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Ecological restoration of oil shale waste dumps
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Abstract : Mining activities of oil shale always result in a lot of ecological and environmental issues, and there is a shortage of
specific or systematic reports on successful revegetation of oil shale waste dumps so far due to its short research history.
Utilization of oil shale wastes began in the 1940s and ecological restoration of waste dumps started in the 1960s, both of them
being implemented earlier outside China. It is difficult to revegetate waste dumps, because the substrate conditions are very
harsh, and what’s worse is that they are devoid of natural soil components and suitable structure. Generally, there are three
methods to adopt for restoring waste dumps: (1) plant the vegetation such as trees or shrubs directly on the untreated waste
dump; (2) first treat the waste dump with common physical or chemical methods, and then plant trees or shrubs on it; and
(3) cover the waste dump with topsoil at first, and then cohduct revegetation work. The former two methods are difficult to
gain satisfactory restoration effects while the third is labor-intensive and concerns a very high cost though it can produce a good
restoration benefit. Some new techniques to accelerate the restoration process, such as biodegradation, bioaccumulation, and
bioaugmentation, have been invented or introduce to the restoration of oil shale waste dumps in recent years. Furthermore,
some better and more efficient utilization and rehabilitation methods have been obtained from countries such as Estonia, USA
and Australia.

China’s earliest restoration research on oil shale waste dump started in 1985, which was carried out in Maoming,
Guangdong province. Two large-scale waste dumps, whose areas are 1.4 km? and 6.7 km?, respectively, have been

rehabilitated since then. The principal measure for rehabilitation is phytoreclamation. The smaller waste dump has been
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reclaimed into a forest park, winning a huge success through 19 years of its endeavor. The larger one has also obtained a good

restoration outcome during the 5 years of practice which some young forests have come into being, though the area is still

under restoration. However, some new phenomena, such as dwarfism of some tree species and a conspicuous increase of their

lower ramification, occurred during the restoration process of the larger waste dump in recent years. The species producing the

abovementioned changes are mainly Gmelina arborea, Cinnamomum camphora, llex rotunda, and Jacaranda acutifolia.

Therefore, it is necessary and beneficial to sum up experiences and achievements and to probe into new solutions to those

problems. The steps and principles for restoration of oil shale waste dumps are summarized in the paper.

Key words :0il shale; waste dump; ecological restoration; phytoremediation; utilization of mining waste
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