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Injection of CO2 into the subsurface at industrial-scale can result in significant fluid 

pressure increases in the reservoir that if not properly controlled, can lead to potential 

environmental impacts such as fault activation, leakage through abandoned wells, or caprock 

fracturing. Brine extraction is one approach for managing formation pressure, effective stress, 

and plume movement in response to CO2 injection. The management of the extracted brine has a 

cost that is added to carbon capture and sequestration operations, and therefore minimizing the 

extraction volume of brine is of great importance. This work presents an integrated adaptive 

management approach involving monitoring, model calibration, and optimization of brine 

extraction for pressure control.  

Knowledge of the subsurface properties is always incomplete, and especially during the 

planning stages of CO2 projects, very little is known because of often quite limited site 

characterization data and related uncertainties. Thus, during the operation of the project, the 

subsurface system behavior needs to be monitored continuously, and the models and their 

predictions need to be frequently updated.  Based on the new data and the updated models, 

optimization calculations must be revised and the operating decisions for controlling and 

managing subsurface pressurization may need to be updated. The adaptive optimization 

framework is used to develop pressure management strategies at an actual injection site. In this 

study, we investigate the optimization performance as affected by initial site characterization data 

and dynamic model updates with new acquired data during the injection. More accurate initial 

reservoir characterization data reduce the risk of pressure buildup damage with better estimations 

of initial extraction rates, which results in better control of pressure during the overall injection 

time periods. Results also show that low frequencies of model calibration and optimization with 

the new data, especially at early injection periods, may lead to optimization problems, either that 

pressure buildup constraints are violated or excessively high extraction rates are proposed. These 

optimization problems can be eliminated if more frequent data collection and model calibration 

are conducted, especially at early injection time periods. Approaches such as adaptive pressure 

management may constitute an effective tool to manage pressure buildup under uncertain and 

unknown reservoir conditions by minimizing the brine extraction volumes while not exceeding 

critical pressure buildups of the reservoir. 
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