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OVERVIEW

• PCOR Partnership and University of Alaska Fairbanks – Institute of Northern 

Engineering

• PCOR Partnership region, CO2 sources, and capture projects

• Characterization nature of Alaska CO2 emissions

• Options for capturing/managing carbon and other considerations/challenges 

(impurities, power needed for capture, etc.) 

• CO2 concentration illustrations from various sources 

• Special considerations related to Alaska sources compared to Lower 48 sources
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https://fred.stlouisfed.org/graph/?g=1kseW


•1990–2020 Greenhouse Gas Inventory Report 
(PDF)

• EIA rankings for Alaska (among 

states): 

– Total energy-related CO2 emissions: 41*

– Per capita emissions: 4

– Total energy expenditures: 2

– Total electrical generation: 49+

– Total power generated by petroleum: 2

• Alaska GHG 2020 emissions: 

– 0.66% of nationwide GHG emissions

*2020
+2019

https://dec.alaska.gov/media/flsblsbv/1990-2020-alaska-greenhouse-gas-inventory-final5232023.pdf
https://dec.alaska.gov/media/flsblsbv/1990-2020-alaska-greenhouse-gas-inventory-final5232023.pdf


Alaska SIT – State GHG Inventory Tool



Alaska SIT – State GHG Inventory Tool



Alaska SIT – State GHG Inventory Tool



Alaska SIT – State GHG Inventory Tool



Alaska FLIGHT – EPA Facility Level Information on Greenhouse Gases Tool



Alaska FLIGHT – EPA Facility Level Information on Greenhouse Gases Tool







• Remoteness

– Infrastructure

– Construction

– Transportation

– Pipelines

• Impurities

– Acid gases

– Water

• Cost

CHALLENGES

NPS Photo / Kent Miller

Denali tinged pink by alpenglow.



Alaska CO2 Sources and Storage Potential

CO2 Stationary Sources (red) and 

Deep Sedimentary Basins (yellow) 
Sedimentary Basin Sequestration Potential 

(Shellenbaum and Clough, DNR, 2010)

North Slope
* Natural gas-fired

* Low-cost natural gas

* O&G subsurface data

Interior
* Coal-fired

* Limited subsurface data

* Subsurface poorly

     understood, 

     cap rock concerns

Southcentral
* Natural gas-fired

* High cost, scarce natural gas

* O&G subsurface data

* ARCSS project proposed
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• Alaska capture screening

• Using typical Lower 48 costs

• Fuel price a key cost driver

• Capture cost only, excluding 
transport and storage costs

• With Lower 48 costs and 45Q

• Natural gas capture 
attractive on North Slope

• Natural gas capture less 
attractive for southcentral

• Coal capture looks attractive 
statewide

• Further work should be done 
for attractive projects

Alaska CCUS: CO2 Capture Costs

1 Cost methodology benchmarked against NETL, U.S. Department of Energy National Energy Technology Laboratory, 2015, 

“Cost and performance baseline for fossil energy plants volume 1a: Bituminous coal (PC) and natural gas to electricity” revision 3. July 6, 2015, DOE/NETL-2015/1723. 20
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North Slope

Advantaged by 
low-cost natural gas

Natural gas-fired capture

Direct air capture (DAC)

Subsurface data integration and
site-specific data gathering needed

40-year track record of successful 
CO2 storage and use, ~15 TCF

Major gas sales 2015 LNG plan 
sequestered CO2 back in reservoir 

Interior

Existing coal plant 
infrastructure

Coal-fired capture

Basic regional subsurface 
data gathering needed

Address geotechnical concerns1

Southcentral

Proximity to port, 
potential for import

Capture not attractive at natural gas 
plants or refineries due to 

gas supply shortage and high price

Coal or hydrogen power with CCS 
can address natural gas shortage, 

 food security, lower emissions 

Imported CO2 storage 
(U.S. West Coast or Asia–Pacific)

Subsurface data integration and 
site-specific data gathering needed

CCUS Road Map: 

Opportunities and Needs

1 Open Link: Seismic Hazard Considerations for 
Carbon Sequestration in Alaska
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https://ine.uaf.edu/media/327110/ak-ccs_seismichazards_dggs_20220929.pdf
https://ine.uaf.edu/media/327110/ak-ccs_seismichazards_dggs_20220929.pdf


• Coal is lowest-cost fuel ~ $4/MMBtu 

• $7–$10/MMBtu natural gas now

• $20–$35/MMBtu diesel

• Imported LNG $15–$25 /MMBtu 2

• Coal supply local and abundant

• With CCS, coal CO2 emissions:

• Half to quarter that of natural gas

• Half of wind power supported with 
natural gas power

• With CCS, biomass-coal net-negative

Railbelt Power System Analysis
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Fuel price forecasts from the Alaska Energy Authority, ref. NREL Renewable 

Portfolio Standard Assessment for Alaska’s Railbelt, 2022,  

NREL/TP-5700-81698, https://www.nrel.gov/docs/fy22osti/81698.pdf.

1 Imported LNG price estimate from“Cook Inlet Region Low Carbon Power 2024.”

coal

natural gas

diesel

Imported LNG 1



• CCS technology is proven and cost-effective 

• EPA states CCS adequately demonstrated 
technology for certain natural gas- and coal-
fired power generation. 

• Proposing CCS, low-GHG hydrogen co-fire, or 
other emission controls starting in 2030 as 
best systems of emissions reduction (BSER). 

• Federal Register 5/23/2023 vol.88 No.99 p.33291

• See EPA’s Fact Sheet on GHG Standards for 
Fossil Fuel-Fired Power Plants, Proposed Rule

• Use of Alaska’s abundant coal, oil, and 
natural gas resources may require CCS

• With CCS, coal and natural gas power plants 
across Alaska can provide reliable power.

CCS Technology and Application
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from www.usibelli.com/coal/abundance

http://www.usibelli.com/coal/abundance


• Carbon storage capacity, proven through 

engineering and geoscience, is a key requirement 

for any CCS project. 

• Beluga River Field has estimated 60+ years storage 

for 300-MW net biomass-coal power plant with CCS.

• Project evaluates aggregating CO2 from Chugach 

Electric’s two Anchorage natural gas power plants.

• DOE awarded $9 million to UAF November 2023, 

which cannot be accepted until matching funds are 

secured. 

• $2.2 million matching funds request included in 

UA budget, pending with AK Legislature.

ALSO NEED carbon storage volume assessments for 

1) Interior AK and 2) Cook Inlet total storage capacity. 

ARCCS Project 
Determine CO2 Storage Volume Northern Cook Inlet

Alaska Railbelt Carbon Capture and Storage (ARCCS) 

Project
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EPA Established Rules as of April 25, 2024

https://www.epa.gov/stationary-sources-air-pollution/greenhouse-gas-standards-and-guidelines-fossil-fuel-fired-power
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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 
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THANK YOU Critical Challenges. Practical Solutions.
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