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Detailed Explanation

Mine Safety & Risk Management is grounded in the principle of 'hierarchy of controls'—prioritizing

elimination, substitution, engineering controls, administrative procedures, and PPE to manage hazards.

The guide emphasizes systematic risk assessment techniques such as Job Safety Analysis (JSA), Fault

Tree Analysis (FTA), and Bowtie modeling to visualize causal pathways between threats (e.g., ground

failure, gas accumulation, equipment malfunction) and potential consequences (injury, fatality,
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environmental damage). It further incorporates dynamic risk monitoring through real-time sensor

networks (e.g., methane detectors, seismic monitors, slope stability radars) and digital twin integration

for predictive analytics. Crucially, the guide stresses organizational factors—including leadership

accountability, incident learning systems (e.g., Just Culture frameworks), competency-based training,

and worker participation—recognizing that technical controls alone are insufficient without robust safety

management systems (SMS) aligned with ISO 45001 or ANSI/ASSP Z10 standards. Finally, it addresses

emerging challenges such as climate-related risks (e.g., extreme weather impacting haul road integrity),

automation safety (e.g., human–machine interface protocols for autonomous haulage), and socio-

technical resilience in remote or community-adjacent operations.

Key Components

# Component

1 Hazard Identification & Classification

2 Risk Assessment & Prioritization Matrix

3 Safety Management System (SMS) Implementation

Applications

# Application

1 Pre-shift hazard reporting and control verification

2 Design-phase geotechnical risk modeling for open-pit or underground excavations

3 Post-incident root cause analysis and corrective action tracking

Related Concepts

# Concept

1 Safety Management System (SMS)
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# Concept

2 Geotechnical Risk Assessment

3 Human Factors Engineering in Mining
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