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Restoration of Mining Wastelands – Sink for Carbon dioxide 

Authors: Sanjeev K. Singh*, Prashant R. Thawale and Asha A. Juwarkar 
Environmental Biotechnology and Genomics Division

CSIR- National Environmental Engineering Research Institute (NEERI),

Nehru Marg, Nagpur – 440020 (INDIA)

Corresponding Author: E-mail: skr_singh@neeri.res.in 
Tel No.: +91-0712-2249764                                                                                         

Abstract

Soil contamination, a very important environmental problem, has attracted considerable public attention in recent decades. Increase in industrialization / urbanization and indiscriminate land use during the past several years has resulted in extensive degradation of agricultural lands and creation of wastelands in India. Out of total 329 million hectares of land in India, 63.85 million hectares are wastelands, of which mining activity contributes about 0.125 million hectares. Mining operations leads to a number of environmental problem viz. deforestation, removal of fertile top soil, unstable slopes prone to sliding and erosion, siltation of water bodies due to wash off of mineral overburden dumps, air pollution due to discharge of dust, ground vibration and finally the socio-economic status of local people. Mine spoil dumps; generated due to mining activities, pose physico-chemical and biological constraints for sustainable vegetation. In India, solid waste generated by various industries is around 42 million tons annually, and its disposal on to the land is of significant environmental concern. These types of industrial solid waste can be exploited for conversion of degraded lands into lush green forest that have great potential for CO2 sink. In India, the CO2 emission is approximately 260 millions tonnes which is 3% of the global emissions and it is predicted that it will increase at the rate of 5.5% annually. To restore and overcome such ecovulnerable systems is a challenging task and requires multidisciplinary approach. 

In this endeavour, an ecofriendly and cost effective Integrated Biotechnological Approach (IBA) was adopted for restoration of 10 hectares of manganese mine spoil dumps at Gumgaon, Nagpur, which involves selection of suitable plant species (preferable multispecies), isolation and inoculation of site-specific specialized nitrogen fixing strains of Bradyrhizobium and Azotobacter species and nutrient mobilizing vesicular arbuscular mycorrhizal spores of Glomus and Gigaspora species in combination with ETP sludge as organic waste amendments and acts as sink for carbon dioxide. Results indicated that the IBA improved the survival rate of plants upto 95-99% and 2-3 fold increase in height and biomass of the plants species such as Acacia nilotica, Azadirachta indica, Cassia saimea, Dendrocalamus strictus, Tectona grandis planted on manganese mine spoil dumps. Significant improvement in physico-chemical and microbiological status of the mine spoil dumps was observed. It was found that reclaimed manganese mine spoil dump capture 5-6 times more CO2 as compared to other land management practices and the rate of carbon sequestration by different plant species varied in the range of 35 KgCO2 /ha/yr to 45 KgCO2 /ha/yr respectively. Monitoring of Net Ecosystem Exchange of CO2 in the revegated manganese mine spoil dump using Eddy Covariance CO2 flux system resulted 47.35 t/ha of phytocarbon and 27.32 t/ha of soil carbon.  Thus, IBA is an excellent tool for fast restoration and productivity of wastelands that provides CO2 sinks, generating fuel, fiber, food, fodder etc. The above findings may help the industries to mitigate the environmental hazards and achieve clean development mechanism (CDM) status through afforestation of degraded lands. 
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