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Abstract

The groundwater drawdown at each monitoring well near a radial collector well along Anseong
Stream, Korea, was measured and compared with the calculated drawdown using the mirror well
concept. The drawdown calculation is performed by treating the collector well as a large vertical well
in a homogeneous isotropic aquifer. The measured drawdown at each monitoring well is slightly
different from the calculated value due to anisotropy in the hydraulic conductivity and aquifer
thickness. The difference between the measured and calculated values at Well OW-7 is large, reaching
approximately 48 cm, because a horizontal well is not installed along this direction. Sensitivity
analysis of the hydraulic conductivity and aquifer thickness indicates that the hydraulic conductivity is
more sensitive to groundwater level changes. Groundwater level changes become a concern when a
radial collector well with a large pumping rate capacity is installed, which highlights the need to

thoroughly investigate the aquifer characteristics in the surrounding area.
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7ok 7iERe Q1o Artificial recharge) @] R HPH O 2 A Sfjo] 749 1990 T T E] AeRg<4= 2 51 &
2|84 T 52 fl5te] F=o] SitkKim et al., 2014). ZrH A= EJ-5-0] Bt Fo et s ER] 2] <of|x] ¢
7 S0l AFAIA tiers(Bell A3 o] =2 met st Alsla7t 4, 84 0= ol Fsto] =214 oft
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A5 A AA A2 Uzt M o 2 o = o §H Al Qlrt. Ut 71 YA FE e A, 227, A

59 FRko = HgF s verd 4= 1o, i85 HAlollie A9 Alstr 97t AetstA| shel= 52
237 Wl LR I Itk Schubert, 2002).
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Fig. 1. Location of the study area and distribution of a radial collector well and monitoring wells.
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QL] A A 47] 250l RSt Ut AR S AF O] T ©F6.0~9.9 m F L 2 SHRERE FIE, A4
AEA HEZ F4E]o] QlthKim et al., 2016). ATA|GS 5&oA AE o2 S2=tdde4
211,722 k241 40~190 m =2z Qlet,

AT NS 2= AR A4 17171201530l AR W] QL0 W, X H2HE] 6.5 m 12| Ref-2pd5o] 914

fll

X,
ko
U
>
|m
)
Ko
=
o)
i
N

A|Qt
HYRTL 30-70 me] Z0]2 2250} QIek(Fig. 1, Table 1), WAR) 154 FHol= A59) 274 2 A2 7S
511 10~18 m Zo]2] 671 A5} T=-F(AA]: OW-1, OW-7, OW-8, OW-13, OW-15, AUIA]: OB-11)-S A |5}
th(Fig. 1, Table 2).
Table 1. Composition of the unconsolidated layer at the monitoring sites and collector well
Horizontal horLizgigl (zf/ell Length of sereen  Thickness of h?riizﬁzriiu hor]i)z?:t};lovaeu horli{;;iglzien
well (m) (m) aquifer (m) (mm) (m) from bottom (m)
1 50 44 6 200 6.77 1.4
2 Not installed
3 30 22 6 200 6.4 0.5
4 30 26 6 200 7.8 0
5 30 22 6 200 7.67 1.5
6 70 66 6 200 6.5 0.5
7 40 36 6 200 7.66 1.5
8 50 48 6 200 7.94 0.5
Table 2. Specifications of the horizontal wells
Well Depth Sediment composition Well Depth Sediment composition
0~4.0 m Coarse sand 0~3.0m Medium sand
OW.1 4.0~6.0 m S'llty sand OW.-13 3.0~4.0m S,llty clay
6.0~7.5m Silty gravel 4.0~8.0 m Silty sand
7.5~14.0 m Silty sand 8.0~15.0m Silty sand
0~1.0m Silty sand 0~6.0 m Silty sand
1.0-2.0m Silty clay OW-15 6.0~20.0 m Silty sand
2.0~4.0 m Medium sand 0~4.0 m Silty sand
OW-7- 40-5.0m Silty sand 40-55m Silty sand
5.0~8.0 m Gravel with coarse sand OB-1l 5.5~9.7m Silty sand
8.0~16.0 m Silty sand 9.7~12.0 m Silty sand
0~3.0m Medium coarse sand 0~4.8 m Silty sand
3.0~4.0m Silty clay Coji:ﬁtor 4879m Gravel sand
OW-8 4.0~7.0 m Medium coarse sand 7.9~15.0m Silty sand
7.0~8.0 m Silty sand
8.0~15.0m Silty sand
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Fig. 2. Groundwater levels at each monitoring well, and pumping rate of the collector well.
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7Y AbmE B, 5 27] 4 AREERE sl st 4= em 7HA 2 2 28] A wiEshe SAdo] thehdi=t o= sk
I Fshe A G o2 oA thag 5300 oot 2| maet AJstro] fE 4 PRt I o= Holo, o] % oF 104
7k Aotk = RIS A of EAYEIA] a1 QP92 o 4 Slek. 7, 7P e E]ofl 1%t OB-11 ¥559)
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S Alstiete] 2tel Bl 11 el tiste] HEsIlth(Fig. 3).
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Fig. 3. Mirror well concept for groundwater level estimation at the monitoring site around a collector well.
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Tl Z]ota=9] ol AA) 2|oka=9] Zdotere] Aol thekeh @1l elote] Lrehd 4= Itk OW-7, OW-15 2 OB-11-2
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Fig. 4. Comparison of the measured and calculated groundwater level changes at each well.
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Table 3. Measured and calculated groundwater level changes at each monitoring well

Contents Collector well ~ OW-1 OW-7 OW-8 OB-11 OW-13 OW-15
. x, - 85.8 107.9 122.6 228.2 70.6 64.2
Distance
T 423 110.8 145.1 132.8 267.1 78.9 106.1
Measured groundwater level change (m) 4.95 0.61 0.29 0.12 0.00 0.39 0.85
Calculated K from pumping test 478 0.66 0.77 021 041 0.29 1.30
groundwater (41.6 nvd)
level change  k from grain size analysis
(m) (42,5 m/d) 4.70 0.65 0.75 0.20 0.40 0.28 1.27
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Fig. 5. Distribution of hydraulic conductivity estimated from a particle size analysis.

Table 4. Distribution of average aquifer thickness and hydraulic conductivity along each monitoring well direction

Direction Average aquifer thickness (m) Estimated average hydraulic conductivity (m/d)
OW-1 5.96 117.89
OW-7 6.00 91.58
OW-8 5.97 35.45
OW-13 6.00 32.49

OW-15 5.68 84.68
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