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Comprehensive Hazard Evaluation in the Gold Recovery Process
Using the EFMEA Approach: A Case Study of the Khomein Gold
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Abstract

The gold extraction industry faces extensive hazards to employee health and the environment due to the use of
highly toxic chemicals (especially cyanide) as well as heavy mechanical and thermal processes. This study
aimed to identify and comprehensively assess chemical, ergonomic, and environmental hazards in the Khomein
Gold Processing Plant. All operational units of the plant were evaluated for risk using the systematic EFMEA
(Environmental Failure Mode and Effects Analysis) method. The Risk Priority Number (RPN) was calculated
based on severity, probability of occurrence, and detectability, and appropriate control measures were proposed.
The most significant hazards included exposure to cyanide, crystalline silica and cement dust, toxic gases,
ergonomic issues (manual material handling, awkward postures, and vibrations), and environmental risks
(cyanide leakage and soil/water contamination). The highest risk levels (RPN>400) were related to silica dust
(RPN=800), cyanide aerosol (RPN=750), and cyanide leakage (RPN=720). By implementing corrective actions,
the risk levels of most hazards were significantly reduced. The EFMEA method is an effective tool for
comprehensive risk management in the gold processing industry. Cyanide and crystalline silica dust were
identified as the most critical risk factors. Implementing engineering, administrative, and personal protective
control measures, along with continuous employee training, can improve occupational health and safety levels
and prevent environmental pollution.
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