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The study of high chloride in the coastal area of Cheju island
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Abstruct : In the Cheju Island, there are high salinity water yield in the coastal area.
There are various reason; the main reason is low-groundwater level by the structure of
geology, and over-yielding etc. This study analysis water quality, the distribution of
high salinity wells. 16 sample well logged the electronic geology survey. As result of
distribution of Cl” is the East Area is high than other areas. Water quality test data
divides 6 group by sea level of well bottom : over Om, Om~-10m, -10~-20m, -20~
-30m, -30~-40m, under -40m. According collect data of Kriging, and logged the
electronic geology survey, and other survey are related chlorine(Cl")., The map of CI°
distribution was made. Bukcheju Gun, Hallim Up, there are 2 wells prevent high
salinity water. Both of well are effective grout sill salinity water intrusion aquifer.

Keywords : seawater intrusion, high chloride management of groundwater
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Figure 1. Circulation of fresh and saline groundwater at a zone of diffustion in a
coastal aquifer(Cooper,1964).
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Figure 2. Typical fresh-water-salt-water relationship in a layered coastal
aquifer(C.W .Fetter 1994).
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Figure 3. (a) Saltwater—-freshwater interface in a confined aquifer under conditions of
steady-state seaward flow; (b)seawater intrusion due to pumping(Freeze and Cherry).
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Figure 4. Distribution of sample data wells
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Figure 5. Map of water basins
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Table 1. Distribution of Chloride(Cl")

FrolFE(mg/ L)
AR I 50 150 250 500 Al
9o [ ] oo | 158 co | 2, vo | 35 | e

FH37o | 30 588 | 15 (294 | 5 (98 | 1 |20 | - | - | 51

S5 | 31 659 | 12 |55 2 (43| 2 |43 | - | - | 47

gxaza | 71 |22 3 |39 | 2 126 | 1 (3] - - | #

dasa |24 97| - |- |6 125 | - -1 2 [os |2

agsa 100 927 | 8 |23 - (- -1-1-1- 19

aasd |13 l9ta | 3 |26 | - - | -1-1-1-"1use

WAz | 370 |96 | 14 136 | 1 (03 | - | - | 2 |05 | 38

agsq | 35 1000 - | - | - |- | -1-1-71-1]S+s
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=A% | 151 (986 | 1 lo7 | 1 |o7 [ - |- | - |- |13
qazea | 77 (o9 | 4 |a9 | 1 (12| -T-1-1-1e
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Figure 6. Well location of ClI” over 150mg/ ¢
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Table 2. Electric conductivity of water (unit : ps/cm)
BFH Hem(1985) Cleary(1990)
=53 B(FHFFEY 0.05 us/cm 05~2
At (d ) - 50~500
33} - 500~1,000
A &< - 10,000 o]
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Figure 7. Location of the logged well
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Figure 8. Map of 4 water zone
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Tabel 3. Ratio of CI/HCO; in Cheju Island

T84 A ¥ A9 g R 39 5% 39
A7 ICVHCOM| A7 ICVHCOsIl A+ [C/HCO:MI| X177  [C/HCOsY]
=91 3.46 4 299 | €% | 039 CE) 0.44
24 5.76 9= 0.20 o 2 0.78 o 0.32
S 2.78 AT 0.82 e 0.19 4 0.30
55 2.2 A2 0.84 A% 041 4% 0.25
&3 158 2E] 0.94 - - - -
b 1.87 Bk 0.30 - - - .
HEL 221 55 0.34 - - - -
34 2.28 44 0.17 - - - -
79 | 460 B 0.97 - - - .
F92 2.9 - - - - - -
A 131 - - - - - -
443 0.61 - - - - - -
EES - T - . -
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Figure 9. Contour map of Cl” and depth of well bottom
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Figure 10. Contour map of groundwater level (‘98.12)
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Figure 11. Map of seawater well.
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Aeshs B0l F 600F AEH Aot AAstre FAYT AYgde =& FAW
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Figure 12. Well logging data of study well
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Table 4. Content of F-129

Hx x| #Hetae]
A= A
25m 10m 05 m -29m

&L | O™ | gy | @y |0/ 200mm o 843m

En | AR | A5 | 25 | 5T | AR

1998 8€¥ 16Y FAHAAIZN nHE Ao doues A& E.Lo 3} AZ71AFH FH
BAY o2 SAHIAT A 1998@ 8dol= “HFAle]" & ] YR Aol A
glgol E Fart RaEdot. HFAEd g3 g, AT -ﬂ7‘17} ‘24,74’:1’5““ A= ea
A g3 A7E b ke Add Qg HEAN 22 2HE YeldlE Aol Ao

A AR At AEE &0l TEE SA JZHANEY IS 2HE
o GaolTEE WS ZAEIAY. A GAY i) FEE 1,000mg/ L & YERIA
o dEFEEE 9F7] 98 HZE 26mel AXFA, AFE dFFY AFFE ol&3A F
TS TN oY HE P AN FFF A FAZ AU SAY dLole X
= 1,100mg/ £ &2 Fio)& AHE &7t A

Fo A& dAhol 29 WIS ¢4V A8 FU EERE S AT ERIAF
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Figure 13. Well logging Data of F-129
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Table 5. List of the wells that is over 150mg/ £ chlorine

TR |AE AR g | 5 | Eam) | AEm | FE0E AL
-3 9330059 | & T3 Adg 46.33 72.0 290.9 | 1519.8
T3 9330137 | &5& +3} Fge 14.00 35.0 2334 | 12183
-3 9630049 | B+ T35 [A39 55.0 80.0 1798 | 19615
-3 9630054 | B TJHE | A3y 525 8.0 192.0 | 2984.1
T3} 9830005 | & T35 | 32439 23.0 60.0 233.0 836.3
T3 0830001 | B& Ty |35 72.0 100.0 2375 | 2357.1
A4t 9540137 | @ AAE | AEY 22.0 30.0 214.0 558.7
A4k 9540138 | @ Ak |3y 30.0 60.0 421.0 | 10894
A4t 9540182 | @ AAE (2949 575 70.0 350.3 | 2291.3
34k 9640124 | Y AAHS | AAkE 17.0 34.0 170.1 438.3
A 9540077 | @ EAA | A3 12.0 13.0 425.3 209
A 9540199 | ¥+ g8 [ EAY 17.0 40.0 235.3 187.9
A 9640101 | @+ EAYW A 349 71.0 1514 | 1260.0
L2 9540089 | ¥ g95 [ HEY 75 15.0 2601.1 839
=g 9540112 | @& 95 | ¥ng 50 20.0 205.2 21.1
kgl 9540113 | ¥+ g4 [Y99 5.0 20.0 205.2 23.2
bzg < 9540126 | G dds [ 9499 20.0 35.0 170.5 158.3
%4 9540162 | @ g9 12 ) 21.0 60.0 151.1 861.3
34 9540223 | @ S [(H0g 7.0 28.0 873.9 108.8
9G4 9840136 | E* dds [ HIEY 6.0 15.0 163.4 415
w4 9840327 | @ G495 (9728 175 20.0 154.0 191.1
03 9340680 | ¥ AR (AR 175 35.0 1131.2 | 11033
A 4407502 | Bt A AR 16.0 72.0 221 838.4
A 9740044 | @+ 2 B 3le e 13.81 70.0 843.2 458.8
A A 9540100 | ¥ Gd§ [ FHE 12.7 30.0 182.2 | 35458

of & 9830017 | &+ qedF |74 12.0 47.0 179.7 153.8
A+ 9310462 A FA] - &1 30.0 40.0 216 706.5
FAF 9710015 |AF=A] - AdlE 50.0 60.0 220.3 3278
A F 9810007 [AFA] - I} EE 43.0 48.0 191.9 950.0
FAF 9810022 | A =A) - }51F 30.0 70.0 305.8 771.3

ZH 9630063 | & ZASF [ E&9 17.0 50.0 2173 | 1092.8
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Figure 14. Electric logging data
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