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We have an Urgent, Time-
Limited Window of
Opportunity to Achieve
Economywide Deployment
of Carbon Capture by
Midcentury

* Deployment of carbon capture to meet emissions
reduction goals requires a critical mass of capture
projects across industry sectors and associated
pipeline infrastructure by 2030 in order to scale
economywide by 2050.

* Yet, the federal 45Q tax credit expires at the end of
2023, by which time projects must begin
construction.

* We are pursuing a three-part strategy in response to
this challenge:

1.

Enact a broader federal policy portfolio to
leverage 45Q in financing and de-risking
g(r)%jBects, while extending the credit beyond

Engage state officials and key industry, labor
and NGO stakeholders to make states “carbon
capture ready” by adopting policies to
complement 45Q and maximize near-term
deployment; and

Catalyze development and expansion of new
and existing regional carbon capture,
transport, use and storage hubs.
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“All hands on deck” to achieve economywide

deployment of carbon capture in the U.S.
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Unprecedented National Coalition in U.S.
Energy & Climate Policy

~75 energy, industrial and technology companies,
unions and environmental and clean energy NGOs.

Supports innovation and deployment across all
energy resources and industry sectors.

Observers

r Companies

Goal: achieve economywide deployment of carbon
capture from industrial facilities, power plants and

ambient air to reduce carbon emissions, support

domestic energy and industrial production, and .
To learn more and view our
create h igh-wage jObS. complete membership list, visit

www.carboncapturecoalition.org.




Carbon Capture Coalition and Partners Marshaled Unparalleled
Bipartisan Support for Reform of the 45Q Tax Credit

I it val ' : L . : :
ncreases credit values to US$ 35 and 50 per metric ton Expands eligibilityita marelindusiies bylonerngthe

annual carbon capture threshold and expanding
Expands eligibility to include other beneficial uses of definitions for qualified facilities and qualified carbon.
captured carbon (in addition to EOR), projects that

capture CO and direct air capture projects. :
P P Pro) Enables the owner of the capture equipment to

transfer the credit to another party that stores the CO,
Creates greater financial certainty by lifting the credit or puts CO, or CO to beneficial use.
cap and providing clear timing for eligibility

45Q Tax Credit Amount: Depends on Project Type

There is a 10-year ramp up to the following dollar per ton amounts, with the value depending on project type as shown below.

for CO, stored geologically for other beneficial uses of CO, or CO such as for CO, stored in other
through EOR. converting carbon emissions into fuels, geologic formations and not
chemicals, or useful products like concrete. used in EOR.



Shaping U.S. Treasury’s 45Q Tax Credit Guidance

Coalition urges Treasury Treasury Department expected to
Reformed 45Q included in Bipartisan Department to act swiftly to release draft rule for 45Q
Budget Act implement 45Q implementation

February 2018 November 2018 June 2019 December 2019
. o
Coalition submits model guidance Coalition submits additional
to Treasury Department comments to Treasury Department

in response to RFI

Key Recommendations

Ensure flexible contractual assurance and transferability of the Define commence construction and continuous construction
tax credit. for projects to qualify.

harbor. program (in addition to the Subpart RR Greenhous Gas Reporting
Program) for demonstrating secure geologic storage through CO,-
enhanced oil recovery.

Limit investor risk of credit recapture by establishing a safe Provide an equivalent ISO-based monitoring and reporting




Coalition’s Federal Policy |
Agenda Going Forward |

* Ensure effective implementation of 45Q by
the U.S. Treasury to provide investment
certainty and business model flexibility;

« Enact a broader portfolio of federal carbon
capture policies to complement 45Q;

* Incorporate CO, pipeline infrastructure into
national infrastructure policy; and

 Expand and diversify federal R&D,
demonstration and deployment funding for
carbon capture, utilization, removal and geologic
storage.

 Ensure inclusion of industrial sectors in
federal policy and eligibility of both CO, and CO
emissions, where applicable.

¥ CARBON CAPTURE
b COALITION




FEDERAL

Carbon Capture Coalition’s

Federal Policy Blueprint

v Agenda for economywide deployment.

v Recommends full policy portfolio, o
similar to current support for wind,
solar and other low and zero-carbon
technologies.

v' Consensus of Coalition’s 70+
companies, unions, and NGOs.

Economywide
Deployment
of Carbon
Capture




Current Legislation to Enhance and Expand on
45Q Enjoys Broad Political Support in Congress

Improvements to 45Q and other incentives

« Extension of 45Q commence construction window (introduced):

o House Carbon Capture and Sequestration Extension Act would
- extend 45Q by one year through 2024.

o Five majority cosponsors and included in House Ways and
o Means majority energy tax discussion draft. Coalition

requesting parity with 5-year extensions proposed for wind,
solar and other technologies. Exploring Senate companion.
CAR BON CA PTU RE * Direct pay or enhanced transferability to increase monetization
COALITION of 45Q:

o House Ways and Means majority discussion draft proposes
direct pay provision for renewable electricity tax credits.
Coalition requesting same treatment for 45Q.

o Senate legislation anticipated to provide enhanced
transferability for 45Q.
e Carbon Capture Modernization Act (introduced):

o Corrects design flaws in Section 48A tax credit to enable
carbon capture retrofits of existing coal power plants.
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CARBON CAPTURE
COALITION

Current Legislative Priorities Cont.

Additional incentives to complement 45Q:

e Carbon Capture Improvement Act (introduced)

o Authorizes use of tax-exempt private activity
bonds in financing carbon capture and
utilization projects.

* Financing Our Energy Future Act (introduced)

o Makes carbon capture and utilization projects
eligible for master limited partnerships (tax
advantage of partnerships, with ability to raise
equity in public markets).

o Included in House Ways and Means majority
energy tax discussion draft.
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CARBON CAPTURE
COALITION

Current Legislative Priorities cont.

Expanding and retooling federal R&D:

* USE IT Act (passed U.S. Senate)

o Supports demonstration of direct air capture and
R&D for CO, and CO utilization; and

o Facilitates planning, siting and permitting of CO,
transport infrastructure.

* Senate EFFECT & LEADING Acts/House Fossil Energy
R&D Act (reported out of House/Senate
committees)

o Expands and retools U.S. DOE research,
development, demonstration and deployment
(RDD&D) objectives and programs for carbon
capture, utilization, removal and storage.

Clean Industrial Technology Act (reported out of
House/Senate committees)

o Establishes Industrial Emissions Reduction
Technology Development Program for innovative
technologies, including carbon capture.



INVEST CO, Act: First-Ever Federal
CO, Transport Infrastructure
Financing Bill Introduced in October

* Rep. Cheri Bustos (D-IL) introduced the Investing in
Energy Systems for the Transport of CO, Act of 2019
(INVEST CO, Act).

* Advances key recommendations of the Carbon Capture
Coalition’s Federal Policy Blueprint:

o Low-interest federal loans to finance extra
pipeline capacity and realize economies of scale;

o Federally-supported large-volume, long-distance
CO, trunk lines to support development of key
regional hubs; and

o Encourages state and local governments to
designate anthropogenic CO, pipelines as
“pollution control devices” to enable tax
abatement.

* Legislation aims to help enable state/regional efforts to
advance specific infrastructure projects.

X

CARBON CAPTURE
COALITION




Integrated Federal-State Policy & Regional
Hub Development are Key to Success

Federal
45Q +
complementary
policy portfolio

Regional State
Hub infrastructure Tax optimization Economywide

buildout Regulatory Policies Deployment of
Stakeholder Financial Incentives Carbon Capture
engagement




STATE
CARBON

CAPTURE
WORK
GROUP

State Carbon Capture Work Group: Participating States

o
G

M Participating States
States Interested in Participating
Non-participating States

Formed in 2015 by then Governor Mead
(R-WY) and Governor Bullock (D-MT).

15 states participating; actively recruiting
additional states.

Work Group launched Midwestern and
Western Regional Deployment Initiatives
in early 2018.

Goal: Help states become “carbon
capture ready” to leverage 45Q through
state policy development and planning to
support carbon capture and CO, project
deployment.



Regional Deployment Initiatives:
Western & Midwest Regions

Regional Carbon Capture Deployment Initiative

j&, REGIONAL
3‘;}: CARBON
o

CAPTURE
DEPLOYMENT
INITIATIVE

| Western Region
Midwestern Region
B Both Regions




Regional Deployment Initiatives
Where We are in the Process

Phase |

Preliminary Analysis
(Jan-Sep 2018)

Mapping industrial
facilities, power plants and
CO, storage opportunities,
initial cost analysis, and
preliminary pipeline
modeling.

Phase |l

Convening State
Officials and
Stakeholders

(October 2018)

Launched Initiatives in
Columbus, OH and Salt
Lake City, UT.

Supporting State Policy
Development and
Projects (Underway)

Identify candidate projects
and state policies to
complement 45Q credit.

Prepare for 2020 state
legislative sessions.

Cooperate regionally on
CO, transport
infrastructure and hub
development.

REGIONAL
CARBON
CAPTURE
DEPLOYMENT
INITIATIVE




EPA GHGRP & eGRID
US DOE EIA CO2 Supply
ABB / Energy Velocity

Industrial & Power

Stanford

NETL, IEA Capture Costs
National Petroleum Council

Advanced Resources EOR

International Potential Demand
NETL & USGS .
Los Alamos National Lab Saline _

Indiana University Storage Potential

Ohio State SCO2T

NETL
Los Alamos : :

Princeton Pipeline Costs

Industry Consulting

SIMCCS

Los Alamos

Economic retrofit
at break even —
_ identify feasible

projects, some
with additional
state policy
support

Regional scale
transport
_ Infrastructure to

maximize
capacity with
financing support



Economically feasible capture
with 45Q, $40-$60/bbl oil,
$10/ton transport cost

November 2019

Source:

Los Alamos National Lab,
Montana State University,
Indiana Geological and
Water Survey, and Great
Plains Institute

GREAT PLAINS
INSTITUTE

EOR A Saline Injection

Coal Power
Plant

Gas Power
Plant

Ammonia Hydrogen Chemicals

Refineries . Natural Gas . Metals, Minerals
Processing & Other

Size of Source in annual
million metric tonnes

Ethanol

ol b



Regional Analysis

White Paper Report:

Spring 2020

* Data sources

* Methodology

« Screening Criteria

Modeling Results

« Scenario Development
« Economic and policy drivers

* Results
« CO2 captured and stored
* |[ndustry emissions impact
* Infrastructure investment

& | GREAT PLAINS
INSTITUTE



Legislative Readiness: State Policy
Development to Leverage 45Q Credit
Before End of 2023 Deadline

and updated state-by-state inventory of existing policies:
v’ Delegation of EPA authority for permitting saline
storage projects (federal UIC Class VI) to states o ="
v'Rules for long-term CO, storage ﬁ
v'Rules for CO, transport and storage space ' |
v'Rules for clarifying the purpose of CO, injection '

* Developing print and online policy checklist for states @

v'Financial incentives for carbon capture O
v’ Optimization of state taxes to incentivize capture, =
transport, use and storage Ca rbon Ca ptu re
* Establishing state policy teams to develop legislative and
other policies, based on modeling and analysis. Ready

* Next step: 2020 state legislative sessions. Please join
us!



Building Out Web
Presence and Tools
for States and
Policymakers

* Analysis and modeling results for states
Midwest and Western regions.

« State-level fact sheets detailing carbon
capture opportunities.

» Best practices for states to ensure they
are “carbon capture ready”.

» Detailed information on policies already
implemented in states.

» Additional resources, including one-
page primers on carbon capture, 45Q
and the federal policy landscape.

» Timeline for launch: December 2019.

« Carboncaptureready.org




https://carboncaptureready.betterenergy.org/

GREAT PLAINS | Better Energy.
‘ INSTITUTE Better wcngY Who We Are Our Work Become a Donor

REGIONS RESOURCES ANALYSIS

States are Ready for Carbon Capture

!
|
0
0
v

The new carbon economy is underway. We hope to help states and regions realize its
potential to transform economies and ensure a sustainable environment for future

generations.

Carbon capture represents a singular opportunity for the United States to capitalize on the

evolving low-carbon economy with benefits to jobs, energy security, and the environment


https://carboncaptureready.betterenergy.org/

CO2 Deployment Fact Sheets: Tailored to Each State

S ) POTENTIAL CANDIDATE FACILITIES FOR
fanson Indiana CAPTURE, BY CO2 EMISSIONS AND COST RANGE

CAPTURE IMPLEMENTING CARBON CAPTURE
DIPLOVIENT  \ND STORAGE TECHNOLOGY

Carbon capturs can play a vital role in the future SOURCES BY INDUSTRY & VOLUME
of Indiana’s energy system as support grows
within the state for this technology. Indiana has

fifty-six facilities qualifying for the expanded o e Facites
45Q federal tax credit, twenty-eight of which el

are also identified as potentially economically st

feasible candidates for carbon capture. With = (e
large storage potential in the llinois Basin Fr—)
and a diverse set of clean energy legislation, Lo L7
Indiana is strategically positioned to adopt this 48 e () vz

economically valuable technology enabling the
state to meet its growing environmental and
energy nesds.

Figur 1 (Right) :Indiana has many facilifies large enough
1o qualy forthe 450 oarbon caplurs X redil, ncluding
coal and gas

ries. b
arbon Capture Deployment Iniiaive =5 potental Sary
candidates for capture retofit based on emissions,
equipmer estimated capiure cost, are i
outines and darkeg,eolorss Details on these faciliies are
listed below.

Plans are in place o
convert a gasification plant
at this location inta an
ammonia_production plant
with carfion capture.

‘Source: GPI 2018; EPA 2018,

POTENTIAL CANDIDATE FACILITIES FOR CAPTURE WITH ANNUAL EMISSIONS RE"s';‘sER‘g:
Total Facility €02 Captured  Theoretical Capture

Facility Name Locatich Industry €02 Emissions arg Cost $on
thousand fons thousand tons (Draft - Do Not Cite)

Gibson Owensville Coal Power Plant 16.332 6.400 553

Mittal Steel USA East Chicago Metals & Minerals. 6,871 4373 357

Merom Sullvan Coal Power Plant 4834 3,200 $56

Edwardsport Edwardsport Coal Power Plant 3430 3.043 556

Arcelormittal Burns Harbor Bums Harbor Metals & Minerals 10131 2,885 358

11 Ethanol Plants Muttiple Ethanal, 3133 2787 516 (Average)

US Steel Corp Gary Metals & Minerals. 2215 2821 550

Lawrenceburg Energy Lawrenceburg Gas Power Plant 2,857 2574 5855

Arcelormittal Indiana Harbor East Chicago Metals & Minerals 4,684 2,57 350

BP Business Unit 1 Whiting Refineries. 4,604 1,042 547

BP Business Unit 2 Whiting Refineries. 4,604 @55 $48

Lone Star Industries Greencastle Cement 1,058 852 340

= =23 (== 22 = o POTENTIAL CANDIDATE FACILITIES FOR

IPL Eagle Valley Martinsville Coal Power Plant 1.107 800 581

s e O Power Pl i e n CAPTURE, BY CAPTURE TARGET AND COST RANGE

Lehigh Cement Speed Cement 531 478 357

Cameuse Lime Buffington Gary Cement 673 462 $5¢

Lehigh Cement Mitchell Cement 626 318 584

Table 1: The Regional Garbon Gapture Deployment Initiative estimated theoretical faciity capture costs based on published capture equipment

i ific: operational pattems, existing equipment, and level of emissions. Most states have a large number of facikties eligible for
. the above table lists likely economically feasible candidates based on estimated capture cost. This list is not meant to be
definitive_ Commercial decisions by participating companies, and policy and regulatory decisions by state governments, will ultimately determine &
a project s feasible for carbon caplure. Caplured Emissions refers o the amount of carban dhoxide that can be expecied o be caplured al a oy
considering relevant technological and ecanamic constraints. Source: GP1 2018; EPA 2018,
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CO2 Deployment Fact Sheets: Tailored to Each State

Cement Hydrogen I L
9.2MT

Ammonia
@ 0.6 MT

Refineries

1 circle represents I N 1 circle represents

. . - Hvd 1 industrial facility
1 industrial facility 42 MT ”‘I’ﬁ“ or power plant

or power plant Waste
0.4 MT
c?’il SIJ) (l\’nwrer @ Refineries
) 144NMT  Ggas
Processing
0.3MT

Coal Power
594 MT

Chemicals

]
.. ... 0.7 MT

Metals &
Minerals
59MT

Metals &
Minerals
36 MT

. Paper . Progeasssing
Larger ugcr:esh 0.2 MT facilitiggc;erg Larger circles 12 MT ¢ _l_t_Faded
represent nigner Taclii represent hiaher 42 MT acllites are
annual CO, S T ineligible for armual COy” ineligible for
emissions ' 45Q tax credit emissions 45Q tax credit

GREAT PLAINS
INSTITUTE

Figures authored by Elizabeth Abramson, Great Plains Institute, 2019



Modeling is Setting Stage for Longer-Term Development of
Regional Carbon Capture, Transport and Storage Hubs

* Modeling is driving awareness among state officials

and industry, labor and NGO stakeholders of the
R E G I 0 N A L opportunity presented by the 45Q tax credit.

C A R B 0 N * Strategy: Advance state CO, transport

infrastruct I ' d policy devel ti
CAPTURE conjunction with CO, pipeline financing legislative
effort in Congress.
D EPLUYM ENT * Reframing the challenge as opportunity: Building a
I N I T I AT I V E new carbon economy for emissions reductions,

domestic energy and industrial production and
high-wage jobs.



Thank You

Brad Crabtree
Vice President, Carbon Management
Great Plains Institute
(701) 647-2041 work | (701) 830-0302 mobile
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