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Field Tests and Analysis of Groundwater System for Stabilization of Slope
in Large Open-Pit Coal Mine
D.W. Ryu, HM. Kim, JH. Oh, C. Sunwoo, Y.B. Jung

Abstract With regard to oversea mineral resources development, recent trend has been changed from a simple capital
investment to a direct development of the resources. In relation to the stability of a slope in large open-pit coal
mine, groundwater system was investigated and the validity of horizontal drainage hole was evaluated in Pasir coal
mine, Indonesia. In this work, various field tests were carried out for a characterization of groundwater system,
which included in-situ permeability measurement, tracer test and monitoring of groundwater levels. Especially, the
influence of SM river on the characteristics of the groundwater flow system was mainly inspected. For the
permeability measurement, Guelph permeameter was employed, and was found that sandstone was more permeable
than mudstone and coal seam. From a comparison of lithological structure and the results of groundwater level
monitoring, sandstone and thin coal seam with fractures were found to be a main channel for groundwater flow.
In the results of tracer tests, the effect of SM river on the groundwater system depends on the geological structure
of its base. To identify the effect of horizontal drainage holes, 2-D groundwater modeling was performed. Four
different cases were tested, which are different from the length of drainage hole and the existence of pond on
top of the slope. To enhance the drainage effect and slope stability, the drainage hole should be drilled to the
depth of coal seam layer, which provides a main pathway of groundwater flow and embedded by sandstone. For
this purpose, correct identification of surrounding geology should be preceded.

Key words Open-pit mine, Tracer test, Guelph permeameter, 2-D groundwater modeling
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Table 1. Results of the field hydraulic conductivity tests.
) Sandstone
Alluvium Mudstone
1 2 3 4 5
Saturated hydraulic
conductivity 2.4x107° 3.0x107°% | 3.0x107* | 1.7x107% | 69x107¢ | 1.1x107* | 51x107°®
(em/sec)
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Table 2. Specification of observation wells.
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Hole . Location (Actual) Hole Hole PVC
Date Time
Name N E V4 Depth(m) Size Height(m)
GWMO1 '08/08/18 0:00 1,478.9 2,024.2 75.4 68.2 NQ 0.6
GWMO02 '08/08/20 17:00 1,491.4 2,066.1 78.4 70.2 NQ 0.6
GWMO03 '08/08/23 21:00 1,444.4 1,743.0 50.3 70.2 NQ 0.6
GWMO04 '08/08/27 3:00 1,537.5 1,773.6 589 70.2 NQ 0.3
GWMO5 '08/09/08 3:00 1,362.7 2,095.4 80.3 70.2 NQ 0.3
GWMO06 '08/09/10 10:30 1,385.8 2,137.3 81.1 70.2 NQ 0.3
GWMO7 '08/09/11 19:30 1,281.7 2,157.5 80.2 72.0 NQ 0.3
GWMO08 '08/09/12 22:00 1,291.5 2,204.1 80.0 70.0 NQ 0.3
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Fig. 4. Variations of groundwater level in each observation well.
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