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Geologic Background MINES
MUDTOC

Starts during the Early Cretaceous during cen oy o) nenctame ity

the Spread of the Western Interior Seaway I

Deposition of the Dakota formation _

represents the transition from continental

to marine depositional environments. i || S aont

Muddy Sandstone (Lower Cretaceous) was
deposited regionally across the Rocky
Mountains including the eastern part of
the Powder River Basin

Sediments of a regressive shoreline were

reworked into beaches, offshore bars, and
Barrier bars during transgression events to
form the Muddy Sandstone (Sharef, 2021).
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Field Location MiNES
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EERC RK41316 REV.PSD

MT | ND

Bell Creek
3 Dil Field

e Located Powder River
Basin, southeastern
Montana, USA
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Bell Creek Field Areas MiNES
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e Split into 9 separate areas

e Areas where determined by:

1. Well penetrations with little or no reservoir
quality

8s]

2.  Wells with high water cut only a short
distance updip from wells with notable oil

production

3. Significant variability in pressure, volume,
and temperature properties of produced

hydrocarbons

© -
2

4. Considerable reservoir pressure differences,

short and/or long distance across the field

(Molnar, 1990)
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Structure Map
Muddy Sandstone
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Isopach Map

j Muddy Sandstone
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4D Seismic of Injection of CO,

 Map showing amplitude
change from baseline 3D
seismic to time lapsed 4D
seismic

* Injections into the thicker
parts of the Muddy
Sandstone show an increase
in Seismic amplitude from
increased saturations of CO,

O
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4-D Difference RMS Amplitude Map
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Gas Saturation
through Well Data
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* Showing CO, migration through two
injection wells (05-01, 04-03) to an
oil Producing well (04-04).

* Logs showing changes in giil ﬁ}‘{ i ” -

distribution with respect to fluids. =

05-01 0404 0403

 Start left most part of log and finish
right most part of log ,__:"’!

Hamling / Energy Procedia 00 (2017) 000—-000) 9
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Gas Recycled Injection from EOR MINES

e Gas impurities can affect the
oil recovery rate of oil
production in EOR

* Pure CO, has low (HCPVI)
Hydrocarbon pore volume
Injected

 The ideal amount is to have a
20% gas impurity to get
maximum oil recovery

amounts
(Jin, 2017)

MUDTOC
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Future Work MiNES
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Studying 4D seismic to see the migration pattern of injected
CO, into the Muddy Sandstone

Using the 3D seismic to find ideal trapping within the Muddy
sandstone within the field especially within phase 6

Analyzing cores to see the reservoir quality and seal quality of
the Muddy Sandstone and the seals above

Studying logs in order to see best potential wells for injection.
Comparing net sand thickness to oil production
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