J. Soil Groundwater Environ.  Vol. 25(1), p. 12~24, 2020

< Research Paper >

https://doi.org/10.7857/JSGE.2020.25.1.012
ISSN 1598-6438 (Print), [SSN 2287-8831 (Online)

NSRS Xists olBaler ABAY o
O|HM! - HRSG! - @M|IS? - MM - e - ST+

5ol ETAL FolEdATd
Rl s ol FAL A S
FRL1™21
Rl AR e Ea K

A Feasibility Test on an Artificial Recharge System for one Representative
Greenhouse Complex Zone, Korea

- Wooho Myoung' - Sebong Oh” - Seong-Chun Jun® - Jize Piao* - Sung-Ho Song'*
Rural Research Institute, Korea Rural Community Corporation
’Gyeoungnam Regional Headquarter, Korea Rural Community Corporation
3Geogreen21 Co., Ltd.

*Dept. of Earth System Sciences, Yonsei Univ.

Byung Sun Lee'

ABSTRACT

This study was conducted to examine an artificial recharge system, which was considered to be an alternative for securing
additional groundwater resources in a high-density greenhouse region. An injection well with a depth of 14.0 m was
placed in an alluvial plain of the zone. Eight monitoring wells were placed in a shape of dual circles around the injection
well. Aquifer tests showed that the aquifer was comprised with high-permeable layer with hydraulic conductivities of
1.5x1073~2.4x107* ecm/sec and storage coefficients of 0.07~0.10. A step injection test resulted in a specific groundwater-
level rising (St/Q) values of 0.013~0.018 day/m* with 64~92% injection efficiencies. Results of the constant-rate injection
test with an optimal injection rate of 100 m*/day demonstrated an enormous storage capacity of the alluvial aquifer during
ten experimental days. To design an optimal recharge system for an artificial recharge, the high-permeable layer should be
isolated by dual packers and suitable pressure should be applied to the injection well in order to store water. An anisotropy
ratio of the alluvial aquifer was evaluated to be approximately 1.25 : I with an anisotropy angle of 71 degrees, indicating
intervals among injection wells are almost the same.
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Fig. 1. Schematic view of the study area: (upper) geologic map of the study area, (middle) a location of a field-test site within high-density
greenhouse facilities area, (lower) locations of a injection well and observation wells to monitor groundwater levels during an artificial

groundwater storage and recovery test (modified after Lee et al., 2019).
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Fig. 2. Periodic declines of (upper) groundwater levels and (middle) EC (electric conductivities) values and (lower) temperatures

monitored from Jinju 2, agricultural groundwater monitoring well during every winter season due to excessive pumping in order to
make water-curtain on the surface of greenhouses (modified after KRC, 2018).
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Fig. 3. Simplified geologic sections of each boreholes.

Monitoring Hydraulic conductivities (cm sec™) Storage coefficient

Wells Slug tests Injection tests Injection tests
injection 1.5x107 >,

OW-01 5 1.7x10 0.09
recovery 1.5x10
injection 4.0x107 .

OW-02 5 1.9x10 0.10
recovery 7.9x10
injection nd.’ >,

OW-03 - 1.4x10 0.08
recovery 1.3x10
injection nd. 72

OW-04 5 1.5x10 0.07
recovery 2.4x10
injection 5.7x107 ,

OW-05 5 1.9x10 0.10
recovery 7.9x10
injection 9.6x107 5

OW-06 . 1.8x10 0.10
recovery 6.8x10
injection 7.2x107 >,

OW-07 5 1.7x10 0.09
recovery 1.2x10
injection 5.0x107 ,

OW-08 5 1.7x10 0.07
recovery 5.4x10

"n.d.: not determined
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Table 2. Comparison of transmissivities and storage coefficient values obtained from TENSOR2D simulation and field tests
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Fig. 7. Changes of on-site hydrophysical properties (pH, EC,
DO, and ORP) during a long-term injection test; (a) OW-01, 02,
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Table 3. Description of the anisotropy ellipsoid determined by TENSOR2D
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