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ABSTRACT

This study examined hydrogeological characteristics of groundwater and surface water interaction in the fresh-saline water
mixed zone of East Coast lagoon area, Korea, using several technical approaches including hydrological, lithological, and
isotopic methods. In addition, the fresh-saline water interface was evaluated using vertical electrical conductivity (EC)
data. For this purpose, three monitoring wells (SJ-P1, SJ-P2, and SJ-P3) were installed across the Songji lagoon at depths
of 7.4 to 9.0 m, and water level, EC, and temperature at the wells and in the lagoon (SJ-L1) were monitored using
automatic transducers from August 1 to October 21, 2021. Isotopic composition of the groundwater, lagoon water, and sea
water were also monitored in the mid-September, 2013. The mixing ratios calculated from oxygen and hydrogen isotopic
composition decreased with increasing depth in the monitoring wells, indicating saline water intrusion. In the study area,
the interaction of groundwater-surface water-sea water was evident, and residual salinity in the sedimentary layers created
in the past marine environment showed disorderly characteristics. Moreover, the horizontal flow at the lagoon's edge was
more dominant than the vertical flow.
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Fig. 1. Location of the (a) study area and (b) the geological map. (c) The digital elevation map of the Songji lagoon with the monitoring
sites (SJ-P1, SJ-P2, SJ-P3, and SJ-L1). Distribution of water levels (m, amsl) measured in May 2021.
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Fig. 2. Lithology logs with vertical profiles of electrical conductivity (soil) in monitoring wells SJ-P1, SJ-P2, and SJ-P3.
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Table 1. Results of grain size analysis and hydraulic conductivity (K) calculated from grain size analysis using the various empirical

methods
Sampling site SJ-P1 SI-P2 SI-P3
Depth (m) 2730 4550 6770 2730 4550 6770 2730 4550 6063
] i 006 006 001 012 028 011 012 004 005
% diy 180 166 022 042 170 037 091 047 073
» 026 026 027 039 034 039 032 028 028
o 2833 2574 1524 355 608 330 760 1240 1334
Gravel 2445 1934 319 1979 612 336 0 0 183
Composition ~ Sand 6385 6959 5379 7522 9224 §955 9200 8130 8465
(wt %) Silt 1105 1048 4023 469 153 616 767 1806 1313
Clay 065 05 279 030 01l 063 033 064 039
Sorting® P-S P-S P-S W-S P-S W-S P-S P-S P-S Remark
Hazen  231E-03 242603 139E-04 191E-02 824E-02 1.17E02 135E-02 1.04E-03 2.09E-03 C,<5, 0.1< dig<3.0
Kozeny-Carman 2.27E-03 2.60E-03 197E-04 2.93E-02 7.66E-02 133E-02 9.99E-03 1.79E-03 3.75E-03  coarse sand
Hydralic — pooor 950F.03 2.78E-03 1.62E-04 157E-02 7.72B-02 139E-02 136E-02 120B-03 24s5E-03 | Cvs20 0.06<
conductivity d1p<0.6
(oms)  Terzaghi  6ASE-04 G.83E-04 463E-05 1.08E-02 3.67E-02 9.88E-03 SA2E03 347E-04 671E04  coarse sand
Slichter ~ 4.51E-04 4.75E-04 231E-05 6.17E-03 2.17E-02 5.66E-03 328E-03 220E-04 440E-04  0.01< djo<5.0
USBR  892E-03 146E-02 127E-04 1.06E-02 447E-02 1.16E-02 3.01E-02 1.69E-03 5.09E-03 C,<5, medium sand

2 Effective grain diameter (mm), ® Porosity, © Coefficient of grain uniformity, ¢ Weight percentage (%): gravel (2-64 mm), sand (0.063-2
mm), silt (0.002-0.063 mm), and clay (<0.002 mm), ¢ Sorting: W-S: Well-Sorted, M-S: Moderately-Sorted, P-S: Poorly-Sorted
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Fig. 3. Results of grain size analysis for the different depth soils ((a) volume of the soil size, (b) distributions of cumulative particle size).
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Fig. 5. Observed water level, electrical conductivity, temperature, and precipitation at monitoring wells (SJ-P1, SJ-P2, and SJ-P3) and

lagoon water (SJ-L1) from August 1 to October 20, 2021.
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