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Feasibility study Summary

Dimension stone Dimension stone resources play a crucial role in the economic and
Underground mining industrial development of any country. In Iran, all dimension stone
Environment mines are currently extracted using open-pit mining methods.

However, open-pit mining poses significant challenges, including
environmental degradation, high waste removal costs, and limited surface reserves. This study investigates the
feasibility of underground mining as an alternative method to overcome these challenges. The research findings
highlight the economic advantages and reduced environmental impact of underground mining compared to open-
pit mining methods.

Introduction

The extraction of dimension stone through open-pit mining has been the predominant method in Iran, but it is
increasingly being challenged by environmental concerns and economic inefficiencies. The depletion of surface
reserves, coupled with rising waste removal costs, necessitates exploring alternative extraction methods.
Underground mining offers a viable solution with the potential to minimize surface damage, reduce costs, and
enhance product quality. This study aims to assess the feasibility of underground mining in high overburden
dimension stone mines, and as a case study, Kapil dimension stone mine is considered.

Methodology and Approaches

To evaluate the economic viability of underground mining, a comparative analysis was conducted between open-
pit and underground mining methods. The internal rate of return (IRR) was calculated for both methods.
Additionally, a sensitivity analysis was performed on three key financial parameters: revenue from stone sales,
fixed assets, and operating costs. The study analyzed how fluctuations in these factors could impact the economic
feasibility of underground mining.

Results and Conclusions

The economic analysis indicated that the IRR for open-pit mining was 15.50%, whereas for underground mining,
it was significantly higher, i.e. 29.60%. This demonstrates the economic advantage of underground mining over
open-pit mining. Sensitivity analysis further reveals that even with a 20% decrease in revenue from stone sales
and a 20% increase in both investment and operating costs, underground mining remains economically viable.
Based on these findings, it is recommended that mines experiencing environmental and economic challenges
should consider transitioning to underground mining. This method offers enhanced efficiency, lower
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environmental impact, and improved product quality. Future research should focus on optimizing underground
mining techniques to maximize benefits in dimension stone extraction in Iran.




