k3 Geomechanical characterization of the Arbuckle-Basement system, Payne Co, OK
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Objectives

. To characterize subsurface properties of the
Arbuckle-Basement system and overlying for-
mations in north-central Oklahoma in an inte-
grated manner using state-of-the-art geoscien-
tific and engineering data and technologies

. To create 3-D numerical models of the subsur-
face geology that depict the spatial distribution
of rock types and petrophysical properties.

. To perform fluid-flow and stress simulations to
understand subsurface dynamics that would

shed light on the triggers and controls of in-

duced seismicity.

Data available

Post stack seismic volume (cropped above t

Arbuckle formation) converted to depth wit

earthquake event locations.

Seismic horizons and velocity models for the
cropped out portion of the seismic.

29 wells with well logs digitized from raster im-
ages. Well tops provided by the OGS.

Seismic interpretation

In order to perform a proper seismic interpreta-
tion, a Structure-Oriented-Filter and phase shift
were applied to the seismic volume, as dis-
played by Figure 2.

A suite of different seismic attributes were com-
puted to characterize the coupled system on a
regional level (Figure 3).
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As observed in Figure 3, most structures on the
interface of the Arbuckle formation and the
acoustic basement are poorly illuminated by co-

herence-based attributes. The strike-slip nature
of most faults in the basement exhibit little to
no vertical displacement . We hypothesize that
some of these strike slip faults and pop-up
structures were generated by pre-Ordovician
uplift of the basement. We created a fault map
for the survey using a multi-attribute display, as
can be seen on Figure 4.
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Geologic model

To build the stratigraphic network for the geo-
logic model, we first digitized a suite of well logs
for 29 wells, interpreting formation tops.
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With the stratigraphic network from Figure 6 we
created a bulk density and porosity model for
the whole section covering the seismic and
above. Porosity in basement is set to zero.
Faults from seismic were input into the model
and used to interpret areas of higher fracture
density. Porosity values up to 6% are directly
proximal to fault surfaces.
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Engineering Data Analytics

Performing a flow regime identification, we
were able to estimate ambient reservoir pres-
sure. Then we looked for signatures of fractures
or plugging using Hall integrals. By plotting peak
injection rates, among others, we intend to cor-
relate with seismicity in Oklahoma.

Future work

. Generate a Geomechanical stress model based
on estimates of Young’s modulus and Poison’s
ratio within and below the Arbuckle.

. Numerically model waste water flow within
and below the reservoir to predict areas of

effective strain.

For questions or suggestions:

gmachado@ou.edu




