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Project Summary: Prime Performer:

The project objective was to characterize and determine the University of North Dakota Energy and
carbon dioxide (CO;) storage capacity and enhanced oil
recovery (EOR) potential of the Bakken Formation.
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Figure 1: An illustration depicting the variety of
ways in which COz interacts with a tight oil
reservoir and the technique that can be applied
e e Gk % to evaluate those interactions.
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Project Outcomes:

A combination of standard and advanced petrophysical characterization techniques were applied to
characterize samples of Bakken Formation shales and tight reservoir rock from multiple wells. Techniques
including advanced computer tomography (CT) imaging, scanning electron microscopy (SEM), whole-core
and micro x-ray CT imaging, field emission SEM, and focused ion beam SEM were used to provide insight
into nanoscale fracture properties, pore throat mineralogy and connectivity, and rock matrix characteristics,
mineralogy, and organic content. Laboratory experiments demonstrated that CO, can permeate the tight
matrix of Bakken shale and non-shale reservoir samples and mobilize oil from those samples. Geologic
models were created at scales ranging from the core plug to the reservoir, and dynamic simulations were
conducted. Simulation results suggest the use of CO; for EOR in the Bakken petroleum system may yield
1.8 billion to 16 billion barrels of incremental oil and have a CO; storage resource of between 169 million tons
and 1.5 billion tons.
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