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Objectives:
• Prioritize key carbon capture and CO2 pipeline project 

opportunities revealed in modeling
• Determine cost gaps, where applicable, for priority projects after 

accounting for federal 45Q tax credit
• Identify state policies to help close cost gaps
• Engage stakeholders, policymakers and media to marshal support 

for projects to meet 45Q timeline of beginning construction by end 
of 2023

• Prepare for 2020-21 state legislative sessions



Primary Partners:

Regional CO2 Transport Infrastructure Study

Study Components
1. Identify near-term opportunities for CO2

capture retrofit

2. Locate areas of CO2 storage and use

3. Model optimized CO2 transport 
infrastructure to maximize capture and 
storage

Initial CO2 Corridor Scoping

Power Plant
Industrial Facility
Biofuel Refinery



Analytical Report Published June 30, 2020

Download the paper at:

carboncaptureready.org/analysis

http://www.carboncaptureready.org/analysis


Figure authored by 
Elizabeth Abramson, 
GPI, March 2020.

Facilities identified by 
Jeff Brown, 2019.

Section 45Q 
Tax Credit for CO2 Storage

Geologic Saline: $50 / ton
EOR Storage: $35 / ton

Minimum Capture Thresholds
Industrial Facility: 100 thousand tons CO2
Power Plants: 500 thousand tons CO2

CO2 Capture Opportunities: Industrial and Power Facilities

Near- and Medium-Term
Screening Criteria:
• 45Q Eligibility
• Operational patterns
• Expected life
• Right-size capture equipment to 

specific units within each facility



Estimated Cost of Capture per Industry for Near-Term Facilities in Study Area

Industry # of 
Facilities

Optimized 
Capture

(mmt/year)

Average 
Estimated 

Cost 
$/ton

Ethanol 150 50.6 $17 
Cement 45 32.7 $56 
Refineries 38 26.5 $56 
Steel 6 14.6 $59 
Hydrogen 34 14.4 $44 
Gas Processing 20 4.5 $14 
Petrochemicals 2 1.7 $59 
Ammonia 3 0.9 $17 
Chemicals 2 0.7 $30 
Coal Power Plant 58 143.4 $56 
Gas Power Plant 60 67.9 $57 
Grand Total 418 357.8 $39
Source: Jeff Brown, 2019



Source: EPA GHGRP 2018

45Q-Qualifying Power and Industrial Sources 
of CO2 in Texas

MMT: million metric tons CO2

Industry
# of 45Q 

Qualifying 
Facilities 

45Q 
Qualifying 
Emissions 
(million metric 

tons CO2)

Total
# of 

Facilities
in Texas

Total Facility 
Emissions 
in Texas

(million metric 
tons CO2)

Coal Power 
Plant 20 127.4 20 127.4

Gas Power 
Plant 56 100.6 111 109

Refineries 25 61.9 34 78
Petrochemicals 14 10.9 31 25.5
Gas Processing 12 4.9 264 21
Hydrogen 16 12.5 16 12.5
Cement 16 10.4 16 10.4
Chemicals - - 52 7.4
Metal & 
Minerals 2 0.4 97 4.8

Ethanol 4 1.2 4 1.2
Ammonia 1 0.7 1 0.7
Pulp & Paper - - 5 0.7
Steel 1 0.2 5 0.6

Grand Total 167 331.1 MMT 656 399.2 MMT



Texas
Identified near- and medium-term capture opportunities

Near- and Medium-Term Opportunities
Economically feasible with today’s technology, 45Q tax 
credit, and assumed $10-$15 / ton pipeline transport tariff, for 
sale to EOR at $20 / ton. 

Source: EPA GHGRP 2018; GPI 2019

Source: Regional Carbon Capture Deployment Initiative, 
GPI, and Jeff Brown. 2019.

Industry

CO2 
Captured 

Target 
(million metric 

tons CO2)

Total Texas 
Facility CO2 
Emissions 

(million metric 
tons CO2)

Facility 
Capture Rate

Share of Industry 
Emissions 
Captured

Ammonia - 0.7 - -
Cement 7.7 10.4 83% 74%
Chemicals - 7.4 - -
Coal Power 
Plant 24.0 127.4 29% 19%

Ethanol 1.0 1.2 287% 89%
Gas Power 
Plant 31.5 109.0 48% 29%

Gas Processing 1.1 21.0 43% 5%
Hydrogen 5.0 12.5 54% 40%
Metals & 
Minerals - 4.8 - -

Petrochemicals 1.7 25.5 65% 7%
Pulp & Paper 0.0 0.7 0%
Refineries 14.8 78.0 25% 19%
Steel - 0.6 - -

Grand Total 87 MMT 399.2 MMT N/A 22%



Source: EPA GHGRP 2018

45Q-Qualifying Power and Industrial Sources 
of CO2 in Louisiana

MMT: million metric tons CO2

Industry
# of 45Q 

Qualifying 
Facilities 

45Q 
Qualifying 
Emissions 
(million metric 

tons CO2)

Total
# of 

Facilities
in Louisiana

Total Facility 
Emissions in 

Louisiana
(million metric 

tons CO2)

Ammonia 4 8.9 4 8.9 
Chemicals 1 0.3 31 3.8 
Coal Power Plant 4 18.5 4 18.5 
Gas Power Plant 12 23.2 26 26.0 
Gas Processing 4 0.8 227 11.9 
Hydrogen 10 7.4 13 7.6 

Metals & Minerals - - 25 2.4 

Other Power Plant - - 1 2.1 
Petrochemicals 12 10.2 20 14.2 
Pulp & Paper 2 1.4 9 2.8 
Refineries 11 30.7 15 32.1 
Steel 1 0.1 1 0.1 
Waste - - 25 -

Grand Total 61 101.4 MMT 401 130.5 MMT



Louisiana
Identified near- and medium-term capture opportunities

Near- and Medium-Term Opportunities
Economically feasible with today’s technology, 45Q tax 
credit, and assumed $10-$15 / ton pipeline transport tariff, for 
sale to EOR at $20 / ton. 

Source: EPA GHGRP 2018; GPI 2019

Source: Regional Carbon Capture Deployment Initiative, 
GPI, and Jeff Brown. 2019.

Industry
CO2 Captured 

Target 
(million metric tons 

CO2)

Total Louisiana 
Facility CO2 

Emissions (million 
metric tons CO2)

Share of Industry 
Emissions 
Captured

Ammonia 0.5 8.9 5.5%
Chemicals - 3.8 -
Coal Power Plant 3.2 18.5 17.3%
Gas Power Plant 8.0 26.0 30.8%
Gas Processing 0.5 11.9 4.0%
Hydrogen 4.2 7.6 55.1%
Metals & Minerals - 2.4 -
Other Power Plant - 2.1 -

Petrochemicals - 14.2 -

Pulp & Paper 0.0 2.8 -
Refineries 7.0 32.1 21.7%
Steel - 0.1 -
Waste - 0.0 -

Grand Total 23.3 MMT 130.5 MMT 18%



Figure authored by Elizabeth 
Abramson, GPI, March 2020

CO2 Storage in Saline Formations & Petroleum Basins

Saline data via 
The Sequestration of 
CO2 Tool (SCO2T)



Figure authored by Elizabeth 
Abramson, GPI, March 2020

CO2 Storage in Saline Formations & Petroleum Basins

US Saline Storage Potential
8.3 to 21.6 trillion metric tons CO2
U.S. DOE, U.S. Carbon Storage Atlas, 2014

1.8 trillion metric tons at less than $5 / ton storage cost
[Conservative estimate based on partial coverage of data. National estimate forthcoming.]
Los Alamos National Lab and Indiana Geological Survey, SCO2T Model, 2020

Saline data via 
The Sequestration of 
CO2 Tool (SCO2T)



Figure authored by Elizabeth 
Abramson, GPI, March 2020

Capture and storage:
~ 300 million metric 

tons per year

Near- and Medium-Term Scenario:
Optimized transport network for CO2 capture and storage under 45Q

SimCCS CO2
transport model



Figure authored by Elizabeth 
Abramson, GPI, March 2020

Capture and storage:
~ 300 million metric 

tons per year

Near- and Medium-Term Scenario:
Optimized transport network for CO2 capture and storage under 45Q

SimCCS CO2
transport model



Shared CO2 Transport Infrastructure: Beneficial Economies of Scale

CO2 Transport Cost Model

Calculated with:

Transport tariff by capacity
$ per ton

Infrastructure investment by capacity
$ per inch-mile

Investment by owner/operator Cost to user/customer

Higher capacity achieves lower costs per ton



Shared CO2 Transport Infrastructure: Beneficial Economies of Scale

Small feeder lines have a 
higher per-ton cost because 
they deliver less CO2.

Shared high-capacity 
transport segments achieve 
beneficial economies of 
scale.

Customers generally pay a 
transport tariff ($/ton) based 
on the route their CO2
product takes through the 
transport network.



Cost Range Length 
(miles)

Very Low 18,006 
Low to Moderate 4,744 
Moderate to High 6,960 

Large trunk lines 
achieve best 
economies of scale 
and lowest per-ton 
transport cost.

Small-feeder lines to 
individual facilities 
require less capital 
but have higher per-
ton cost.

Figure authored by Elizabeth 
Abramson, GPI, March 2020

Near- and Medium-Term Scenario:
Relative transport cost of network segments



Figure authored by Elizabeth 
Abramson, GPI, March 2020

Capture and storage:
~ 670 million metric 

tons per year

Midcentury: Long-term Economy-Wide Deployment
Expanded storage in saline formations and petroleum basins



Scenario CO2 Stored Land 
Use

Capital 
Investment

Project 
Labor 

Investment

Annual O&M 
Spending

Near- and Medium-Term 281 million 
metric tons

29,710 
miles $16.6 billion $14.3 billion $252 million

Midcentury
669 million 
metric tons

29,922 
miles $19.3 billion $15.3 billion $254 million

Midcentury scenario 
increase over Near- and 
Medium-Term scenario

x 2.38 more 
CO2 stored +0.7% 16.3% 7.0% 0.8%

Economies of scale 
benefit higher capacity 
for CO2 delivery

Long term planning results 
in more CO2 stored, smaller 
land use, and lower marginal 
cost

Regional infrastructure 
can store more CO2 at a 
lower cost

Planning for Near-Term versus
Long-term Economy-Wide Deployment



Transport Network Size for Near- and Medium-Term 
versus Midcentury Scenario



RDI Homepage
• State fact sheets
• Jobs fact sheets
• Analytical white paper
• Policy briefs
• Resources on carbon 

capture

Carbon Capture Ready Website

carboncaptureready.org

carboncaptureready.org
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