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Abstract 

 

The Salina Cristal field, located in the onshore Potiguar Basin, Brazil, presents a unique challenge for polymer flooding due to the interplay 

between structural compartmentalization and an active regional aquifer. The field is characterized by a SE-NW elongated stratigraphic and 

structural trap on the flank of a basement paleo-high. The Açu Formation (Lower Cretaceous), the primary reservoir, consists of fluvial to 

estuarine sandstones with excellent petrophysical properties (25% porosity, 1 Darcy permeability) and high oil viscosity (150–350 cp). While 

the active aquifer has historically supported reservoir pressure, this natural water drive has resulted in a high water cut (>95%) and left large 

volumes of bypassed oil due to poor mobility ratios. These factors make the field a candidate for polymer injection as a direct secondary 

recovery method, bypassing conventional water flooding. The proposed polymer injection strategy aims to improve sweep efficiency and 

directly address challenges posed by the high viscosity of the oil. However, the feasibility of the project hinges on resolving uncertainties 

related to aquifer behavior and potential fault-related compartmentalization. If the reservoir were heavily compartmentalized, aquifer influence 

would have been uneven across the field. Conversely, extensive connectivity raises concerns about water influx potentially compromising the 

polymer flood. This contradictory interplay necessitates robust geological modeling to identify sweet spots for injection. A multidisciplinary 

approach was implemented to reduce these uncertainties. Regional 2D seismic data served as the foundation for multiple structural scenarios, 

constrained by well log observations and production history. Key surfaces and fault zones were mapped to delineate flow units, assess sealing 

potential, and predict aquifer influx directions. Dynamic simulations validated the geological models by testing various fault configurations and 

aquifer strengths to determine their impact on fluid flow and reservoir connectivity. Preliminary results demonstrate that integrating 

stratigraphic and structural modeling with dynamic simulations is critical for de-risking secondary polymer flooding. By targeting zones with 

high bypassed oil potential and understanding the interplay between faulting and aquifer behavior, this approach is expected to increase the 

recovery factor by 8–10% and reduce water cut to approximately 85%. These improvements significantly enhance operational efficiency and 

reservoir performance. This study highlights the value of scenario-based geological modeling in mature fields, particularly for implementing 

unconventional secondary recovery strategies. Success in the Salina Cristal field will establish a framework for similar reservoirs in the 

Potiguar Basin, promoting efficient onshore oil production and revitalizing interest in mature assets.   


