(BEALEE 3 BARZ0)

2 X E B

K 4 nYy— TTUHE— Ay Va=T

BREHKBIZBT 2B KEANCEKITTHT KR L N THEZEOZE
B H (Effects of Subsurface Physical Barrier and Artificial Recharge
on Seawater Intrusion in Coastal Aquifers)

MREABICRB O TR T AR EICHAY 27201003, HARAREBEL 725,
A O A DEINCRA 5 121 O8R4 T ARSAKCHIBRIBELIZ & 2 ko b
FiX, MAESLICABMA~LEASES - LIz D, BAHTARORBE N b
iR B, HUFIRAKEE 2 A TR K, BEEARICRIT S EABARBTEND—D L
EZxzbhd, ZOFEOUEKEANEDRIZSWT, ZRNEREMESE LR
Az 7,

T I KBEIC B UCIE, (B KBEDRFEIIC IR L tarkas, PERRID b okt
LY, BEKHEVHEND I LR EREEIEICL DTSN L, ZOBEIT, H
THABEABAZ T TR, TEICEELL TV BEREKBICBIT 5k
DEFE L ERPRET D - LB EGTHD, RHFRICLY, ILABEREMNE COREK
EVOREERILKEDE S AL TS, BE UK HEERD = L5480
DT, TITORRIE, BVWHITFARRETAZ STk, BRX FBEHHNTES
AREMNRH DL ERBR LTS,

F, WTFLABEEZBANCGEVEFT CECHEAT S Z LIk, iK% R~

WLRETZENTEDZ EEBELMI L, —F, IERKBERIHIEKS UMM L0
ERANCERET S L, EAEORBARMNS LITEAEARSERBILTLES 2%
SR L7, IEKBEDBE AL S MADEBEI~OM LE LRI, 1hKERRET 5 UM
HOKERERED 1 wBEk, RUOUEKBEOBBANEESO 3 REMIZ/R->TWAZ EE2BALM
2 LT, AHFECRET L EREET COUWADI LR LR & EKEERBIE L O
FREPRE L, ZHIC LY, EABEOEEORBMELHEABESICHL, #EA &0
SR DEBIC OV T ERMZREE ML D Z LN TE B,
WOk ATHICEAT B AR L EAKEAGSICET 2T, Bk STk
MOEFITBOTEART B2 2IC LY, BARER~LVESICRUETZ L RTRET
HBZLEWLMNT LI, —F, ERMTEREKAS SUEBEENLIELS 2B L RET/
EXRBI LMD, FRUEARTHNE, WABAZEETAEDICE, HENDOHE
EIVVEAFFICL2EEOFRYEOTH S, HENLOERCOVTIE, BLH
RERAIEIE, AL SOEBHOELTHA T LB LM Lz, 77, BAHFD
HEE, R—EABORETIE, ARE LToEKE, BFEE LTOREKER SRR
BONDZ RS, :




(ZENT 5 3 BAR)

% L hoX E B

K 4 | Roger Apuntar Luyun Jr.

Effects of Subsurface Physical Barrier and Artificial Recharge
B2 B | on Seawater Intrusion in Coastal Aquifers
FEREKBICBIT 2BKBAICRIETHF KR L N TEHZEDRR)

Seawater intrusion is often a major constraint to optimal utilization of fresh groundwater from

coastal aquifers. Excessive groundwater abstraction to meet growing demands from increasing
coastal population and the expected rise in mean sea level due to global warming will cause seawater
to encroach farther inland and threaten the available fresh groundwater supply. Subsurface physical
barriers and artificial recharge are among several countermeasures proposed to control seawater
intrusion into coastal unconfined aquifers. Laboratory-scale experiments and numerical simulations
were thus performed to determine the effectiveness of these control methods. In this research, the
physical barriers examined ‘were subsurface dams and partially perietrating flow barriers while the
artificial recharge methods included recharge ponds and recharge wells.

* In the study of subsurface dams, the dynamics of residual saltwater after cutoff wall installation
was investigated. Experimental and numerical results show that the residual saltwater trapped in the
storage area of cutoff walls will be completely flushed out by the freshwater flow from inland. This
phehomenon proves that subsurface dams are very effective not only in preventing saltwater
intrusion, but also in reclaiming previously saline-intruded coastal aquifers for freshwater storage.
This study also show that residual saltwater will be flushed if the wall crest exceeds the thickness of
the saltwater wedge at that location. These results imply that there is a potential for construction cost
savings by installing shorter subsurface dams.

In the study of subsurface flow barriers, the behavior of the saltwater wedge resulting from
different barrier penetration depths and locations were analyzed. Results show that more effective
saltwater repulsion can be achieved with deeper barrier penetration and at locations closer to the
coast. When the barrier is installed upstream of the original toe position however, saltwater intrusion
increases with deeper barrier penetration. Saltwater repulsion due to flow barrier installation was
found to be linearly related to horizontal barrier location and a third-order polynomial function of
barrier penetration depth. For the given boundary condition, a generalized equation relating these
design parameters was developed. This can be used to determine the theoretical saltwater repulsion
achieved by subsurface flow barriers of specific depth and location relative to the saltwater wedge
toe. | 7 )

In the artificial recharge studies, the effects of location and mode of application of recharge on
saltwater behavior were aﬁalyzed. Results show that more. effective saltwater repulsion can be
achieved if recharge is applied near the saltwater wedge toe. Recharge becomes less effective if
applied farther and higher from the toe. These imply that for the same recharge rate, recharge wells
are more effective than recharge ponds in repulsing saltwater intrusion. For recharge ponds, the most
effective location would be above the toe because of the increased pressure head created by the

recharge water. Results from recharge wells also show that for the same recharge rate, point injection

achieved about the same saltwater repulsion as line application.
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