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DOE DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government, nor any agency thereof, nor any of
their employees makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the United
States Government or any agency thereof.

This report is available to the public from the National Technical Information Service, U.S.
Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161; phone orders
accepted at (703) 487-4650.

EERC DISCLAIMER

This research report was prepared by the Energy & Environmental Research Center
(EERC), an agency of the University of North Dakota, as an account of work sponsored by the
U.S. Department of Energy. Because of the research nature of the work performed, neither the
EERC nor any of its employees makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement or recommendation by the EERC.



PLAINS CO, REDUCTION (PCOR) PARTNERSHIP (PHASE I11) WILLISTON BASIN
TEST SITE GEOCHEMICAL WORK INITIATED — MILESTONE M6

PROJECT DESCRIPTION

Activities will be conducted in an oil field in the U.S. portion of the Williston Basin to
evaluate the potential for geological sequestration of CO; in an oil reservoir for the dual purposes
of CO, sequestration and enhanced oil recovery (EOR). Phase | studies indicated that the
Williston Basin oil fields may have over 500 million tons of CO, storage capacity associated
with potential EOR operations. It is likely that the target injection zone for the project will be
located at a depth of between 6000 and 12,000 ft.

BRIEF SUMMARY OF GEOCHEMICAL WORK PLAN

The goal of this activity is to develop laboratory- and field-based data sets and model the
interaction between the injected gas, the reservoir fluids, and the rocks to determine 1) the
potential amount of CO, that may be stored through mineral precipitation; 2) the effects of CO,-
related dissolution and/or mineral precipitation on permeability and injectivity; and 3) the effects
of dissolution and/or mineral precipitation on the geomechanical properties of the reservoir and
seal rocks. A mineralogical assessment of core samples will be performed to predict the amounts
and nature of mineral trapping of the injected gas. Mineral compositions will be obtained using
an electron microprobe. Powdered samples will be analyzed by scanning electron microscopy
techniques, x-ray diffraction and x-ray fluorescence. The compositional data will be used to
perform geochemical modeling to assess the long-term fate of acid gas in the subsurface.
Laboratory data and modeling results will be compared with data generated in the field over the
course of the demonstration.

MILESTONE

A series of laboratory experiments have been initiated to determine the effects of carbon
dioxide on reservoir and seal rocks from potential injection zones that are being considered to
host the Williston Basin demonstration site. It is anticipated that these experimental activities
will result in the generation of currently unavailable data regarding geochemical reaction rates. A
detailed evaluation of several geochemical modeling packages (including PHREEQC and
TOUGHREACT) has also been initiated. Ultimately, the laboratory data will be incorporated
into the geochemical modeling activities, the results of which will be compared to data collected
in the field not only from the Williston Basin site, but from other CO; storage projects in similar
geological settings.





