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Characterization of Groundwater Flow to Horizontal or
Slanted Well Using Numerical Modeling

Hyoung-Soo, Kim*

Korea Institute of Water and Environment, Korea Water Resources Corporation

ABSTRACT

The drawdown distribution due to pumping by horizontal or slanted wells is analyzed by numerical modelling. In the
numerical modelling uses 1-D discrete element feature included in commercial groundwater modeling program FEFLOW
(version 5.1) and the results are compared with the semi analytic solution which uses superposition of successive point
sources proposed by Zhan and Zlotnik (2002). Results of the numerical modeling agree well with the semi analytic
solution except for very near field region of sink sources. The drawdown distribution due to pumping in riverbank
filtration(RBF) plan site can be evaluated quantitatively by the numerical modeling in this study.

Key words : Groundwater flow, Horizontal or slanted well, Collector well system, River bank filtration (RBF), Semi-
analytic solution, FEFLOW
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Fig. 2. The drawdown distribution along the axis of the horizontal
well at the time, t=1day and 1000 day after pumping (line :
semi-analytic, circle : numerical).
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Table 1. Hydrogeological parameters for groundwater modeling in the study area

Horizontal Hydraulic Con- Vertical Hydraulic Con-
ductivity (10~*m/sec)

ductivity (10*m/sec)

Specific Yield S, Storativity S; (1/m) Thickness (m)

1 st Layer

(Surface Soil) 6.00 060

2 nd Layer
(Confining Layer) 0.02 020
3 rd Layer (Aquifer) 6.00 0.60
4 th Layer (Basement) 5%107 5%107

0.20 0.0001 about 2
0.10 0.0001 10~13
0.25 0.0001 20~30
0.02 0.0001 -
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Table 2. Comparison of vertical well and radical collector well intake modeling in the study area

Lowest head in aquifer

Groundwater table Drawdown from initial Discharge from each

Specific Capacity

(Mean sea level, m) depth from surface (m)  condition (m) facility (m*/day) (m*/day/m)

Vertical well intake 4.09 391 091 2,000 2218
system
Radical horizontal 272 5.28 228 10,000 4,386
collecting well system
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