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Accurate prediction of the consequences and effects of accidental releases of hazardous substances is essential for
defining safety distances and emergency planning zones. A variety of software tools formally recognized by regulatory
frameworks are available for use in safety studies. However, these tools often rely on different theoretical formulations
and simplifying assumptions, which may lead to discrepancies in the predicted hazard footprints for identical release
scenarios.

This study aims to assess the discrepancy in dispersion predictions of ammonia, a toxic gas, when modelled using two
widely employed commercial software tools, PHAST and EFFECTS.

Representative release scenarios of pressurized liquefied ammonia under varying meteorological conditions were
simulated using both software tools. The comparison focused on the predicted ERPG concentration level footprints,
applying a set of similarity and distance metrics (i.e., Jaccard and Dice indices, Hausdorff, Fréchet, and Chamfer distances).

The analysis revealed that the software tools produced differing predictions for the maximum downwind distance, overall
extent, and shape of the concentration contours, with overlap between ERPG areas ranging from approximately 80% for
ERPG-1 contours down to 40% for ERPG-3 contours, highlighting substantial differences depending on release scenarios,
weather conditions, and concentration thresholds. The magnitude of these discrepancies can directly affect the
delineation of emergency planning zones and, consequently, safety-related decision-making.

The findings highlight the importance of raising awareness among practitioners and regulators regarding the variability
introduced by the choice of modelling tools and their underlying theoretical formulations. Quantitatively characterizing
these differences can contribute to develop transparency and consistency in safety studies, support the definition of
appropriate safety buffers, and promote the harmonization of modelling practices in risk assessment.
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