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Control of open-pit mine drainage for mine reclamation using
Geographic Information Systems

Yosoon Choi, Choon Sunwoo and Hyeong-Dong Park*

Abstract : This paper presents an application of GIS-based hydrological modeling and spatial analysis to a region
of Roto Middle in the Pasir open-pit coal mine, Indonesia to effectively control the contaminated runoff for mine
reclamation. A detailed topographical survey was performed at the study area to generate a reliable DEM(Digital
Elevation Model). Hydrology tools implemented in ArcGIS 9.1 were used to extract the characteristics of drainage
system such as flow direction, flow accumulation and catchment area from DEM. The results of spatial analysis
showed that size of in-pit pond and arrangement of pumping facility are not suitable and some runoff drained through
waste dump can flow in the river without any purification. Finally, four practical actions were suggested to optimize
the design of drainage system in the study area for mine reclamation.
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Fig. 1. Location and 3D view of the Pasir open-pit coal
mine, Indonesia.
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Fig. 2. Monthly mean rainfall data averaged from 1992
to 2005 at the Pasir open-pit coal mine, Indonesia.
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Fig. 3. Study area. (a) Panoramic view of the pit M at Roto Middle. (b) Thematic map of the Roto Middle. (c)

Hillshaded map of the Roto Middle.
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Fig. 4. DEM(Digital Elevation Model) of the Roto Middle.
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Fig. 5. Example of drainage analysis. (a) DEM. (b) Flow direction. (c) Flow accumulation. (d) Catchment area(marked

with A&B).
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Fig. 7. Analysis of flow accumulation at the Roto Middle.
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Table 1. Rise of water-level at the in-pit ponds and setting ponds at the time of rainfall.

Catchment Catchme;lt Area Pond Type Pond Area (mz) Rise of Water-Level(m)
ID (m”) Rainfall = 15mm|Rainfall = 30mm|Rainfall = 45mm
2 106088 Setting Pond 32090 0.0 0.1 0.1
3 279786 In-pit Pond 9573 0.4 0.9 1.3
4 1293550 In-pit Pond 5043 3.8 7.7 11.5
5 337536 Setting Pond 115285 0.0 0.1 0.1
6 660060 Setting Pond 156022 0.1 0.1 0.2
7 379554 Setting Pond 24663 0.2 0.5 0.7
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Fig. 9. New design of the drainage management for mine
reclamation at the Roto Middle.
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