STATE OF NORTH DAKOTA PROBABLE (P2) OIL RESERVES PROJECT

By M. Bohrer, L. Helms, B. Hicks, D. Hvinden, B. Juenker, and D. McCusker

In September 2006 the Oil and Gas Division (OGD) of
the Department of Mineral Resources (DMR) published the
second part of the North Dakota Oil Reserves Project. The
project began in August of 2005.

Probable (P2) oil reserves are defined as technically and
economically recoverable oil volumes with a probability of
recovery greater than fifty percent (50%). Typically P2
reserves require significant capital investment for re-
completions, stimulations, drilling, or enhanced oil recovery
(EOR) operations such as water-flood improvements, carbon
dioxide (CO,) flooding, or other tertiary recovery methods.

The total P2 reserves estimated within North Dakota
are over 660 million barrels. These reserve estimates are
useful for economic forecasting, infrastructure planning, as
well as estimating North Dakota’s possible (P6) reserves.

The process of estimating P2 reserves began as each
pool was evaluated for Estimated Ultimate Recovery (EUR)
and P| reserves. If a pool has a known analog pool that has
benefited from infill drilling, horizontal drilling, and/or EOR
processes were cataloged for evaluation in this phase of the
study.

P2 reserve potential from re-completions, stimulations,
in-fill drilling, or water-flood improvement was estimated by
grouping the pools by county and pool for statistical
comparison of recovery factors. Field-pool combinations
with recovery factors below the mean value were checked
for re-completion, stimulation, in-fill drilling, or water-flood
improvement potential. When potential was confirmed, the
difference between mean recovery factor for that pool type in
that county and the recovery factor of the specific pool was

multiplied by the original oil in place (OOIP) to estimate
probable reserves.

P2 reserve potential for EOR was limited to pools with
these characteristics:

Madison pools with five or more active wells, water
saturation less than 45%, and primary EUR of more than
one million barrels.
Devonian pools with three or more active wells, water
saturation less than 45%, and primary EUR of more than
one million barrels.
Red River pools with two or more active wells, water
saturation less than 50%, and primary EUR of more than
one million barrels.

In order to compare recovery factors the OOIP had to
be calculated and divided into the estimated ultimate primary
oil recovery. Reservoir parameters required to calculate OOIP
were taken from temporary and proper spacing exhibits,
entered into spreadsheets, compared statistically, and
evaluated based on experience by the authors of this paper.

Missing and/or unreasonable parameters were revised
or estimated utilizing correlations, reservoir studies on file at
the OGD, fractional flow curves, and well log analysis. The
area parameter for each pool was estimated by multiplying
the primary spacing set for the pool times the maximum
number of producing wells during the pools producing history.

CO, —EOR reserves were taken from previous estimates
published by the Energy & Environmental Research Center
(EERC) as a part of the Plains Carbon Dioxide Reduction
Partnership (PCORP) Phase | project. The unitized pools

in the PCORP list were evaluated based on
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