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UWyo/SER CCUS Projects

Carbon Capture and
Storage (CCS) projects in
Wyoming

1. Wyoming CarbonSAFE
Project at Dry Fork
Station

2. Rock Springs Uplift-
Regional CCUS Hub

3. Depleted Gas Fields
(Transition of fossil
assets)

4. Project Blue Bison (Blue
Hydrogen)
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Wyoming CarbonSAFE: CO, capture and
storage innovation
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Carbon Capture Program at the ITC

Membrane Technology Research FEED And Large-Scale Capture Pilot
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Wyoming CarbonSAFE Storage Site

Dry Fork Station and
Integrated Test Center

UW PRB #2 B~ UW PRB #1

* Designed to test and optimize stacked
storage CO, injection Wl

Depth Below

* Provides a “template” to design other Curface
sites within the storage hub =

Fox Hills Sandstone
(USDW)

Cretaceous Shales

Lakota Formation

Hulett Sandstone
Member

* Finalizing site specific lessons learned 000
. o 8274’
and permitting

Minnelusa
Formation
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Wyoming CarbonSAFE Storage Hub

Work to date 72 71
v'  Site characterization (2 wells, 3-D seismic, high 53 53
resolution, well logs, geologic models) ’
v" Shallow monitoring network (groundwater and soil 2
| |
gas) 52 = 52
v Model agreements (pore space, off-take)
v' Economic models | |
v' Permitting (in progress) L= £ e
v NEPA 51 Sk -
v" Public outreach (Social license to operate) ad - -1
Future work - e &
v' Deep monitoring network « T M e
v CO2 Hub build-out | ] _ &R i me%fpziifes
v" Finalize permitting 4l Proposed Injection Site S
* UWERB;L & 2 A Gillette, WY
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CO, Storage
Risks and Solutions




CO, Storage Risks in Perspective

* CO, underground occurs naturally
e Storage is deep underground

e Supercritical fluid in subsurface

* Pressure declines over time
 Most risk is not technical

THE CARBON CAPTURE AND STORAGE PROCESS
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CO, Storage Risks in Perspective
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Risks and Solutions: Technical

Risks: Loss of Containment

Shallow groundwater
Atmosphere
Lateral migration in reservoir

Solutions

Rigorous geologic characterization of
the reservoir and caprock
Installation of early detection
monitoring network

|dentification and proper closure of
legacy well bores

UIC Class VI program
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Risks and Solutions: Technical

Risks: Induced Seismicity - e

* Increasing formation pressure causes
faults and or fractures to slip causing
minor seismicity -

AREERREN

Solutions

* Geomechanical models

* Injection wells must operate below a
minimum fracture pressure per Class
VIl rules

* Industry expertise from fracking

e Active pressure management
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Risks and Solutions: Policy

Lack of adequate federal and state laws and
regulations governing the geologic storage of CO,

International policy under the Paris Agreement needs
to acknowledge CCS/CCUS

Federal law needs to “acknowledge” CCS/CCUS as a
carbon mitigation compliance pathway under statutes
such as the federal Clean Air Act

It remains unclear how to acquire federal pore space

* The U.S. Environmental Protection Agency finalized the Class
VIl rules in December 2010

* More than a decade ago, the State of Wyoming enacted a
suite of laws governing CCS/CCUS

 More recently, in 2020, the State of Wyoming obtained
primacy for the Class VI program

International climate policy experts have broadly concluded

that CCS/CCUS are needed to achieve Paris Agreement goals

For more than a decade now key federal regulatory programs
have acknowledged that CCS/CCUS may be used as a
compliance approach to decarbonize

TBD



Risks and Solutions: Financial

First-of-a-kind technology demonstrations are
uneconomic without support

Private sector investor/lender technology uncertainty

Complicated business models (e.g., utilities may not
want to own/operate pipelines or CO2 storage sites)

Private sector investor and lender questions about
long-term CO, stewardship

Incentives for early demonstration and deployment:
* Section 45Q
 DOE Loan Program Office
* DOE grants

See above

Development of business models to support large-scale
deployment (e.g., CarbonSAFE)

* Enactment of state-based legislative approaches (e.g., ND,
LA) and perhaps soon to be introduced in Wyoming
* Engagement with the insurance industry

* Federal government engagement as a means to de-risk
15



Risks and Solutions: Societal

Risks

Social License not achieved

Solutions

Engage with the local public
extensively and thoughtfully
Conduct rigorous site selection and
characterization, as required by the
Class VI regulations

Site project(s) in accepting
jurisdictions that have established
CCS/CCUS regulations and policies
(e.g., Wyoming)

l

.

WYOMING CarbonSAFE
Wbtie Orlreadh Dmf

August 3, 2021

=

6: 30 PM

e

Integrated Test Center at Dry Fork Station

Doors Open at 6:00 PM » Light Refreshments Provided

v" UW Press Releases

v Newsletter Mentions

v Targeted Emails

v~ Public Notice Advertising
v" Social Media Posts

v" Milestone Requirement
v~ 30+ People in Attendance
v Recording Posted Online
v" Multiple follow-up articles
¥ Renewed interest in CCUS
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Risks and Solutions: Societal

Wyoming residents’ opinions about CCS & CCUS

CCS5 and CCUS are important to keep Wyoming 37.8%
fossil fuels competitive in the marketplace .00

32.2%

Mot sure

CCS5 and CCUS should be widely 30.0%

EII!(][}lei to IHII'ZI..I.'[-'.' caOrbon emissions

CCS and CCUS are ways to perpetuate fossil fuel production 12.9%
||;_'.|H"|!._:" 1"[1'1 I;_:r'll:l;}Llr[_':g r'l';j rl_:r'”_,"Wl:_:ll:_:l = I:_:-"lﬁ_!'.'ﬂ':f' F_'l"l;_.'ll'_jul:_fll:'r' ' /0

CCS and CCUS could have harmful side-effects
CCS ana CCUS are too expensive and Wyoming 5 7%
should not research or invest in them il

CCS and CCUS are not important and 2 9;1
Wyoming should not adopt them L
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