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KGS has been active in CUSP

* Our CCUS History

* Our People

* ONEOK Focused Project
* Qutreach

* Data Organization

e Salt, Basalt
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Fluid Disposal History in Kansas

* 49 Class | and 2381 Class
Il Arbuckle wells across
Kansas
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* Volumes increase in 2005,
peakin 2013-2014 to
>750 million barrels, and
drop to 500 million barrel
in 2015
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Energy Transition Has Key Technologies

CCUS

* Gets CO, out of the
atmosphere

* Prolongs investments in
current infrastructure

1 Oil/gas is extracted from ¥ 2

reservoirs and used

5
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The COz is pumped over 5

© 800 metres deep underground

below the cap rock

€ CAP ROCK >

CO2 is then safelyand
permanently stored
inside porous rock

CCStechnology
captures harmful
CO2 emissions
before they enter

the atmosphere

Energy Storage

* Manages variable
production of power from
renewables and fossil
generators

* Network benefits

Environmental
Disposal of Brine
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e Can be burned with e Required for high tech
natural gas manufacturing (e.g., solar
panels, wind turbines,
* Transport fuel electronics, screens)
* Industrial uses e Complex to refine

Nanural gas




Our KGS-CUSP Team

Ibukun Sahar Diana Jenn Carrie
Bode-Omoleye Mohammadi Ortega-Ariza Raney Ridley
PhD

Petrophysics Geochemistry Stratigraphy Outreach Regulatory



A CUSP Focused Project

Midcon CCS Hub

Franek Hasiuk, Pl + Project Partners
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Scenario: Process all capturable emissions. Scenario: Process all profitable emissions.

Scenario: Spatially targeted storage.

Scenario: Phased infrastructure deployment.



Outreach activities

* Participation in Outreach
Working Group

* Coordinated outreach filming
* NMT, KGS, This Meeting

* Presentations at Kansas
Independent Oil & Gas
Association, Energy Council




Sources

Longitude Latitude
Site Name X (dec deg) Y (dec deg) Source Type
Example - ADM #1 -91.665623 41.97788 Ethanol Plant
Jeffrey Energy Center -96.115 39.283

Coal EGU Si n ks

‘La Cygne Energy Center -94.639
Lawrence Energy Center -95.269
Holcomb Station -100.973 Sink Sub-Category (Saline,
[ Longitude Latitude Sink Type Stacked Saline, EOR, tight
| Nearman Creek -94.696 [T X(decdeg) Y (decdeg) (Conventional/Unconventional)  gas, basalf, geothermal, elc)
Hull‘ffrontier El Dorado Refining LWLC -06.874 Rupp -101.51400  38.26500 Conventional ~ Stacked Storage: EOR + saline
' R . . Hartland-Patterson -101.45100 38.12100 Conventional ~ Stacked Storage: EOR + saline
Coffeyville Resources Nitrogen Fertilizer -95.605  Lin -101.28100  37.84900 Conventional ~ Stacked Storage: EOR + saline
' CHS McPherson REﬁ nery Inc -97.674 Pleasant Prairie -101.08300 37.80000 Conventional ~ Stacked Storage: EOR + saline
| Davis Ranch & John Creek -96.30600 38.88500 Conventional b EOR only
'Ash Grove Cement Co-Chanute Plant -95.46  EORN-Eubank -101.05200  37.62100 Conventional - EOR only
1 = . ket EOR Shuck -100.99200 37.21200 Conventional - EOR only
! Cnffeywlle Resources RE'ﬁI"III"Ig & Ma Iﬂg LLC 95.606 EOR Cutter -101.03700  37.40300 Conventional v EOR only
Witt -100.29700 38.30700 Conventional ~ Stacked Storage: EOR + saline
Cunningham -98.41000 37.69400 Conventional v EOR only
Dexter -96.71500 37.18800 Conventional = EOR only
Box -96.67300 37.41500 Conventional v EOR only
EOR Hall-Gurney -98.66600 38.80000 Conventional > EOR only
Wellington -97.43200 37.32200 Conventional v EOR only

Oakley -100.86100 39.10700 Conventional > EOR only
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Play Prospect Discovery Field

Regional Reservoir Field Evaluation,
Mapping, Play Assessment, Prospect Simulation, Production
Petroleum Prospectivity Evaluation Economic Strategy,

Systems Evaluation Unitization
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Midcontinent Rift is an uncontested play
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MGS/IGS Map

e Basalt at 3000 ft under Kansas
* Log Porosity is >20% in Igneous Rocks
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* Log Porosity up to 7% in Sed Rocks
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KGS has been active in CUSP

* Our CCUS History

* Our People

* ONEOK Focused Project
* Qutreach

* Data Organization

e Salt, Basalt



New KGS Core Scanner!

Photography
Color

Magnetics

P- and S-wave
Gamma ray
Density/Porosity
Chemistry
Mineralogy

- S E—
e ——— S—
= —
—

ELECTRICAL
PROPERTIES
Mon-contact electrical

resistivity for saturated
sediments.

-
RGB AND MUNSELL
COLOUR SCANNING
Konica Minolta or ASD
spectrometers are used to
quantitatively determine
colour variation downcore
and comelate facies
between core / well
locations.
|
- \ SPECTRAL CORE GAMMA
STABLE AND Total and ral natural ma
REPEATABLE activity usaﬁumple Leaﬂg:nri';IUeﬂ
GEOMETRY 3"x3" detectors and tunnel fo
B ) ) improve measurement accuracy.
Precision engineered rails,
and moulded core trays \\
for exposed core, control
measurement geometry \
improving data acquisition b ¥
consistency and quality.
L

™\
ULTRA HIGH DEFINITION CORE IMAGES

Geoscan V 5,000 pixel linescan camera with
automatic aperture and focus, and dedicated
visible and UV light box for consistent lighting.

-
MAGNETIC

SUSCEPTIBILITY

LOGGING

Loop or point sensors
for whole or split/
slabbed core logging
of magnetic properties.

4.

SPECTRAL DENSITY AND
POROSITY DETERMINATION

Small Cs-137 gamma source for
precise measurement (2.5 mm i
5 mm) of gamma attenuation.

CHEMOSTRATIGRAPHY

Integration of the highly capable
Olympus Delta Handheld XRF
for chemical analysis.

DOWNCORE
MINERALOGICAL
ASSESSMENT

ASD near-infrared
spectrometer to identify
spectiral absorption
features within the
VNIR and SWIR
spectrum.

~\

HEAVY DUTY
CORE PUSHER

Designed for
delicately moving
fragile cores, whilst
powerful enough o

~

J push the heaviest
/ of drill core.
o
*\
il
‘\ DEDICATED
i ELECTRONICS
ACOUSTIC WITH SIMPLE
VELOCITY USER INTERFACE
LOGGING
Over 20 years
P-wave velocity of core scanning
determination experience for reliable
using piston, or automation and logging
oil-filled rolling performance.
transducers. \




KGS has been active in CUSP

* Our People

* ONEOK Focused Project
* Qutreach

* Data Organization
 Salt, Basalt

* New Instrumentation
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The Exploration Pyramid
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< Inventory and ranking of full prospectivity
(segments, leads and prospects) and integration
within the global worldwide E&P company protfolio
- Decision on way forward.

Prospects
inventory \

-2
A
3
RS
-
Economics or"
Detailed structures evaluation focused on key ?’,
Petroleum system elements - Assessment of risk

& volumes, until final economical valuation.

pg DHIiI‘dEH

Probabilistic ~ Uncertainties
& Correlations
Volumes

Imagi nomi
Segments maging IECEI omics
Geomodeling Analogues

Seismic Attributes gja Reservoir
Detailed mapping & fluid properties

. Play YTF - g ) . - .
Post-well reviews "% MEES Basinmodeling \ =  Play-scale inventory, including Petroleum Systems
i & masterin i i i : - -
Petrophysics Analogues  GDE, CRS E elements identification and quantification - Evaluation

-__of Play chance and associated volumes expectations.

Petroleum Systems Elements & HC maps Sequence
®

& Controlling factors Leads inventory  StTAtIBraphy

Fl concepts Play cartoons
avPoulSimD?m'ibution &h:nalugues Well results Paleogeography \

ﬁ% and geophysical context - Definition of the general
% basin framework.

2
LN
(o)
2
-
. Identification of the global regional geological %ﬂ_
®
-
2
2
%
)

<\
a-:, Assessment of the global international and regional
%.. global environment context - Definition of the E&P
%, company strategy and ways & means to accomplish it.
(=]
2

Nosjean et al., 2021



DIGITUS: Digital Twin for US Strata

* Speed process from basin- to
prospect analysis

* Support rigorous, probabilistic
resource assessment to support
investment decisions

* Support well permitting process
to reduce time-to-permit

* Preserve fundamental role of
Surveys in jurisdictional expertise
and data stewardship

* Leverage Enverus services and
unique stratigraphic
Interpretations
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