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Wyoming’s Pore Space Resources
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1. Conventional Reservoirs in Every Basin

2. Proven Caprock Holding Capacity

3. Low Impact CCUS Deployment

4. Regulatory Framework 

5. Optimize Wyoming’s Pore Space



Initial CCUS Targets: CO2 Sources and 
Transportation Corridor



UWyo/SER CCUS Projects
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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 (Fold 
and Thrust)

4. Project Blue Bison (Blue 
Hydrogen)

5. Plains CO2 Reduction 
Partnership (PCO2R)



Wyoming CCUS Highlight: Wyoming CarbonSAFE
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• Located at BEPC’s Dry Fork Station, 385 MW capacity
• Adjacent to the Wyoming Integrated Test Center
• Location of the first 2 wells drilled specifically for CCUS in Wyoming 
• Location of the first fully operational CCUS environmental monitoring 

system (soil, groundwater and seismicity)



Wyoming CCUS Highlight: Wyoming CarbonSAFE
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Figure 2: Schematic cross section of the study area from a 2D seismic line with log-facies interpretation 
of the primary reservoir units using UW PRB #1 logs on the right. Note the continuity of overlying shale 
(caprock) layers and the lack of offsetting structure 
 
Minnelusa Formation: In the 3RZGHU�5LYHU�%DVLQ��³PRB´�, the Minnelusa Formation was deposited as 
near-shore dunes and shoreline sands which graded westerly into a continental sabkha (Anna, 2009). The 
upper Minnelusa contains the best (highest porosity and permeability) reservoir intervals; it is comprised 
of sandstone intervals that are separated by dolostone, with sandstone intervals commonly being labeled 
alphabetically (Figs. 3 and 4). In the PRB, the upper sandstone intervals can be productive hydrocarbon 
reservoirs and dispersed fields exist across much of the eastern margin of the basin (Anna, 2009). 
Minnelusa fields commonly have a limited water drive, indicative of confinement from surface and other 
reservoirs (Anna, 2009), an attractive quality for a potential CCUS reservoir. Phase II data from UW PRB 
#1 show that the Upper Minnelusa sandstones within the study area have vertical confinement, non-
hydrocarbon bearing zones, and limited water drive. Characterization of well logs from UW PRB #1 and 
surrounding wells show lateral continuity, though sand bodies are intrinsically variable with respect to 



Wyoming CCUS Highlight: Wyoming CarbonSAFE at 
the Rock Springs Uplift

• SW Wyoming Green River Basin
• Capture from the Jim Bridger Power Station 

(largest CO2 source in State ~18 Mt/yr)
• Adjacent to CO2 infrastructure and existing CO2-

EOR fields



Wyoming CCUS Highlight: Wyoming CarbonSAFE at 
the Rock Springs Uplift



Pore Resource Variance in Wyoming
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Target 
Formation

Φ avg (%)
Average 

Thickness (ft)

Storage Volume (Mt/mi2)

P10 P50 P90

Minnelusa
Fm.

13% 150 0.84 1.6 2.7

Lwr. 
Sundance 

Mb.
10% 110 0.47 0.89 1.5

Lakota/Fall 
River Fms.

15% 70 0.45 0.85 1.5

Muddy Ss. 9% 10 0.04 0.07 0.1

Total 1.8 3.4 5.8
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Target 
Formation

Φ avg (%)
Average 

Thickness (ft)

Storage Volume (Mt/mi2)

P10 P50 P90

Madison 
Lm.

10% 425 3.0 4.0 4.9

Weber Ss. 12% 900 0.7 1.2 2.1

Nugget Ss. 8% 400 2.9 5.6 9.6

Entrada Ss. 16% 40 0.14 0.27 0.47

Total 8 11.1 17.1

Northern Powder River Basin Rock Springs Uplift



Pore Resource Optimization



Wyoming CarbonSAFE CCUS Blueprint
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Wyoming CarbonSAFE at Dry Fork Station: A Template for 
Commercial-Scale CCUS Storage and Research Facility

• Carbon Capture/Source Integration
• Carbon storage

• Pore resource assessments
• Feasibility

• Carbon Transportation and Utilization
• Monitoring and Environmental Systems
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Class VI Permitting

• Wyoming and North Dakota are only states to obtain primacy 
from EPA to regulate CO2 injection wells for underground 
carbon storage (Underground Injection Control Class VI 
Wells).

• EPA regulates Class VI well permitting in every other state. 
Process likely to be lengthier than states with primacy.

• Jurisdiction for transboundary projects??
• 40 CFR 145.1(e) “Upon approval of a State program, the 

administrator shall suspend the issuance of federal permits for 
those activities subject to the approved State program.”



Roles of DEQ and WOGCC
¡ DEQ, through its water quality division, issues Class VI permits and monitors CO2 storage injection wells. 

(Wyo. Stat. 35-11-313)
¡ Various Permit Requirements: site and facilities description, plume modeling, plan for testing well integrity, monitoring wells 

to assess migrated CO2, bonding

¡ WOGCC has authority over injection wells for CO2-EOR and oil and gas exploration produced water disposal 
(Class II wells).

¡ Unitization of pore space for CO2 storage regulated by WOGCC  (Wyo. Stat. 35-11-314 through 35-11-317)
¡ Current rules mirror statutes and likely need updating.

¡ “Any interested person” may file pore space unitization application.

¡ Requires consent of 80%/75% of pore space owners for unitization order to be effective.

¡ Requires WOGCC to evaluate and approve “allocation of economic benefits generated from use of pore space within the 
unit area…”

¡ Liability currently in the injector for an unlimited duration pursuant to Wyoming law.
¡ Draft bill currently in the Joint Minerals Committee to transfer liability to State after site closure certificate issued (10 years 

following completion of activities).



Little Federal Guidance
• “Pore Space” storage requires significantly sized parcels of land and proper geology. In Wyoming, the 

vast majority of applicable locations are going to involve federal interests. 

• Who owns the pore space? State Law = surface owner, SRHA patents??
• ROW acquisition under Title V of FLPMA?

• No provision expressly authorizes
• Interim Memorandum, dated December 2011 and now expired, instructed that site characterization applications to 

be filed under Section 302(b) of FLPMA (Form 2920-1) and took the position that Section 501 provided authority.

• No unitization statutes (combining multiple parcels and/or multiple owners’ tracts)
• Long term liability??

• NEPA review (average EIS = 4.5 years)…upcoming construction deadlines for 45Q

• Seismic authority?? BLM Form 3150-4 presumably for oil and gas exploration pursuant to regulations



Legislative and Regulatory Opportunities and 
Suggestions

¡ Interim Guidance issued by BLM/Interior for processing CCUS applications on federal lands and 
minerals.

¡ Legislation that directly addresses CCUS on federal lands rather than reliance on broad interpretation 
of Section 501 of FLPMA. (i.e. a Pore Space Leasing Act)

¡ Designate agency (BLM natural fit)

¡ Address long term liability and abandonment

¡ Provide process for unitization of interests

¡ Clarification of pore space ownership a matter of state law (court precedent, statutory)

¡ Adopt categorical exclusions to NEPA to cover certain aspects of geologic storage permits. (i.e.
projects with no surface disturbing activities on federal lands)

¡ Note: Senate Energy Committee currently involved in legislative process on similar topics.



CCUS Leasing on State Trust Land
Wyoming Office of State Lands and Investments 



STEP ONE

• Identify state owned parcels that work for 
your project
• Land and Lease Map Viewer

• If the State owns the surface, the pore 
space is also owned

• Temporary Use Permits for monitoring 
wells can be obtained to determine 
project feasibility
• Once the land has been identified, it is 

recommended to contact OSLI to 
coordinate project timelines and discuss 
the application process



STEP TWO

• Identify permanence of injected CO2
• A surface lease needs to be secured for 

both temporary and permanent storage 
projects

• Pore space needs to be secured only if 
storage is permanent 
• Purchase
• Lease
• Easement

• Submit application(s)
• Negotiate and secure appropriate 

lease(s) with OSLI
• Maximum surface lease term is 75 years
• Timeline for approval could be 6+ 

months from submission of application 
depending on project details and 
application completeness

Permanent
Temporary 

(may be 
extracted 

in the 
future)

Before the operations 
phase, secure an SUL 
for long term surface 

rights if you held a TUP

Before the operations 
phase, secure pore space 
through OSLI, and if you 

held a TUP, secure an SUL 
for long term surface rights



STEP THREE

• Once the appropriate lease instruments 
have been approved by the State Board 
of Land Commissioners and a well permit 
has been approved through DEQ, the 
operations/injection phase may begin

• At the end of the life of the project, the 
surface must be reclaimed to near 
original conditions

Active DEQ 
well 

permit?

Injecting may occur 
once all appropriate 

instruments have been 
approved by the Board 
of Land Commissioners



“CCUS Financing”

Carbon Capture, Utilization & 
Storage Development in 
Wyoming
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Financing CCS/CCUS Revolves Around §45Q
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ü§45Q Overview

üPending amendments to section §45Q in the Build Back Better Act

üA brief note about H.R. 3684 – The Infrastructure Investment & Jobs Act

üProject Finance #101



One Potential Project Finance/45Q Deal 
Structure
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Sponsor

Facility 
Owner

Tax Equity

Environmental 
Attribute Buyers

Offtaker(s)

Storage Site Owner

Lender(s)/Syndicate

Cash for Attributes

Cash for Products

Cash (O&M)

Tipping Fee

This structure assumes the 
storage site is owned separately 
from the facility; other 
structures are possible 
(integrated ownership, sale 
leaseback)

If the project is producing 
eligible transportation fuels for 
import into California (or DAC), 
LCFS credits could also be in the 
revenue stack

1. CO2 for EOR
2. CO2 for 
Products
3. Electricity
4. Other

1. Voluntary 
Carbon Offsets 
(Verra, ACR)
2. Paris 
Agreement Art. 6 
credits (US NDC 
modification 
required)
3. Other

1. Pore space 
acquisition
2. Long-term 
stewardship

1. PAYGO (50%) 
& Other IRS 
Requirements
2. Direct Pay 
(BBBA)?

Note: Nothing presented here constitutes legal advice

1. Construction 
loan
2. Project debt
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