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Aspect Indicators pit Unit UPL1 UPL2 UPL3 UPL4 UPLS UPLG6 UPL7 UPLS8

Environmental

1 Reclamation hectare YAAMOYYS  YYUYIVO  YYV/EYIY  YYY/AFFA  YYS/AQYDH  YY./Na-Y  YYF/eavy YYATY
2 Land use hectare YAF/YAAR  YAO/¥H-9  YAATYYAY  YA9/0FaY  Y.Y/YVOY  Y-0/Y-\Y  Y/0F) YAY/OYH)
3 Waste production millionton ~ \Y&/-¥£2  \YEAYR AYAAREE A F/VEYA AFY/EPAS VFOAYYE VFVIYALY  VOF/-ARA
4 Energy consumption terajoule/ton  YAYOY/OF  YAYYY/DA VAPONV/OY YAADF/A YAIYY/Na VAFAQ/AY  VAZAY/YY  Y-FAV/AA
Social

5 Job security year YOAYYYD  YOAYEYY  YE/FYVAT  Y£OYATR  YPA00FY  YV/\YAVA  YVIYEVSY  YA/-Y-\0
6 Saftety m TAY/O YAY/O TAY/O TAYID fay fay IR O
7 Resource efficiency % SIMYYEY  <JAVEYAR < JAYYEANA < JAYFAY  o/AYAYD  <JAYFCNY  /AYY-YA < /AFVAYD
8 Number of employee number YEO/YYAY  AVFZAN VY AFSIYYE NESIVEAY YERIOVED  YFYIFALY Y FVIOATY YEAIVEA
Economic

9 NPV million $ \AAZAYSR SR AR ARRANER A A (AT ASER A A FAVZA R A vATA VIR A A (AR 7V NNR A A AR R A SR A & FRR 0
10 Post mining income 10"3% Yo/r Yo/vay YZIYAY Y#I0ay Y#/IavYs YVITAY YY/YYAQ YAIAOY
11 Tax generation million $ YAAVIAEY  YAQL/-YZ  1AYY/A2Y YAfY/VEY  VaYY/eYaA YAaY/¥Y YL AN YRV FVY
12 Mining indirect benefit million $ yag/faay VAVIYPY YeN0F Y-Y/EO-F Y-O/NVFEP  Y-VIAADY Y-Q/FY  YVFP[-AVY
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Abstract

The societies’ concerns for supplying minerals beside the positive and negative effects of
mining operations have increased with population growth, technology development and
appearance of new demands. The concept of sustainable development was first introduced in
the late 20™ century to make balance in three fields of economy, society and environment. In
recent years, the sustainable development concept in mining industry has been widely
considered. Therefore, in long-term programming, it is essential to assess the economic,
environmental and social conditions accurately as three main pillars. The ultimate pit is the pit
shape at the end of the mine’s lifetime in terms of exhausted extractable resource..
This research’s objective is to determine ultimate pit limit of Zarshooran gold mine, one of
the most important active mine in the country, regarding sustainable development principles.
For this purpose, economic block model is provided to maximize net present value using
grade block model of mine’s latest topographic situation, revenue and costs parameters of
mineral and waste blocks. In the following, the experts’ opinion is assessed using a
questionnaire in which 12 sustainable development indices were given weight utilizing
Delphi-Fuzzy analytical hierarchy process approach and finally, a model is presented to
determine ultimate pit limit merging sustainable development principles. Based on this
research’s results, the stable ultimate pit limit has17.5 million tons of ore with an averaged
grade of 3.8 g/ton and a stripping ratio of 7:1 which in comparison with instable ultimate pit
limit has 6% ore reduction. The value of sustainable development pillars including
environmental, social and economic ones in this mine is calculated as 0.38, 0.31 and 0.29,
respectively.

Keywords: Sustainable Development, Ultimate Pit limit, Zarshooran Gold Mine, Fuzzy
Delphi Analytic Hierarchy Process (FDAHP)
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