Developing regional carbon
hubs to support CCS in the
United States
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Wyotch Hub/Carbon Blueprint

Acknowledgment: "This material is based upon work supported by the Department of Energy under Award
Number DEFE0032360."

Disclaimer: "This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect
those of the United States Government or any agency thereof."
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Why regional carbon hubs?

* Decarbonization with CCS will * Some economies of scale can be
require an enormous infrastructure achieved by multiple CO, sources
Investment. using a common pipeline and

» Suitable storage is concentrated in storage location, especially for

certain locations, often very small streams or hard-to-abate

different from the distribution of facilities.

CO, emissions. * Stronger regulatory frameworks and
monitoring, reporting, and
verification (MRV) systems can be
developed when infrastructure is
concentrated.

e Some states are “more ahead” than
others.
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Emissions
sources

All CO, emitting
facilities

Facility Count: 7610

Emissions: 2399 Mt
CO,/yr
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Emissions
sources

Facilities qualifying for
45Q tax credits.

Facility Count: 5283

Emissions: 2392 Mt
CO,/yr
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Emissions
sources

Facilities qualifying for
45Q tax credits &
Capture costs <=
$250/tonne

Facility Count: 1547

Emissions: 2051 Mt
CO,/yr
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Facilities
0 45Q & <= $250/tonne Capture §
® 45Q Eligible
© (02 Emitting Facilities




e Emissions

Wyoming . Emi.ssions qlosg to gtorage, or
as an ability to build pipeline
sl » Available storage

What might it take to

support aregional * Suitable regulatory/policy
carbon hub? .
environment

* Nice to have: Experience in O&G
sector
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Wyoming
Emissions

All: 47.76 Mt CO,/yr
45Q: 47.68 Mt CO,/yr

45Q & <= $250/t: 45.3
Mt CO,/yr
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Facilities
0 45Q & <=$250/tonne Capture -}
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CO, pipeline background in Wyoming

* Wyoming Pipeline Corridor Initiative*
* Designated ~1900 miles of pipeline corridors through the state.

* Focused on finding corridors within the federal Bureau of Land Management
(BLM) surface ownership to transport CO, for Enhanced Oil Recovery (EOR) and
other compatible uses.

* These include trunk lines and lateral lines, and sought to connect corridors
between BLM field offices that were previously non-connecting.

* Existing CO, pipelines in Wyoming
* There are seven CO,-EOR fields in Wyoming, producing >135 million barrels of
iIncremental oil**

* Wyoming hosts ExxonMobil’s Shute Creek CCUS facility, and it’s estimated 114
Mt has been sold for EOR.

* https://www.eoriwyoming.org/projects-resources/publications/eori-library/352-review-of-wyoming-pipeline-corridor
**https://www.eoriwyoming.org/projects-resources/publications/eori-library/co2-eor-in-wyoming-update-2020 10
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illiston Basin

4

{Beaverhead Basing®
o/

Wyoming
Storage

Saline basins
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Class VI Wells & CarbonSAFEs

* The Department of Energy (DOE) has invested in CarbonSAFESs?,
projects to identify and characterize geologic storage sites.

* Must demonstrate both potential for capturing CO, and adequate storage —
during the project, funding can help with better geologic characterization.

* Class VI wells are injection wells specifically for permanent
sequestration of CO.,,.

* In most states, applications for Class VI wells goes through the federal
Environmental Protection Agency.

* In some states (North Dakota, Wyoming, Louisiana, and West Virginia), approval
Is granted through the state agencies, allowing faster approval of these wells.

* Both CarbonSAFE and Class VI well applications demonstrate interest
In and commitment to permanent storage.

a CARBON * Carbon Storage Assurance Facility Enterprise (https://netl.doe.gov/carbon-management/carbon-storage/carbonsafe
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Storage Characteristics
Basins

Storage $/tonne
< 5.64

5.64 - 6.01

£ 0 6.01-6.63

N B 6.63-7.25
Sl 7.25-7.7
Il 7.7 - 8.96

¢ Il 8.96 - 11.03

WyO mi ng £ I 11.03-17.05

Il 17.05-35.8
Storage =

ClassVI-CarbonSAFE
Saline basins, A ClassVI
CarbonSAFE and CarbonSAFE
Class VI well %
applications, and
estimated storage
costs
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Additional considerations

* Land ownership P—r

* Wyoming has a mix of federal lands
(~48%), Wind River Reservation,
state trust land (“checkerboard”
pattern), state lands, and private
land (~43%).

* Permitting is complex for pipelines
and Class VI wells, even without
complicated surface and subsurface
land ownership.
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What barriers still exist?

* Permitting, especially pipelines

* CO, has some different regulatory rules that may have impact on getting
approvals.

* Public attitudes
* |s CCUS a green solution? Hurting coal? Just for EOR?

* Risks/Hazards

* How will existing wells impacted permanent storage?
* How will faults impact plume migration?
* What areas may have concerns about Drinking Water?

* CO, sources may be limiting factor

* Wyoming has fewer emissions than more industrialized states, and the future of
coalis uncertain.
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In Summary

* Federal investment in both data collection and commercial projects
have benefited Wyoming

* Arange of projects, such as geologic characterization and testing capture
equipment, have reduced risks for investors in the state.

e State policies matter

* Highlighting the need for coordinated rights of way for pipelines demonstrated
support for this technology.

* There is a regulatory framework for pore space ownership and permitting Class
Viwells.

e Attitudes matter

* Wyoming has a long history of oil, gas, and resource extraction, allowing a
workforce ready to lead CCUS and an understanding of underground storage.

* Enhanced Oil Recovery and CO, pipelines already exist in the state.
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Questions?

arbonsolutionslic.com a CARBON
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https://www.youtube.com/channel/UCZGrT-9INMgJg65F1E1k6rw
https://www.facebook.com/CarbonSolnLLC
https://www.instagram.com/carbonsolnllc/
https://www.linkedin.com/company/carbon-solutions-llc
https://x.com/carbonsolnllc

	Developing regional carbon hubs to support CCS in the United States
	Wyotch Hub/Carbon Blueprint
	Why regional carbon hubs?
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	CO2 pipeline background in Wyoming
	Slide Number 11
	Slide Number 12
	Class VI Wells & CarbonSAFEs
	Slide Number 14
	Additional considerations
	Slide Number 16
	What barriers still exist?
	In Summary
	Questions?

