00

SM1
3rd | 170 767 3091 27.10| 34.32]100.00] 21.37| 25.24| 9.20| 44.18]100.00

4th | 170 7.66| 30.23| 26.35| 35.76] 100.00|  20.66| 25.28| 8.90| 45.16/100.00

Ist o8 11.30| 18.01| 57.15| 13.54| 100.00| 21.26 1.61] 6.28| 70.84/100.00

2
SM 2nd | 325 9.89] 29.13| 51.06] 9.92| 100.00{ 14.86 4.08]  7.31| 73.75/100.00

PP 3rd | 100 445 2479 4512 25.63]100.00| 45.53| 17.53| 11.69| 25.25/100.00

4th | 140 6.01] 27.93| 43.88| 22.19]100.00] 30.81 9.70]  9.43| 50.07/100.00

Ist 36 3.24] 2513 26.28| 45.34] 100.00|  32.37| 34.98| 10.33| 22.32{100.00

KS | 2nd | 95 3.11) 2534 27.40| 44.15] 100.00{  39.95 3.06] 893 48.05/100.00

3rd | 140 349 26.76| 28.13| 41.62] 100.00| 31.89| 29.23| 9.54| 29.33|100.00

Ist 50 1.14 6.48| 71.79| 20.59| 100.00|  66.40 3.42) 271772 2.46/100.00

SD | 2nd | 101 0.87 267 87.43| 9.04] 100.00{ 83.80 0.13] 11.88 4.19]100.00

3rd | 190 1.42 598 72.13| 20.46|100.00| 88.21 0.55]  8.96 2.28/100.00

G 2nd 77 471 38.12] 3450 22.68| 100.00{ 17.27 1.75]  5.10| 75.89]100.00

4th | 140 6.05| 34.40f 34.43| 25.12]100.00] 20.81 2.84| 827 68.08/100.00

Ist 30 1.54 5.45| 7477 18.24| 100.00|  82.68 2.09| 14.07 1.17/100.00

HM 2nd | 30 1.50 4.01] 73.88 20.61| 100.00{  87.08 0.62] 11.62 0.69]100.00

3rd 75 1.37 3.59|  75.44| 19.60| 100.00|  86.47 0.64] 12.21 0.69]100.00

4th | 140 242 7.26] 70.70| 19.62| 100.00{  83.37 0.43] 15.55 0.64]100.00

¥1st 2 4th 52 dFAA Y A4E st A
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