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Abstract

Mining operations in metal sulphide and coal deposites often lead to major
environmental pollution problems when sulphide minerals, in particular, pyrite
associated with the sulphide ore or coal is exposed to the atmosphere. The oxidation
of pyrite in the presence of certain bacteria called Thiobacillus Ferrooxidans
produces acid mine drainage (AMD). AMD is often characterised by high
concentrations of iron, high sulphate and high hydrogen ions (or low pH).
Furthermore, depending on the geology of the host rock of the ore deposit and
depending upon the materials contacted, a variety of metals with elevated
concentrations may be present. The long-term AMD generation and transportation of
pollutants through the groundwater flow system is considered to be a major cause of
many environmental pollution problems and is the source of the long-term poor
water quality. This paper attempts to address the main source of pollution potential
in mine sites and subsequent environmental impacts to receiving waters.

Although the oxidation process of pyrite and other metal sulphide minerals in the
presence of air is often unavoidable, a study of the geochemistry of ore minerals and
waste materials, hydrological and hydrogeological aspects, and the mine plan can
help in the design of the mining operations to minimise the diverse effects on the
environment during the activities. Environmental problems, as a consequence of
AMD, due to poor management during the planning, development, operation and
closure stages of mining activities and incorrect understanding of the nature and the
chemistry of AMD in the past have often occurred. A careful environmental
management during mining operations, a basic mine closure strategy and a
knowledge of the mine pollutant sources can help to protect surrounding water

resources.
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