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Detailed Explanation

The GISTM v3.1 Protocol establishes a tiered, staged verification methodology that progresses from
conceptual design validation through construction compliance checks to post-closure monitoring and
performance confirmation. Central to its approach is the 'Performance Function Framework', which
defines quantifiable, time-dependent performance functions (e.g., slope stability factor of safety ? 1.3 at
100 years; seepage flux < 0.1 L/s/ha beneath containment covers) tied to specific failure modes and
receptors (e.g., groundwater, surface water, ecosystems). The protocol mandates probabilistic modeling
(e.g., Monte Carlo simulations of climate-driven infiltration), uncertainty propagation analysis, and
scenario testing—including extreme climate events, institutional failure, and land-use change—to
evaluate robustness across epistemic and aleatory uncertainties. It further requires integration of
Indigenous Knowledge Systems and community-defined success criteria where applicable, embedding
social license and intergenerational equity into technical verification. Documentation, traceability, and
independent peer review are embedded at every verification gate, with digital twin-enabled data
management recommended for longitudinal performance tracking.

Key Components

1 Performance Function Library

2 Uncertainty-Aware Verification Gates

3 Adaptive Monitoring & Trigger-Based Response Protocols

4 Third-Party Verification Matrix

5 Institutional Longevity Assessment Framework
Applications

Application

1  Validation of engineered cover systems for tailings storage facilities



Application

2 Certification of post-mining landform stability under projected climate scenarios

Regulatory submission package for closure plan approval in jurisdictions requiring 100-year
assurance (e.g., Western Australia, Canada’s NWT, Chilean SMA)

Related Concepts

1 Progressive Rehabilitation

2 Closure-by-Design

3 Intergenerational Equity in Mining

4 Probabilistic Risk Assessment (PRA)

5 Institutional Control Duration Modeling
Tags

mine closure, long-term performance, geotechnical verification, sustainable rehabilitation,
regulatory compliance
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