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Abstract

Pressure-based Area of Review (AoR) methods for CO2 storage commonly rely on a single threshold pressure derived from hydrostatic
equilibrium (EPA Method 2). While conservative, this approach may not adequately represent open-boundary systems where pressure
dissipation and leakage behavior differ significantly. In this study, a 3D reservoir simulation model incorporating a representative leaky
wellbore was used to evaluate pressure propagation and potential brine migration into the lowermost USDW. Results indicate that even when
reservoir pressures exceed the Method 2 threshold, brine leakage remains negligible and does not lead to meaningful USDW impact under a
no—net degradation criterion. These findings suggest that hydrostatic threshold-based AoR delineation can overestimate risk and extent in open
systems. A physics-based, simulation-driven framework is proposed to better quantify leakage potential and support more realistic, site-specific
AoOR definitions.
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Introduction Results
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