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Evaluation of the efficiency of water collection on the injection rate
by groundwater artificial recharge in a small quasi-flat basin

Byeong-Jun Kim - Yeoung-Dong Lee” - Kyoung-Sik Won - Dong-Min Shin
Geotech Consultant Co., Ltd., Gunpo 15850, Republic of Korea
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ABSTRACT: The Hybrid-type artificial recharge and circulation system have been studied to solve the problem
of shortage of agricultural water during the busy farming season in Ungok village, Galsan-myeon, Hongseong-gun,
Chungcheonnam-do. Water was injected into the aquifer through the Hybrid-type artificial recharge and circulation
system in the upstream basin area to raise the surrounding groundwater level with increasing the amount of
groundwater. This study analyzed the change of the groundwater level and the optimal water collection by installing
a water collection system with an underground barrier in the downstream area of the basin. After installing an
underground barrier, the groundwater level rise in the recharge basin caused a rise of 10.4 cm~128.3 cm from
9.8 cm~107.7 cm by about 20% higher than before installation. Also the optimal water collection caused a increase
of 515 m*/day from 415 m*/day by 24.3% more than before installation. Therefore it was found that applying the
Hybrid-type artificial recharge and circulation system will be very effective way in settling the water shortage in
conjunction with an underground barrier to a small scale quasi-flat land habitual drought area such as the study area.
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Fig. 1. Location of the study area.
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Table 1. Specification of borehole and contents of property test.

Borehole BH-1 BH-2 BH-3 BH-4 BH-5 BH-6 BH-7
X 160114.3 1601374 160225.0 160236.6 160430.2 160316.0 160415.7

Coordinate

Y 4472552 4472024 447166.5 447279.3 447212.0 4473543 4473973
Depth (GL.-m) 21.0 20.5 31.6 20.8 21.0 20.5 31.5
Field permeability test 5 3 5 6 4 3 3
(cases)
Soil size analysis (cases) 2 3 3 2 1 2 2
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Fig. 2. Cross section of geologic strata in the study area by using the drilling data (Lee et al., 2019).
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Table 2. Vertical distribution of permeability in the study area estimated based on field test results.

Depth In-situ

Laboratory

(GL.-m) K (cm/sec) Average K (cm/sec) Average Geology
5 -6
15~30 400 aexaot %010 1a7xa0 Alluvium, Colluvium
5 -6
30~45 S50 gseaet 30 606100 Alluvium, Colluvium
5
45~60  BI0Lassx0t 279x10° 2.79x10° Colluvium
4 -5
60~75 2RO aapaet SORICL 55700 Weathered soil
7.5~9.0 3.10x10™* - - - Weathered rock
s
10.0~20.0 32"6371XX1]00_4 9.21x107 - - Soft rock and hard rock
6
200~350 I sa6x100 - - Hard rock
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Fig. 3. Location of Hybrid-type artificial recharge and circulation system in the study area.
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Fig. 5. Schematic diagram of the combined artificial recharge structure design and construction.

Table 3. Result of pumping rate calculation according to the length and number of horizontal wells.

Content Applied value Remark
Length of horizontal well (m) 50
Number of horizontal well 2
Hydraulic conductivity (m/day) 0.864
;(élafzxggfzﬁli aztmc)ollector well 12.0 Groundwater table: G1.-2.0 m
Aquifer thickness at collector 45
well stable water level (m)
Pumping rate in collector well (m*/day) 560
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Fig. 8. Procedures for evaluating of injection efficiency and optimum pumping rate at each stage.
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Fig. 11. Result of long-term pumping test in a horizontal collecting well under steady-state conditions.
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Fig. 14. Result of long-term pumping test in a horizontal collecting well after 1st artificial recharge.
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Fig. 17. Result of long-term pumping test in a horizontal collecting well after 2nd artificial recharge.
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