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CUSP focused study

Kansas: Arbuckle Deep

Domain:

107 x 105 x 133 (4.5 million unknowns)

* Depth range =3152 to 4136 ft bgs

* Areal extent = 36,720 ft x 36,703 ft
Scenarios:

* Class 1 (0 ppm) + 0.34 psi/ft

* Class 1 (0 ppm) + 0.34 psi/ft + closed domain

e Class 1(220k ppm) + 0.4 psi/ft

* Class 1 (0 ppm) + Class 6 (center) + 0.34 psi/ft

* Class 1 (0 ppm) + Class 6 (offset) + 0.34 psi/ft

* Class 1 (0 ppm) + Class 6 (mid) + 0.34 psi/ft

* Class 1(220k ppm) + Class 6 (center) + 0.4 psi/ft
* Class 1(220k ppm) + Class 6 (offset) + 0.4 psi/ft
* Class 1(220k ppm) + Class 6 (mid) + 0.4 psi/ft

* Class 1(220k ppm) + Class 6 (center) + 0.4 psi/ft + 100 yr
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model
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Arbuckle Reference Case Simulation

Year 5
Map View

CO2 injector placed in center of model
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View from North
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model

Year 15 Year 15 Year 15
Map View View from NE Oblique View from NW
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model
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Map View View from NE Oblique View from NW

%
=

TS

V4
X-Direction Intrinsic Permeability, md X-Direction Intrinsic Permeability, md X-Direction Intrinsic Permeability, md 4
som s 16000 16000
2308.32 7 6077.26 6077.26
876.767 _ 2308.32 2308.32
830021 _ N 690000 876.767 E N 876.767 E
48.045 1 333.021 333.021
é&ggﬁg ] 126.491 126.491
263276 ] 48.045 48.045 N
! = 685000 18.2489 18.2489
_ 6.93145 6.93145
1 2.63276 2.63276,
1 1
680000
675000
-
g G
i &
670000
665000
660000
] Arbuckle Deep Scenariol
655000 Time =25 yr
e e b ! O\;:éﬁké?u?ne:%gg%?gci;%1=22ooppm
202E+06 2.025E+06 203E+06 2.035E+06 2.04E+06 2.045E+06 2.05E+06  2.055E+06 sCO, Plume |so-surface = 0.01 Gas Saturation
Arbuckle Deep Scenario1 Time =25 yr
Time =25 yr Northing, ft




Arbuckle Reference Case Simulation

CO2 injector placed in center of model
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model
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Arbuckle Reference Case Simulation

CO2 injector placed in center of model

Year 50 Scenario 1, Year 50 Year 50
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CCS subsurface “Play” Elements

\ Completed

% In-progress

Future

Products from 3 months of work
* Faulted framework model Mechanical Earth
* 2000*2000 ft cell size, 149 layers in Arbuckle Geophysics/Geomechanics ; Model/Seismic/Earthquake
* Regional CCS potential map and considerations

Data used
* Well tops: ~“6000 Precambrian Basement & ~70,000 Arbuckle
* Well logs: ~220 wells (~3-4 per county)

Other data available
2D/3D seismic, Earthquake, Gravity, cores/cuttings, DST & production
data,

Regional/Basin Scale Subsurface CCS Screening Workflow









CCS “Play” Elements - Seal COA (leakage)
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CCS “Play” Elements — Working Output

%

TS

NOTE: Challenged play elements don’t precludea - e s
successful CCS project/prospect :

CUSP — Focused Study




What’s new in the Sunflower State?

Dip Magnitude (Top Arbuckle) - degrees

Mean NPHI
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KGS Team and Structure...significant change in the last year+

Other Energy activity at the KGS
* DOE Core-Critical Minerals...we drilled a well!!
* Natural H, exploration (+/- He)
* Midcontinent Rift geochemistry
* Dusting off the Wellington CCS Study with Berexco
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