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Motivation

Drinking water resources are vulnerable to human activities and to natural phenomena. The spatial distribution of hazards across the entire catchment and
uncertainties in describing hazard failure, toxicity, mass release (=source), transport from hazards (=pathway) to the well (=receptor) lead to differences and

uncertainties in the level of severity impacting the produced water. (9 [10] evaluation
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Qualitative Risk Assessment (Fig. 2,3) Limitations: source, via pathway to receptor the level of severity.
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STORM Framework

STORM Is a probabilistic and structured physical-based risk assessment approach to quantify risk and

support stakeholders in taking risk-informed, implementable, transparent and evidence-based decisions. Fig. 3: Conceptual illustration of parameter combination in qualitative and
semi-quantitative risk assessment, adopting a fault-tree flow diagram.
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Fig. 5 & 6: Conceptual illustration of mass-discharge aggregation in failure frequency over time and in space with variations in temporal of levels indicate the spirit of worst-case scenarios and complete
arrival and severity at the well due to retardation, degradation and mass being released (left). Mass-discharge-based and concurrency resp. consecutive assumptions. Second, min-max
modularized risk model, following the source-pathway-receptor concept (right). considers only hazardous events, assuming perfect concurrency.

COnCIUSIOn What stands STORM for?

Prioritization of decision are related to human health,

« Qualitative and semi-quantitative methods cannot rank hazards on full scale, e.g., within one risk category. environment, technical and operational challenges.
STORM = Stakeholder-Objective Risk Measures

* For aggregation a common unit, e.g. a derivative of STORM, Is necessatry. " :

« Cumulative risk is only meaningful, when mass-discharge levels are accumulated at the receptor.

acute effects

« Summation = perfect simultaneous impacts at receptor of two or more events independent of failure time.
* “No-risk” hazards may significantly add to the cumulative and true risk.

chronic, business effects

* Non-conditioned risk sums may lead to risk overestimation, e.g. neglecting mass given toxicity.
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