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Objectives

* EBvaluate the feasibility of storage of 50 million tonnes of CO,
injected over 30 year

* Hstablish workflows and generate data to assist commercial

development of CCS
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Site Selection
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Data Acquisition & Analyses “*

« Regional geological data

 Dirilled stratigraphic test well
— Full diameter, sidewall cores
— Geological descriptions

« Geophysical logs
— Petrophysics
— Geomechanics

« WellTests

 Walkaway VSP

« 2D seismic
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Depositional Framework

i Lithology Composition ~ Environment  Phase

Core description and interpreted lithofacies

Fluvial system
Braided channel sand bar

Sh

Very coarse-grained, moderately-sorted sandstone with low angle
cross-stratification (less than 5°). Oriented subrounded mud intra-
clasts.

St

Medium to very coarse-grained, moderately to poorly-sorted
sandstone with unidirectional trough crossed stratification. Thin
normal grading is common. The angle of trough crossed stratifica-
tion varies between 15° and 25° on average. The stratification is
approximately oriented between N110° and N170°. Dispersed
subangular to subrounded granules and pebbles of quartz and
lithic fragments. Mud intraclats are common.

Sm

Massive to crudely stratified coarse-grained to very coarse-grained,
moderately- to poorly-sorted sandstone. Local dispersed suban-
gular to subrounded granules and pebbles of quartz, feldspar and
lithic fragments.
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paleoenvironmental interpretation for
sequence stratigraphic framework
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Conceptual Model s
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Reservolr Characterization

Role of Diagenesis
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Reservolr Characterization

CT imaging of matrix
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interval, feet
aire 5,098-5,103
5.0

Mt. Simon E MtSE 5,190-5,195
5.0

MtSA2 6,219-6,224
5.0

MtSA1 6,260-6,265
5.0

PC2 6,370-6,375
5.0

PC1 6,415-6,420
5.0

Well Testing

Testinterval depth
and thickness, feet
5,098-5,103
5
5,175-5,219
44
6,193-6,250
47
6,252-6,300
48
6,363-6,386
23
6,387-6,420
33

Average porosity
fromlog, %
13.4
20.2

23.8

MtSA2 derivative plot of the buildup tests’ Shut In
period following a 10-day flow period

GROUND LEVEL = 603 feet

TR McMillen No. 2
15GS/Podolsky Oil Company/Geostock Sandia
IN Permit # 65683/ API_ID # 120212565
Mount Auburn Field

Christian County, lllinois All depths reference RKB

KB = 15 above GL|

COMPLETION DETAIL

1. Surface Casing: 11-3/4", 42-ppf, H-40, ST&C
Set from Surface to 257 ft (7 Joints) in a 14-3/4" hole
Cement to surface with 174 sacks.

2. Intermediate Casing: 7-5/8", 26.4-ppf, J-55, LT&C.
Set from Surface to 4,340 ft (101 Joints) in a 9-7/8"
hole.

External casing packer from 3,971 to 3,988 ft
Stage tool set from 3,968 to 3,971 ft

Cement first stage with 65 sacks.

Cement second stage with 660 sacks.

Top of Cement at 140 ft

3. Production Casing: 4-1/2", 11.6-ppf, P-110, LT&C.
Set from surface to 6,477 ft (171 Joints) in a 6-3/4"
hole.

External casing packer from 3,767 to 3,789 it
Stage tool set from 3,765 to 3,767 L

Cement first stage with 400 sacks.

Cement second stage with 345 sacks

Top of Cement at 30 ft

a)5,098- 5,103 ft Eau Claire

b) 5,190 - 5,195 ft Mt Simon (E)
€)6.219-6,224 1t Mt Simon (A2)
d) 6,260 -6,265ft ML Simon (A2)
€)6.370 - 6,375 ft Precambrian
f)6.415-6.420ft Precambrian

5. PBTD: 6,434 1t (01/05/19 CBL)

6. Total Depth: 6,477 ft

Figure 3 - Testing Diagram

Drawing not to scale

,l:. gggé;rocx SANDIA

Drafted by: D. Gallagher Date: Nov 2020

++:f*$#
) . ::g 4 +++HMMH+M . #H*m ) +,
* The permeability-thickness product (k-h) from
+ the radial flow period is about 4,900 md-ft over
. the entire test interval.
K 10° ‘10'2 ‘10'l ‘100 ‘101
Delta-T (hr)
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) Dynamic Simulation 2%

Single well scenario: 50 million tonnes CO, injected over 30 years

CO,, saturation distribution (30 years injection)
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2D Seismic central lllino
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Regional Implications =

Lower Mt Simon Sandstone net thickness (10%
porosity cutoff)
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- Csi
Sim CCS Gateway o

SimCCS Gateway, is a decision-support tool for designing CCS infrastructure

5030 e s - ' o0 et & s e e I T T A T T L T wers e i i b o ki o Bt i ol Biif Yot 5 bcicd bl
]
j B )
I - 1
S ¥ — T ‘ ¥ ¥ d
- 5 2
re
B 81 | & ot &
% H . H s 2
. o v
B -l—‘ & 5
I [l s
1 | iod
; i
L}
2
. v
$ &1 ¢ 0 & 2
1)
8 i 8] ]
& & ]
54
3 ~ 8 e
&
g i— 2
& a
=
L 3
g 2 — — i 3 2
£ g - g - £

T T T T T
5030 w0 a3 a9 w0 5 5730 5 630 w6 v e B T T I S ] 90739 o 8930 5 " - w0 s 560 a5

0 25
Total Storage [ ] Count of Source Count of Sink Used  Count of Pipeline Total Unit Cost
i 0 125 25mi Used in Simulations  in Simulations Route Used in

0 75 150 km I <25 MtCO,/100 km? . 1-2 .1 Simulations 0 75 150 km I <5.00 $/tCO;
e T — T 25 - 50 MICO/100 ki’ W Sink Not Used in Simuiations © 3-5 ® 2 1.2 I — [ 5.00 - 10.00 $/tCO;
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*Each grid cell represents a 10 km by 10 km area. I > 100 MKCO/100 k® Q- - *Each grid cell represents a 10 km by 10 km area. I >50.00 $/tCO,

The method used in this study for creating these estimates is the Sequestration of CO, Tool (SCO,T)
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Accomplishments to Date

— Site Characterization

* Data Acquisition and Analysis for Feasibility Evaluation
— Dirilled stratigraphic test well
— Collected and analyzed core, geomechanical tests,
— In situ well tests

— 2D scismic

— Business Case Study

— Regional Infrastructure for Development - SImCCS

— NRAP toolkit was employed and used in Risk Assessment
— Stakeholder Analysis

— Modeling site and Simulation of injection

— Establishment of feasibility of storage of 50 Mt over 30 years

20



Lessons Learned

— Collect as much data from the well as possible while accessible
* TFracture gradients
* Core from confining strata

* Well tests — ensure there is enough time for investigation

— Following a site evaluation workflow to ensure iterative
improvements to geological interpretations and modeling is
important



Project Summary

— The Mt Simon Storage Complex of the Central Illinois Basin has
excellent geological characteristics for CO, storage.

— Single injection wells are feasible for storage of 50 million tonnes
CO, injected over 30 years

— Project has generated data that expands regional understanding
of reservoir and seal characteristics

— Geologically the region is highly suitable for commercial
development of CCS
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Appendix

— These slides will not be discussed during the presentation, but
are mandatory.

24



Benefit to the Program

The program goals being addressed are to improve understanding of
integrated storage project site selection and characterization and to determine
the feasibility of developing commercial scale geologic storage of CO,.

Project benefits statement.

— Identifying geological storage sites suitable for storage of over 50 million tonnes of CO2
is essential for developing commercial-scale CCS projects to address greenhouse gas
emissions from industrial sources. There are relatively few large carbon storage projects
in deep saline reservoirs, and this gap in development knowledge will be addressed by
the research in this project. Our work will address improving our storage capacity
estimates to attain an industry standard of ==30% or better for investment decisions. The
data from this study will be used within the NRAP Toolkits to move toward validating
technologies to ensure storage permanence and to improve reservoir storage efficiency.
The knowledge gained will contribute to best practice manuals about CCS technology
and issues that will be of broad use to other sites and future commercialization efforts.
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Project Overview
Goals and Objectives

Objectives of this project (DE-FE0029381) are to establish the
feasibility of developing a commercial-scale geological storage
complex in east-central Illinois that could store 50 million tonnes
or more of industrially sourced carbon dioxide (CO2).

— Drill a stratigraphic test well for site characterization

— Conduct 2D seismic surveys for site and regional
characterization

The well and seismic data were collected and contributed to
overall site characterization. The project workflow has
established the feasibility for storage of 50 million tonnes or
more of CO.,.
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Organization Chart

PRIME CONTRACTOE.

llinets State Geological Survey (ISGS)
PI: Staven Whittaker

Responsibilities of [SGS:

ADVISORY BOARD

»  Project management = Infrastmcture development +  ADM

»  Stakeholder engagement *  Risk assessment «  Decatur Park District
*  CCS business development *  Storage complex modeling +  Podolsky 0il

*  Permitting = Storage complex planning . CWLP

Sub-surfac

& characterization

+  Other Stakeholders

!

|

|

SUBAWARDEE
Indiana Geological and Water Survey (IGWS)
Kevin Ellett
Responsibilities of IGWS:
*  Storage capacity
*  Policy & CCS regulations
(Subtasks 1.4,2.1,5.1,61,64,635,82,9.1)

SUBAWARDEE
Pacific Northwest Mational Lab (FNNL)
Christopher Brown
Fesponsibilities of PNNL:
*  NEAP assessment
*  Regulatory support
(Subtasks 2.1, 5.1, 9.1, 11.1)

SUBAWARDEE
Richlznd Community College (RCC)
David Larrick

Responsibilities of RCC:
*  Education and outreach
= Stakeholder engagement
»  Commercializati
{Subtasks 2.

41,51, 113

SUBAWARDEE
Brigham Young University (BYU
John McBride
Responsibilities of BYT
= Seismic and geelogic interpretation
(Subtazks 6.1, 6.3, 6.3)

=

Trimeric Corporation
Ray McKaskle
Fesponsibilities of Trimeric:
*  CO. source and transportation evaluation
(Subtaske 1.4,2.1, 4.1, 10.1, 102,103, 11.1,
1.2

SUBAWARDEE
Projeo Corporation
Nick Malkewicz
Responsibilities of Projeo:
*  Storage complex modeling
*  Subsurface characterization
+  Well site operation
22,23,6.2,63,64,7

!

SUBAWARDEE COLL CONSULTANT
Geostock Sandia, LLC University Myoming (UW) Industrial Economice, Inc_ (TEc)
Bill Armstrong Steven Carpenter Chizra Trabuechi
Responsibilities of Geostock Sandia: Responsibilities of UW: Responsibilities of [Ec:

*  Stratigraphic test well engineering and
management

(Subtasks 2.1,7.1,7.2, 73, 11.1)

+  Stakeholder engagement
(Subtasks 1.3,14,1.5,2.1,3.1,3.2)

*  Financial guidance
(Subtasks 14,2.1,22,23,41,51,11.7)
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Gantt Chart

Table 3: Gantt Chart 2017 2018 2019 2020 2021
Q2 Q3 04 01 2 @ O O 02 Q3 04 @1 @2 Q3 ™ Q 02 03 o
Revised PMP_CarbanSAFE lllincis Macon County as of 12.04.18_amendment

Task

= 1.0 PROJECT MANAGEMENT AND PLANNING

1.1 Manage all project activities, objectives, and milestones

|
A o e g b [

1.2 Project Management Plan

B. Revissd Project Pian L LT[ e T 7 [ [ 1

1.3 Project Evaluation and Assessment

1.4 Knawledge Sharing and Best Praclice Manuals

1.5 Communications

C. Finalizad Communication Plan | |. | | | ‘ | | | | | |

1.6 Data Management

;
2.0 RISK ASSESSMENT F ;
2.1 Risk Assessment i

D. Risk Assessment Summary | | ‘ | | | | | | b

2.2 Develop Risx Mili Slralgey

2.3 Idenlify Risk Pathways lor Storage Complex Development

|
I

3.0 STAKEHOLDER ENGAGEMENT AND OUTREACH i T T
3.1 Conduct Stakeholder Analysis |

T

3.2 Develop Stakehalder Engagement and Cutreach Plan

3.3 Develop Outraach Matesials

3.4 Conduct Stakehokder Engagement and Public Outreach

= 4 BUSINESS AND ECONOMIC DEVELOPMENT ASSESSMENT P

vl

4.1 Business and Financial Case Study

E. Complete inancial Case Study

= 5PERMITTING AND COMPLIANCE [

-

5.1 Policy, Regulatory, Legal, and Permilling Case Sludy

5.2 Obtain v parmits for i activities

F. Obtain Stratigraphic Well Drilling Permit | | | ‘ #
5.3 Develop UIC Permitting Plan !

6.0 SUBSURFACE CHARACTERIZATION T

6.1 Collect, Assemble, Evaluate Exising Subsurface Dala

8.2 Conduct Pre-drlling Site Assessment

G. Pre-Drilling Ske Complata *

5.3 Assess Data Collecled from Stratigraphic Well

6.4 Integrate Well data with Conceptual Geclogic Models

H. Daliver Intagrated Data for Modeling ‘ | | | | | +

8.5 Evaluate Geologic Data Sources and Idenfify Data Gaps




Gantt Chart

Table 3: Gantt Chart 218 2018 2020

Q4 @1 Q2 Q3 4 Q1 Q2 Q3 4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 o

6.6 Acguire 2-D Seismic
|. Complete 2-D Saismic Survey | L ]
=/ 7 WELL DRILLING AND TESTING ?
7.1 Desgin Well Drilling Program
7.2 Conduct Drill on Paper Exerclse .
J. Complete Drill on Paper Exerciss | e
7.3 Drill and Censtruet Stratigraphic Test Wal '
K. Complete Testing in Stratigraphic Tast Wall [ | [ | *
7.4 Testing and Data Collaction [
- 1
|=I 8 STORAGE GOMPLEX MODELING e s e
£.1 Davelopment of Static Modsl
8.2 Developmeant of Dynamic Reservoir Model : :
6.3 Gallorate and Test Modal Outputs | |
—

[=] 9 NATIONAL RISK ASSESSMENT PARTNERSHIP (NRAP) SCREENING
2.1 Conduct NRAP Toolkit Assessmant
L. Conduct NRAP Tool Assessment Evaluation *
=/ 10 INFRASTRUCTURE DEVELOPMENT FeeTeT T e T e
10.1 CO2 Source Assessmant

10.2 Transportation and Infrastructure Assessment

10.3 Develop Regicnal Roadmap for Source Network and Storage Development

M. Regional Roadmap for Sounce Network *
[= 11 STORAGE COMPLEX DEVELOPMENT PLANNING S S I S S S S R R ]

11.1 Develop Detalled Site Characterzation Plan

N. Dotailed Sile Characierization Plan L L] +

1.2 Integrated Regional Overview for Commercialization
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