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Background on Great
Plains Institute

An independent nongovernmental organization focused on
energy policy and technology.

Mission

» Transforming the energy system to benefit the economy
and the environment.

Objectives
 Increase energy efficiency and productivity.
» Decarbonize electricity production.

. ’Ic:‘Iectrify the economy and adopt zero and low-carbon
uels.

'GREAT PLAINS/

{ « Capture carbon for beneficial use and permanent storage.
Better Energy.

-
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Key GPI Carbon Management Objectives

« Elevate carbon capture as a national priority
for achieving midcentury climate goals,
creating high-wage jobs and sustaining our
domestic energy and industrial base.

* Provide comprehensive policy support for

carbon capture equivalent to support already
. 3 provided to other low and zero-emission
TR Ly technologies.

« Foster economywide deployment of carbon
capture and the national buildout of critical
CO, pipeline infrastructure.



Helping States Become Carbon Capture Ready

State Carbon Capture Work Group: Participating States

e State Carbon Capture Work Group: Established
in 2015, with state officials representing 16

-ﬂ,ll*

states.
d * Regional Deployment Initiative: Nearly 600
state officials, companies, NGOs, and unions
lPt ating States . . .
Stes eretd i Partcporng from two dozen states interested in supporting
Regional Carbon Capture Deployment Initiative State and fEdera| pOlICV development

* Work Group and RDI coordinating state
policymaker and stakeholder engagement,
development of policy recommendations, and
regional deployment modeling and jobs analysis.

www.carboncaptureready.org
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Summary of Findings:
€O, Transport for

s outined in the sections above, and detaied
in the methodological appendx of this paper,
this analysis dentiied near- and medium-
term opportunities for capture at industrial

and power facilties along with ikely geologic

and international temperature targets, shared
regional CO; transport nfrastructure will
minimize investment requirements, transport
costs, and land use. Los Alamos National
Laboratory’s SMCCS model was used to

age formations
and existing EOR operations. To maximize
GO, capture and storage and approach the
scale needed for US decarbonization targets

transport
networks that deliver CO, from capture
faciltis o storage locations identiied by this
analysis, resulting in Figure 8.

Figure 8. Optimized transport network for economy-wide GO, capture and storage

& s

e cunes A ET
Table 7. Miles of CO; pipeiine modeled, by diameter

Diometer  &* o 3 2 16 2 ES

Longh  4m2  60s 8BS0 584 2675 17X 5 16

mils

Download the paper at:

carboncaptureready.org/analys

‘The difference in buid-out of CO, transport
infrastructure in the Near- to Medium-Term
Scenario and the High-Gost Sensitivity
Scenario shows that there is sil a gap in pure
break-even economic equilbrium: a regional
scale GO, transport network wil require capital
investment that will ot necessarly be paid
simply through the sl of CO, at $20 per

ton combined with the value of tax creits

in the current 45Q program. The transport
networks modeled here maximize the rate of
€O, capture and storage across the power
and industrial sectors while minimizing the
costand land use of transport infrastructure. In
realty, CO, transportinfrastructure may more
likely be buit out in @ piecemeal fashion, linking
single facilties or a small group of projects to
single storage location. This may result in CO,
infrastructure that s not of suficient capacity
to meet the scale of GO, capt t

Near-term planning and
coordination of regional-
scale infrastructure

will enable significant
decarbonization of the
industrial and power sectors
while creating a marketplace
for direct air capture of CO,
will require.

Economy-wide deployment
of carbon capture an
storage will help achieve
net-zero or negative carbon
emissions in the US.

networks for of

required by
targets. This infrastructure would need to be

osting more and having a greater land use
impact than a regional system buil through
coordinated pianning.

‘This study has shown ¢l
opportunities for wide-spread
capture at low costs throughout
the Midwest, Midcontinent,
Rockies, Northern Plains, Gulf
Coast, and Texas.

If the US is to significantly decarbonize the.
industrial and power sectors, as wel as
create a marketplace that allows for direct

air capture facilies to help achieve net-zero
or negative carbon emissions, then planning
‘and coordination must occur in the near term
to begin buiding regional-scale transport

storage. )
local, national, and international cimate action
and the need to dive down the societal costs
of carbon emissions will kely create natural
economic incentives that enable CO, capture
atindustrial and power faciites, in adtion

to direct air capture faciltes, that today seem
relatively expensive.

Developing solutions in the near term to
address logistical issues such as inter-state

. transportation coridors, interconnected
pipaiine networks operated or shared by
mulile private entiies, and state and federal
Support for future-proofing pipeline capacty
through *super-sizing” wil drastically reduce
costs as wel as land use and environmental
impact of CO, anspor nfrastructure.
Achieving national goals wil roquire broad
scale coordinated vision and action. This
analysis provides a framework for coordinated
regionalinfrastructure that can help define that

sion.
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CO, Capture Opportunities: Industrial and Power Facilities
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Saline: SCO2T & NATCARB 10km Grid Cells

Saline data via o e
The Sequestration of FIELD WITH TECHNICAL J\ i
Figure authored by
CO2 Tool (SCO2T) A coreniaL For EOR | J . Elizabeth Abramson,
SALINE FORMATION A /\ GPI, March 2020
- Los Alamos CHARACTERIZED BY SCO,T: v
VERY LOW STORAGE COST T ( GREAT PLAINS

].IJ LOW STORAGE COST AQfA ‘ INSTITUTE

INDIANA UNIVERSITY EXISTING CO 7

PIPELINE



Near- and Medium-Term Scenario:

Optimized transport network for CO, capture and storage under 45Q

Capture and storage:
~ 300 million metric

> Los Alamos tons per year

NATIONAL LABORATORY
EST.1943

SimCCS CO,
transport model

A EOR FIELD WITH POTENTIAL
C02 DEMAND

POTENTIAL SALINE
A

EMITTING FACILITIES INJECTION AREA

AMMONIA —‘* ] é : REGIONAL CO, INFRASTRUCTURE
(MODELED)

Pipeline capacity (mtpa)

<4

<12

— <33

GAS
CHEMICALS PROCESSING

COAL POWER PULP &
‘ PLANT ‘ HYDROGEN @ PAPER

METALS,
ETHANOL MINERALS &

PETROCHEMICALS

Figure authored by Elizabeth

REFINERIES Abramson, GPI, March 2020 ( ‘ GREAT PLAINS
INSTITUTE




@ Analysis - Carbon Capture Ready X

< C @ httpsy//carboncaptureready.betterenergy.org/analysis/

‘ ﬁ‘nsgr?;upfl.:l"s ::::g‘;gy Who We Are Our Work Become a Donor
CARBON CAPTURE READY REGIONS ANALYSIS RESOURCES CONTACT

GPI's Carbon and Hydrogen Hubs Atlas

GPI published an Atlas of Carbon and Hydrogen Hubs in February, 2022, based on
analysis of United States industrial activity, emissions, and fuel combustion. This atlas

considers geologic storage potential, current hydrogen production, industrial

concentration, and many other factors that provide opportunities for siting carbon

An At I a s Of dioxide removal, carbon capture retrofit, and new zero-carbon hydrogen production.
Download the Hubs Atlas

C a I b o n a n d H yd I o g e n Or, click below to view a hubs fact sheet for each region:

Houston Michigan & Ohio Pacific Northwest Texas: Permian

fo r U n ited States D eca rb o n izat io W ‘ ’ lllinois North Dakota Pennsylvania Utah

Kansas Northern California Rockies: Denver

Louisiana Oklahoma Southern California

Download the atlas at:
carboncaptureready.org
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Figure authored by Elizabeth Abramson, GPI, 2021

Source: NREL 2018; EPA 2021
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Existing petroleum, crude oil, and HGL pipeline infrastructure

 Existing pipelines
could provide an
adjacent right-of-way
that reduces land use,
logistics, and planning
costs for either CO,, or
H, infrastructure

 High correlation to
hubs: these areas
often already operate
as a major interchange
of petroleum, fossil
fuel, and other
chemicals
transmission

Existing CO, Pipeline
e Hydocarbon Gas Liquids Pipeline

e Petroleum Pipeline

GREAT PLAINS Figure authored by Elizabeth Abramson, GPI, 2021
INSTITUTE Source: EIA 2020



Natural gas infrastructure: Existing right-of-way and blending of hydrogen

» Existing pipelines could provide
an adjacent right-of-way that
reduces land use, logistics, and
planning costs for either CO2 or
H2 infrastructure

* Hydrogen can, to a certain
extent, be blended into the
existing natural gas distribution
system for co-firing

» Very extensive build-out of
natural gas infrastructure over
the last few decades:

» average of 1,500 km of
new natural gas pipelines
have been completed
each year for the past 10
years

* maximum of 4,400 km
completed in a single year

» US decarbonization goals may
require a less aggressive
buildout for CO, and H, than

Existing CO, Pipeline

occurred for natural gas = Natural Gas Pipeline
GREAT PLAINS Figure authored by Elizabeth Abramson, GPI, 2021
INSTITUTE Source: EIA 2020
Acknowledgement: Ryan Edwards



Multi-modal transport and distribution: Railroads

* Multi-modal transport
offers flexibility and
near-term opportunity
before regional
pipeline networks are
built

» Current widespread
use of rail for long-
distance fossil
commodity and fuel

ﬂ{‘/‘mk

transport between A
_l" v‘.‘
markets t MY
e A s
il SR,
| | iy
US Railroad Owners by Mileage i «
— Union Pacific Railroad 33,944 mi <
— BNSF Railway 29,942 mi
= (CSX Transportation 22,927 mi
— Norfolk Southern Railway 20,356 mi
GREAT PLAINS . Figure authored by Elizabeth Abramson, GPI, 2021
INSTITUTE All Others 69,391 mi Source: Esri; Federal Railroad Administration (FRA); Bureau of

Transportation Statistics (BTS); DigitalGlobe; 2021.



Multi-modal transport and distribution: Truck and Barge

* Multi-modal transport
offers flexibility and
near-term opportunity
before regional
pipeline networks are
built

 Trucks, barges, and
trains can connect
both local facilities and
distant markets

e |nterstate

=== Navigable Waterway

i Major Port
GREAT PLAINS Figure authored by Elizabeth Abramson, GPI, 2021
INSTITUTE Source: Esri; TomTom North America, Inc.; USDOT Bureau of

Transportation Statistics National Transportation Atlas Database; 2021



Potential US Carbon and Hydrogen Hubs

Guiding Criteria
e High concentration of large industrial Soss,
emitters I A '1C
e High quantities of fossil fuel use for on- L 2CNOR
site industrial energy production

e Presence of 45Q tax credit qualifying
facilities for carbon capture retrofit, as
well as identified near- and medium-
term capture opportunities

e Current reported production of
hydrogen and ammonia (optional)

e Large geologic saline and fossil
formations for permanent CO2 storage

e Existing multi-modal commodity
distribution infrastructure such as
freight railroads, barge waterways and
ports, and freight truck interstate
highway routes

e Existing conventional fossil fuel
distribution infrastructure for hydrogen
blending and established right-of-way
that minimizes impact of CO2 transport

infrastructure oo 4
Hub =S ;
) Increasing
Concentration

Greater Region

GREAT PLAINS Figure authored by Elizabeth Abramson, GPI, 2021
INSTITUTE Source: Carbon and Hydrogen Hubs Atlas, GPI 2022



Thank You

Matt Fry
Senior Policy Manager - Carbon Management
Great Plains Institute
(307)797-8709
mfry@gpisd.net

- GREAT PLAINS | Better Energy.
NS | INSTITUTE Better World.
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