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The Study on Constructing Underground Wall to Prevent Seawater
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Groundwater Dam is one of the reliable techniques to get huge amount of groundwater
abstraction for municipal, agricultural, drinking, industrial water supply system. It can be a major
technique to solve water shortage problems when it based on the sufficient watershed, proper
topology, and adequate aquifer distribution and pollution control.

Groundwater Dam had initiated its construction by RDC(former KARICO) in early eighties in
Korca and 4 of it in total were added more until late eighty. However, this techmique has shrunken
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its application due to gradually decreased vield rate afier several years of construction. After we
studied several existing sites precisely, we concluded that the main reason of decreasing vield rate
was come from engineering roughness on construction in early nineties. Theoretically, the technique
itself seemed to be little defectives however, there were a little application in the fields in Korea.

With the recent advance in engineering fields, those defects in construction would be no longer
obstacle to construct underground wall and the technique could be a one of major ground water
production technique in the future.

It is essential to study following items thoroughly before select the appropriate site. The
topography and the site of the underground wall | aquifer distribution, the specific technique for
wall  construction to block groundwater flow effectively and  strict quality control during
construction are critical. The surface and ground water monitoring data should be collected.
Sustainability of the Groundwater Dam with huge groundwater abstraction in long term should be
based on the long-term water balance analysis for each site. The water quality, environmental
effect analysis and maintenance schedule should be also analyzed and planned in prior.

It is suggested that the two consecutive underground wall in the coastal area to prevent
seawater intrusion heneath a single wall,

Kew Words : groundwater dam, subsurface dam, underground wall, seawater intrusion
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Table 2. Selected sites of Groundwater Dam in Korea
ftem Ssangcheon [-an Namsong Okseong Gocheon U-il
Location Kangwon Kyongbuk Kyongbuk | Chungnam Chonbuk Chonbuk
o Sokcho Sangiju Pohang Gongju Chongup Chongup
Storage type Subsurface | Subsurface Subsurface | Subsurface Subsurface Subsurface
Water usage Drinking Agricultural Agricultural | Agricultural | Agricultural | Agricultural
I Increase i Increase Increase Increase
Purpose Combination storage Combination storage storage storage
Wall type Overflow Retention Overflow Overflow Overflow Overflow
Technique for | Replacement | Injection &\ C
concing | (GO | R i ecin, e, g
wall +Concrete) | (SGR+Concrete) Y
Wall length(m) | 840(800+40) 230(194+36) 89 482 192 718
Wall height(m) 5 188 9.16 (6 6.7
Well type RCW. (M| RCW. 4| RCW. 4| RCW. 4| RCW. ()| RCW @&
(number)
W.A.(ha) 6,533 2,130 15,300 27500 2,700 2,200
Ave. alluvial
layer thick(m) 16 45~7 10~15 10 £ 6~7 6.5
Coefficient of
transrmss1b1hty 268~403 300 113~183 133
(m/D)
T.5.C.m" 4,143,000 4,017,000 2,850,000 1,534,000 2,457 000
T.S.C/WA
(m3/ha) 1,945 262 103 568 1,116
Abstrac;uon 27,000 24,000 27,000 27900 25,110 16,200
rate (m”/D)
Banded . . gncgmented Schistose Gneissose
. Granitic gneiss |Sedimentary . ; ;
Geology gneiss Banded gneiss |granite granite
(Precambrian) (Age unknown) |rocks (Mesozoic) (Mesozoic)
(Tertiary)
Completion 2000 1983 1986 1986 1986 1986
* WA ; Watershed Area, Ave. ; Average, R.CW. ; Radial collector well, T.S.C. : Total

storage capacity
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Mo Azt

Item Minahuku | Sunagawa Hukuzato Kanjin Giza Giza Yokatsu
Locati Okinawa, Okinawa, Okinawa, Okinawa, Okinawa, | Okinawa, | Okinawa,
ocation Gusukube Gusukube Gusukube | Gushikawa |Gushikawa | Itomang Katsuren
Surface/
Storage type | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface
convertable
Water usage | Agricultural | Agricultural | Agricultural Agricultural| Agricultural | Agricultural
Purpose IS. 1S LS. LS. LS. PS.L LS.
Wall type Overflow Overflow Overflow Overflow | Overflow | Overflow | Overflow
Technique for
construlclzting Injection SMW SMW SMW SMW SMW SMW
wa
Wall length(m) 500 88 1790 1,080 969 2,489 705
Wall height(m) 16.5 248 27 41 53 68.4 67.6
W.A.(ha) 120 720 12,400 300 120 390 28.6
T,S,C,(mB) 700,000 9,500,000 10,500,000 1,431,000 369,000 3,457,000 3,963,000,
TS.C/W.A. 5,833 13,194 846 4,770 3,075 8,864 13,856
(m’/ha)
Abstraction 7,000 24,110 30,140 21,200 8920 14,368
rate (m’/D)
Geology Mudstone Mudstone Mudstone | Agglomerate | Mudstone | Mudstone | Mudstone
(Tertiary) (Tertiary) (Tertiary) Tertiary) (Tertiary) (Tertiary) (Tertiary)
Completion
(Wall) 1978 1994 1998 1998 2001(1992) | 2002(1997) 2006
(continue)
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FAck o7&, AN, AmA, o4
Item Kikai Nakajima | Kabajima Waita Tengakuma Jyoshin Meko
Locati Kagoshima, Ehime, Nagasaki, Nagasaki, Hukuoka, Hukuoka, | Hukuoka,
ocation o
Kikai Nakajima | Nomugiki | Toyotama Umima Mikata Mikata
Storage type | Subsurface | Subsurface | Subsurface | Subsurface Subsurface | Subsurface | Subsurface
. . - Drinking, o Drinking, | Drinking,
Water usage | Agricultural | Agricultural Drinking Agricultural Drinking Fishery Fishery
Purpose LS. PSL PSI. PS.IL LS. PSL PSI
Wall type Overflow  |Overflow Overflow Overflow Overflow Overflow | Overflow
Technique for
constructing SMW SMW Injection | Slurry wall Injection | Slurry wall SMW
wall
Wall length(m) 2,280 88 74 105 129 202 196.2
Wall height(m) 36 24.8 27 7.5 12.5 18.5 393
W.A (ha) 580 60 60 340 45 5.7
TS.C.(m% 1,800,000 27,000 9,000 34,000 18,000 74,000 23,000
T'S'Cg'/ WA 3,103 450 150 100 1,644 4,035
(m’/ha)
Abstraction 500 300 280 800~1,000 | 300~420 464
rate (m°/D)
Geolo Mudstone | Andesite Schist Shale Granite Clay slate
8y (Tertiary) (Tertiary) (Cretaceous) | (Cretaceous) (Paleozoic)
Completion 2000 1993 1980 1991 1987 1982 1995

* LS. ; Increase Storage, P.S. ; Prevent Seawater Intrusion, SMW ; Soil Mixing Wall
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