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Introduction

CCS in the Gulf Coast A ENERGYawEARTH

* CCS can play a vital role in reducing carbon
emissions
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: * US Gulf Coast is an attractive region to develop
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Ko P> Sy * Cost lies in capturing emissions
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Sy, Prreepon [ * Uncertainty lies within subsurface reservoirs

* How should CCS developers identify high-quality

| sequestration prospects?
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(Meckel et al 2021)
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Introduction
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I. Evaluating
> Previous Prospect Inventories Texas | Louisiana
> Creating a New Inventory

HOUS(.OD

II. Risking
> Geologic Risk

> Above Ground Risk

I1l. Ranking
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Prospect Evaluation

Carbon Storage Prospect Inventory

A'\ ENERGYanoEARTH
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What is a CCS Prospect?

No Fault Seal

Allowing Fault Seal

*Individual subsurface sequestration opportunities

* Allowing fault seal expands...
o Volume of carbon that can be sequestered per prospect

o Number of prospects to choose between

First Edition TexLa CCS Prospect Inventory

"""" Mid Miocene N
7

Structure
High-

10 Miles Low_l

(DeAngelo Unpublished, DeAngelo 2019)
* Used map-based fetch & closure analysis to identify traps

*Excludes the potential for fault seal

*Doesn’t reflect our knowledge of GOM stratigraphy
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2nd Edition TexLa Prospect Inventory An ENEDGTaoEARTH

Incorporate real Miocene geologic data...
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Prospect Evaluation

2nd Edition TexLa Prospect Inventory A ENERGYaoEARTH
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Incorporate real Miocene geologic data...
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2nd Edition TexLa Prospect Inventory An ENERGTaoEARTH

Incorporate real Miocene geologic data...

N ... creating a Multi-Reservoir Prospect Inventory
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Quantifying Prospect Risk A ENERGY o EARTH

8,000 ft

= Subsurface Risk

*  How much?
*  How fast?
*  How secure?
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Subsurface Risk

Quantifying Prospect Risk
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= Subsurface Risk

* How much? Capacity
* How fast? Injectivity
* How secure? Confining Zone
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Subsurface Risk

Quantifying Prospect Risk A ENERG YawEARTH
} Above-Ground Risk
* Financial
* Political

*  Permitting

= Subsurface Risk

* How much? Capacity
* How fast? Injectivity
* How secure? Confining Zone
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Capacity Risk A RESOURCES®

How much CO, can a prospect store?

Dynamic Estimate Uncertainty

EASiTool Simulator

* Closed form analytical solution for capacity - Reported
0.08 . Probability Capacity
- Considers pressure, reservoir properties, fluid properties 0.07 (Reported Capacity
> 006 san Overestimate)
* Gives sensitivity analysis & multi-well capacity results S 0.05
S 0.
S 0.04
* 0.03
: 0.02 Minimum Maximum
Porosity } 0.01 Capacity Capacity
Frac Pressuret [ 0
Rock Comp. |
Thickness | 45 55 65 75 85
RO | . | | . Single Well Dynamic Capacity (Mtons)
08 0.9 1 1.1 12 13

Capacity
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Injectivity Risk A RESOURCES -1

At what rate can the reservoir store CO,?

-~ EEEEE
Reservoir Thickness
v
Reservoir Permeability -

Reservoir Pressure

Vertical: Net to Gross Ratio (NTG)

Reservoir Continuity Lateral: Fault Compartmentalization
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Financial Risk A RESOURGES

Prospect Differentiation
Prospect Value ($ / ton)

* Evaluate relative costs of sequestration between

prospects Cost of Carbon Capture from a High-Concentration Stream ($25/ton)

* ldentify prospects to that are most likely to
$10.31 51127 ¢996 ¢980 $11.22
$6.67 ¢507 /70 $5.37

support upstream capture costs
1 I 1 i I B = B n

$(18.38)

Discounted Cash Flow Model Inputs

NPV (S / tonne)

* Values sequestration portion of the projects

* Capacity & Injectivity estimates from
EASiTool modelling
$(42.57)

* Technical expenses from published sources
1 2 3 4 5 6 7 8 9 10 11

* Revenues based on current and potential Prospect Number

future 45Q tax credit policies
Q P * Values using $50/ton 45Q Credit Value
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Ranking with CRS Maps An ENER Y e AR TH
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Composite Risk Segment (CRS) Mapping

* Adapted from a hydrocarbon industry ranking tool
* Flexible to incorporate any risk elements possible
* Intuitive, spatial display of risk

* Provides broad prospect differentiation

Overlaying Risk Colours

Capacity Injectivity Confinement Subsurface Risk

Risk Level

- Low Average High -
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Ranking with EMV A RESOURCES® .

Estimated Monetary Value (SMM) Varying Chance of Success’s Impact on Ranking

*Quantitative, risk-weighted measure of value

* Dependent on “Chance of Success” a0 I $34 | I
composite value of all geologic risk scores J
$20
* Allows for finer-scale prospect . l l l I I [
differentiation
$(40)
$(41)

EMV (SMM)

w

$(35) $(37) $(34)
$(60) $(52) $(51)
1 2 3 4 5 6 7 10 11

Prospect Number
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Conclusions An ENERGTaoEARTH
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Study Goals
* Improve TexLa prospect inventory using real geology
* Quantify geological and Above-Ground risk factors

* Identify prospects with the maximum probability of success

Study Conclusions

* Identified larger CCS opportunities with multi-reservoir potential within the TexLa
Miocene section

* Risking workflow that is repeatable and based on commonly available data

* Ranking prospects focuses developers on highest-quality prospects
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Does the subsurface structure collect CO,?

Offset : Thickness > 2

Trap Type
Classification

Determine fault offset : Offset : Thickness ~ 2

reservoir thickness ratio

3 Way Fault (3WF)

Prospect 11 v 16,384.77 feet

5,146.49 meters
.

Seismic data courtesy of SEl Inc.,
Interpretation belongs to the University of Texas at Austin
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Subsurface Risk

Seal Risk A RESOURGES

Does the lithology prevent the vertical migration of CO,?

Intercepting Wells ‘ Oil Field 4 Proven Oil Seal
Production History . N Unlikely Charge
Dry Wells —__ | Oligocene Charge
Access Review

Well Summary Report Py —— e
D, > ‘ , (DeAngelo et al 2019)
42245031240000
General Information Header P oy O e
Country: UNITED STATES o R, \ ' ‘
[ Final Status: OIL PRODUCER | '
Drill Total Depth 8.600 FT
Log Total Depth: o
True Vertical Depth: Coincident structural
highs indicate likely /./
Current Operator: KINGWOOD EXPLORATION LLC

charge focus
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Subsurface Risk

Well Leak Risk
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Has the Gulf’s hydrocarbon exploration history impacted a prospect’s ability to hold CO,?

# Wells & Well Age

Modern Wells,
Reported ~ Expected

I
Modern Wells,

Reported Wells > Expected

Pre-1967 wells
present
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Financial Risk

Above-Ground Risk

Number of Wells 16
Mazximum 45Q Credit Price
Credit Claim Period 30
CAPEX - Drilling & Completion ($50.00) ($20.00)
Year Maximum 45Q Price Reached 2026
Fixed Operation & Maintenance ($5.00) ($1.00)
Variable Operation & Maintenance ($2.00) ($0.50)
Post Injection Care ($20.00) ($8.00)
Seismic & Characterization ($10.00) M $0.00
CAPEX - Monitoring ($15.00) i ($8.00)
CAPEX - Permitting & Leasing ($3.00) | ($1.00)
CAPEX - Permitting ($2.00) | ($0.50)
S( ZIO 0) Sl SZIOO S4|00 SGIOO $8|00 Sl,IOOO S 1,|200 $1,-|’-'100 51, I600
Prospect 1 NPV (SMM)
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