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ABSTRACT
Major hazard industries have developed robust frameworks for hazard identification and risk assessment over significant time periods. However, a persistent challenge remains in translating these insights into effective decision-making during project execution, particularly when introducing new technologies.
This paper presents learnings from the implementation of a pilot involving a novel technology within a coal resource environment. The pilot was initiated to simplify gas management performance, but introduced new uncertainties and hazard interactions not fully understood in existing risk frameworks.
During the early phases of the project, conventional hazard identification processes were applied in alignment with Safety and Health Management System (SHMS) requirements, generating comprehensive risk registers and mitigation plans. However, as the pilot progressed from concept through execution to production, it became evident that compliance with SHMS alone did not sufficiently support decision-making under uncertainty.
A key differentiator in successfully de-risking the technology was the transition from a compliance-driven approach to one focused on operational readiness and conceptual engineering deliverables prior to implementation. This included the explicit definition of decision points, integration of hazard insights into design trade-offs, and the establishment of feedback loops linking field data to ongoing operational decisions through site supervision.
Gaps were identified between assumed and actual subsurface conditions, the reliability of measurement systems, and the interpretation of emerging data during operations. These factors contributed to decision-making under conditions of unrecognised uncertainty, highlighting limitations in traditional approaches to hazard management when applied to novel technologies.
The paper introduces a Decision Quality-informed approach to bridging this gap, demonstrating how integrating risk into decision processes—rather than treating it as a parallel compliance activity—can improve both safety and performance outcomes. The findings are applicable across major hazard industries adopting new technologies, where operational readiness and engineering discipline are critical to effective hazard management.
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