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Presentation Outline

« Benefits of this program to DOE’s CCUS
goals.

e Objectives and goals of our study.

e Technical overview: integrated approach to
characterizing and assessing uncertainty
relative to geologic heterogeneity.

e Results, state of the project, and future plans.



Benefit to the Program

Reducing storage site assessment uncertainties by defining
geologic heterogeneities

» The development of a new seismic workflow analysis using volumetric
attributes.

= Characterizing the relationship of large-scale geologic processes and their
effect on geologic heterogeneity and the overall confining potential of sealing
strata.

= Develop calculations based on CO,-water-rock systems, high-pressure
mercury injection, interfacial tension, and wettability data that are realistic for
the study site.

= |dentify the impact of well completion techniques and in-situ testing on initial
formation brine chemistries and introduced unquantified anthropogenic
uncertainty.

» Develop a well design scenario that minimizes scaling risks based on site
criteria through optimized engineering applications.

= Extrapolate geologic heterogeneity to other potential storage sites.
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Project Overview:
Goals and Objectives

The objectives for the proposed work are as follows:

1) Reduce uncertainty in estimates of CO, storage capacity at the
Rock Springs Uplift;

2) Evaluate and ensure CO, storage permanence at the study site by
defining sealing potential and character, specifically with regards to
geological heterogeneity; and

3) Improve the efficiency of potential storage operations by designing
an optimal CO, injection/brine production strategy.

Working towards overall goal of reducing uncertainty to
the lowest possible levels.
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Integrated Work Flow
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Task 2.0 — Seismic Interpretation and Characterization
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Task 2.0 — Seismic Interpretation and Characterization
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Task 2.0 — Seismic Interpretation and Characterization

e

Rock Integrity

High [ " THNNN Low

Attribute

HUW A

) l\' =

e f‘&‘;gr b‘;
SE,-;. }@.l};ul o

o  R3U #1 well projection

Two orthogonal vertical
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Task 3.0 — Geological Characterization
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Task 3.0 — Geological Characterization

”‘i"h,(_lg o « Thorium/potassium
- spectral log data by
depth and formation.

* Cretaceous shales are
uniformly consistent.

» Decreased Th/K ratio
consistent with clay
diagenesis (> illite, etc.
at depth).

 Amsden Formation is
relatively heterogenous.
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Porosity vs Permeability to Air
Reservoir Net Confining Stress
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Task 3.0“—-"Geo|ogical CharaC-tefization

Depositional and diagenetic history has increased seallng potential
for Triassic units (regional processes)
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Task 4.0 — Geochemical Models and brine chemistry interactions
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Task 6.0 — Optimized water production engineering
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- Task 4.0 — Geochemical Models and brine chemistry interactions
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Task 5.0 — Modeling and injection simulations
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Task 5.0 — Modeling and injection simulations
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Task 5.0 — Modeling and injection simulations

Column height calculations; reassessing the CO,-H,O-Brine system
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‘Task 6.0 — Optimized water production engineering

!

AR

QEU\‘:(/ UNIVERSITY of WYOMING

9Em

B A0d

8,000

640

Fressurs [paia)

E B

Potential for scaling at all depths

PIPESIM Project:
&
L]
1
X\
'-I 1
L9 'llI |
LR
oy
-
By
i
" o
L] Ll
i ¥
.-"- I
. i r
=
"'-'.f &7
e -
e |
= ~ |
_h"f ¥4 |I
w
- S 1
{" i i-
[Ea] L u] a1 1201 (1] [} il Anl
Temperaturs (F)

=il FlomtadeaSd 33 155 shbdiday

¥-- Seals SHESOU- apaear Beabr CAF - &4 ppgabar Seale ALOHE dgupperai i Seale ALCDH sspirad

Privcsund ;) Scale MGEOMI- appoar - X = FISE6HT Y

8

= 52160

L

20

Carbon Managnt

Institute




Accomplishments to Date

Several noteworthy advances include:

WL/ / or WYOMING

The development of a new seismic workflow analysis directly identified several
previously unknown geologic features within the field area. Many of these features
are smaller-scale and vertical and could not be identified using conventional analysis.

Characterizing depositional and diagenetic history has identified the processes
responsible for the enhancement of sealing potential of a targeted seal (initially
assumed to be of lesser importance).

Brine fluid-CO, interactions will dissolve mineral cements.

Calculations based on high-pressure mercury injection, interfacial tension, and
wettability data suggest that sealing capacity of a CO,-water-rock system is
significantly lower than previously predicted.

Simulations completed suggest that producing reservoir brines for the purpose of
pressure management during injection create a high likelihood of multi-mineral
precipitation (i.e. scale formation) within the wellbore.

In-situ testing and well completion has altered initial formation brine chemistries and
iIntroduced unquantified anthropogenic uncertainty.
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Future Plans

1) Define potential for reservoir brine mixing based on
detailed isotopic brine compositions.

2) Design optimized production/injection well scenarios.

3) Integrate all data/conclusions into a complex geologic
model for injection simulations.

4) Assess risk uncertainty relative to geologic
heterogeneity, which can be used as an analog for
other potential CCUS sites.

5) Integration and compilation of conclusions for a Best
Practice Manual.
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