ACCELERATING
CCUS

Adiverse commercial CCUS industry has begun to

emerge in the PCOR Partnership region. Using a variety of business models,
the active commercial CCUS projects are integrating private investment with federal
and state incentives, such as the 45Q tax and Low-Carbon Fuel Standard (LCFS)
programs. Further CCUS deployment in the PCOR Partnership region will build on
the current commercial activity and be accelerated by facilitating the development
of projects currently in the planning stages, supporting regional infrastructure, and
investigating and addressing remaining barriers to widespread CCUS adoption.
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CHALLENGES TO CCUS DEPLOYMENT RAMPING UP CCUS DEPLOYMENT

To accelerate commercial deployment of CCUS across the PCOR Partnership S ooking ahead, the PCOR Partnership plans to support CCUS
region, CCUS must be widely accepted as a suite of trusted, economical, i B deployment across the region through the following activities:
and conventional technologies that are part of the overall carbon management S
solution. For this to happen, several challenges need to be addressed. NG 1. Build upon assessments of regional storage data to verify the
9 target formations' ability to store CO,.

2. Facilitate the development of the infrastructure required to

REGULATIONS AND PERMITTING - Although much has happened in the regulatory world transport CO, from the source to the injection site.

of CCUS (e.g., states getting primacy, states establishing pore space ownership rulings,
etc.), regulatory and permitting uncertainties (e.g., compliance risks) remain a challenge
to accelerating CCUS deployment. Ongoing efforts to permit CCUS projects in states with
and without Class VI primacy will clarify the permitting process and establish the needed
pathways to receive all necessary project approvals.

3. Facilitate the development of the rapidly evolving North
American regulatory and permitting framework for CO,
storage.

4. ldentify opportunities for CCUS, and support development of
projects by PCOR Partnership partners.

LONG-TERM LIABILITY - The project operator usually has primary responsibility for the
CO, storage project during the injection phase. However, monitoring and remediation
responsibilities may vary in the postinjection period, which may last many decades. The
uncertainty in the scale and duration of postinjection responsibility may make some CCUS
project developers wary.

- Continue collaboration with the other RCSP Program

ECONOMICS - For companies to deploy CCUS technologies, they will bear costs associated
with carbon capture, transportation, and storage. Companies need to understand the existing
regulatory environment and tax and other incentive programs well enough to see prospective
CCUS deployment as profitable over the long term, thus justifying the investment and
acceptance of any risk.

TECHNOLOGY PROOF OF CONCEPT - Although several commercial-scale CCUS projects j—
are in place, operational experience with CCUS technologies in real-world conditions is still
greatly needed. Each large-scale carbon capture project that is successful leads to the next

level of understanding and improvements in permitting as well as capture, transport, and -
storage technologies.

INFRASTRUCTURE DEVELOPMENT - Most of the large-scale CO, sources in the PCOR Partnership
region are not near large CO, storage opportunities. Increasing the adoption of CCUS will entail
cost-efficient means of moving captured CO, to areas with ideal geologic storage opportunities.
Large-scale deployment of CCUS will require a marked increase in commitment by both

government and industry to plan and build the needed CO, transportation infrastructure.
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REGULATION

CUS policy is taking a prominent position in the climate
management debate occurring at national, regional, and
local levels, and the legal framework for the geologic storage of

CO, continues to evolve.

In areas where extensive oil and gas production activities

have taken place (in particular, EOR or acid gas injection), the
regulatory framework is well established. In other jurisdictions,
less regulatory framework may be in place for geologic storage
of CO,. Government organizations—which vary by jurisdiction—
may have oversight for various aspects of the CCUS project,
including the permitting, construction, health and safety,
liability, protection of water supplies, and monitoring. EPA has
promulgated rules for various aspects of carbon management
and reporting; many states are moving forward with their own
rules and regulations to accommodate CCUS projects.

PRIMACY

Because of the evolving nature of regulatory frameworks
atvarious levels of government, this atlas provides general
overviews of select rules and policies currently under debate;
this atlas can be considered up to date as of February 2024,
unless otherwise noted.

To facilitate the exchange of information, ideas, and experiences
among oil and gas regulatory officials, the PCOR Partnership
hosts Regulatory Roundup meetings. The meetings inform
regional regulatory officials about the current status and
evolving nature of regulations that affect CO, capture,
compression, transport, injection for CO, storage, or CO, EOR.
These meetings allow for improved coordination of regulatory
strategies that will ultimately enhance opportunities for CO,
storage and CO, EOR in the region.

EPA creates minimum regulations, and the Safe Drinking
Water Act (SDWA) establishes a process for U.S. states to
apply to EPA for the authority to regulate underground
injection. This is known as primary enforcement authority,
or primacy. When a state demonstrates to EPA that it has
established an appropriate level of statutory authority and
administrative regulations, EPA grants the state primacy.
Under the UIC (underground injection control) Program,
primacy is distinguished by individual injection well

classifications.

In the PCOR Partnership region, North Dakota and
Wyoming both have received Class VI primacy. If state
primacy has not been established, the EPA regional office

enforces the federal UIC Program regulations.

Regulations for CO, injection are established
under the SDWA UIC Program. The UIC
Program is a U.S. federal regulatory program
administered by EPA and designed to protect
USDWs.

In December 2010, EPA published the federal
requirements for Class VI wells, which are

wells used to inject CO, for the sole purpose
of geologic storage. Class VI wells have specific
criteria in place to protect USDWs. These
criteria include requirements for extensive

site characterization, well construction, well
operation, comprehensive monitoring, financial
responsibility, and reporting. EPA acknowledges
that CO, EOR stores CO, while producing

oil during EOR operations and that CO,
injection under Class Il rules can recognize the
incidentally stored volume.

Class Il wells are used only to inject fluids
associated with oil and natural gas production.
A Class Il well can either be used for disposal
purposes to inject waste fluids associated with
oil and gas production or to enhance oil and gas
recovery. Injection of CO, for EOR is regulated
and permitted as a Class Il injection well.

CLASS VI WELLS

Inject CO, for Long-Term Storage to
Reduce Emissions to Atmosphere

DRINKING WATER

RESOURCES

BASE OF
USDWs

S
CO, STORAGE

UNDERGROUND INJECTION CONTROL PROGRAM

CLASS Il WELLS

Inject Oil and Gas
Production Fluids
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REGULATORY STATUS

Received approval to pursue UIC Class VI primacy from

& el G : . EPA. Legislation under consideration addressing carbon
o @ . storage licenses and leases on state land, unitization,

and the establishment of a closure trust fund.

g
i

e LS

Has adopted existing
oil and gas regulations
for CO, storage.

Has developed regulations for storage, pore space
ownership, and long-term liability. Long-term liability is
covered by the Post Closure Stewardship Fund to help

cover the obligations assumed by Alberta after closure.

Has legislation addressing
pore space ownership.
North Dakota takes over
long-term liability of CO,
storage with an established
trust fund and per tonne fee.

Ministry of Natural Gas
Development is developing a
regulatory framework for CCUS.

Has legislation addressing pore space ownership,
long-term liability, and establishment of storage
reservoir program fund. Implementation of this
legislation is contingent upon application and
approval of Class VI primacy.

Has legislation addressing pore space ownership;
operator owns and is liable for stored CO,. Established
trust fund for long-term stewardship expenses.
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Has legislation in place addressing pore space
ownership; established a trust fund and per
ton fee to cover long-term liability by the state.

No legislation in place or rules
adopted or under development.

PORE SPACE

Pore space can be defined as “the free space between the mineral
grains of a geologic formation” or “a cavity or void, whether natural
or artificially created, in a subsurface sedimentary stratum.” In
either case, the cavity or space is filled with some type of fluid
prior to injection: typically oil and brine in an oil field or just brine
in a DSF. During CO, injection, the injected CO, displaces most

of the fluid originally in the pore spaces. When developing CO,
storage projects, project developers need to ensure they have
rights to the necessary pore space in a prospective storage
formation.

In many countries, subsurface pore space is owned by the

federal government. In the United States, only a handful of states
have clarified pore space ownership: North Dakota, Wyoming,
Nebraska, Alaska, and Montana. To access the pore space needed
to store CO,, the CO, storage operator must pursue pore space
access agreements with the parties that own the pore space.
These agreements involve negotiations surrounding the value of
the pore space. This value likely translates into payment terms of
$/tonne/unit of land. Forced unitization (or amalgamation) of pore
space is permitted in some states. In this case, if some percentage
of owners agree (e.g., 60%-80%), the remaining owners can

be required to participate with equitable compensation. This
approach is very similar to the unitization process used in the

oil and gas industry. Until there is a broader adoption of defined
pore space management policy, pore space access will remain an
obstacle to widespread CCUS implementation.

LONG-TERM LIABILITY

Long-term liability is broadly recognized as a significant challenge
to widespread CCUS. During and immediately after the active
injection phase, it is generally understood that the injection
operator carries the liability for items such as personal injury,
subsurface trespass, mitigation of leaks, etc. The main challenge
is determining the appropriate policy framework to manage

CCUS sites after closure. The time frame for geologic storage site
management could extend for many decades beyond site closure.
Without a clear understanding of if and how the long-term liability
can be transferred to local or federal government, the investment
risk to initiate a CO, storage project will remain high. North Dakota,
Montana, Nebraska, Wyoming, and Alberta have established
policies to transfer long-term liability to the state/province.

These policies are the foundation for expanding this concept to
additional states and provinces.

KEY CONCEPTS
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TAX CREDIT

I:irst enacted in October of 2008, Section 45Q of the U.S. tax
code provides a performance-based tax credit for carbon
capture projects and is intended to promote investment in
CCUS implementation. To boost response to the 45Q tax
credit program and broaden eligibility to other industries, the
2018 Bipartisan Budget Act reformed the tax credit program.
The revised 45Q reduced the cost and risk to private capital
of investing in the deployment of carbon capture technology
across a range of industries.

Changes included 1) a larger credit amount; 2) a start-of
construction deadline and 12-year claim period; 3) allowing the
credit for CO, utilization in addition to EOR and for DAC, as well
as allowing smaller facilities to claim the credit; and 4) allowing
owners of carbon capture equipment to claim tax credits
instead of the entity capturing the CO,, which facilitates tax
equity investment.

The deadline to begin construction was further extended

for 2 years, to January 1, 2026, in the Taxpayer Certainty and
Disaster Tax Relief Act of 2020 (Division EE of the Consolidated
Appropriations Act, 2021; P.L. 116-260).

P.L. 117-169, commonly referred to as the Inflation Reduction
Act of 2022 (IRA), modified and further extended the Section
45Q tax credit. In addition to modifying the base credit rates
and definition of qualified facilities, the IRA allowed a larger
credit for qualified facilities or carbon capture equipment that

meet certain prevailing wage and apprenticeship requirements.

In addition, the IRA extended eligibility to claim the credit to
certain nonprofits (“direct pay”) and entities without ownership
interests (“transferability”) and extended the deadline to begin
construction to the end of 2032.>°

n addition to federal tax incentives, North Dakota, Wyoming,

and Montana offer a variety of tax incentives for projects
involving CCUS.® For example, North Dakota eliminates sales
tax on all capture-related equipment, CO, sold for EOR, pipeline
construction, and CO, EOR infrastructure. In addition, North
Dakota reduces the coal conversion tax when CO, is captured,
allows for a 10-year property tax exemption on pipeline
equipment, and eliminates oil and gas extraction tax for
20 years during tertiary CO, EOR. Wyoming has established tax
incentives to spur CO, utilization. The state eliminates tax on the
sale of CO, used in tertiary CO, EOR and allows for a severance
tax credit when oil is produced from CO, injection. Montana
offers a reduced market value property tax rate for carbon
sequestration equipment. A notable law in Montana requires
that all new coal plants capture and sequester at least 50% of
their CO, emissions.

State

North Dakota

Wyoming

Montana

TAX CREDIT

Incentives

Sales and use tax exemption
Property tax exemption
Gross receipts tax reduction

Sales tax exemption
Severance tax credit

Reduced property tax

45 Q Globally, the most progressive

Equipment in service after 12/31/2022 and CCUS-s pECIfI C in ce ntive 61

under construction before 1/1/2033

Equipment in service after
2/8/2018 and before 1/1/2023

Claim Period 12 years once facility is in service 12 years once facility is in service,

5 years if transferred

Recent Actions

Power: at least 500,000
DAC and other: at least 100,000

Power: at least 18,750, capture design capacity
not less than 75% baseline emissions

DAC: at least 1000
Other: at least 12,500

Annual Capture
Requirements
(metric tons)

May 2020 | IRS proposes regulation for 45Q tax credits.

December 2020 | Congress approves 2-year extension of 45Q.

Construction must start by January 1, 2026.
Credit Value
($/metric ton)

Saline storage: base credit $17 ($36 for DAC),
$85 ($180 for DAC) if requirements met

CO, EOR and other: base credit $12 ($26 for
DAC), $60 ($130) if requirements met

Saline storage: up to $50

€O, EORand other: up to $35 August 2022 | IRS expands eligibility qualifications and extends

construction start deadline to 2032.

May 2024 | IRS issues final regulations for “direct pay,” allowing
45Q tax credits as payment for federal income tax.

Eligibility Entity that owns the capture
equipment and ensures the
utilization or storage

Entity that owns capture equipment and ensures
utilization or storage. Direct pay may apply for
certain tax-exempt entities.
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LOW-CARBON FUEL MARKETS

he objective of low-carbon

fuel programs is to reduce
the carbon intensity (Cl) of
fuels used for transportation,
including gasoline, diesel, and
their alternatives. The low-
Cl fuels that generate credits
include ethanol, biodiesel,
renewable diesel, compressed
natural gas (CNG) and biogas,
liquefied natural gas (LNG) and
biogas, hydrogen, and electricity
for electric vehicles (EVs).
Currently, ethanol is the greatest —
contributor to the alternative
transportation fuel market.
By adding CCUS, these fuel
producers are competitively able
to market an even lower-Cl-value
fuel to petroleum importers,
refiners, and wholesalers
regulated by the LCFS Program.

The details and standards for these state government

programs are determined by the legislators and regulatory
agencies that develop and design them. California, Oregon,
and British Columbia have active low-carbon fuel programs.

. Established
. Considering

Introduced

Other areas of the United States looking to pass bills to

establish low-carbon fuel programs are Washington State,
Colorado, and several midwestern states. Canada and Brazil

are also exploring these standards.

nits 2021 budget, the Canadian federal government proposed

to introduce an investment tax credit for capital invested in
CCUS projects, with the goal of reducing CO, emissions by at
least 15 MMt annually. The investment tax credit, the Output-
Based Pricing System (OBPS), will be available to multiple
industrial sectors, including cement, refining, power generation,
hydrogen generation, and DAC. The tax credit is not intended for
CO, EOR projects. The credit is not yet active. It will take effect
once parliament passes enabling legislation; the plan is to make
it retroactive to 2022.5263

INBIHWESH
Federal Backstop Tarriierizs

‘ | Territorial Carbon Tax

BSTItiEh Alberta  g4skatchewan
Caolugrizl

Provincial
Carbon Tax Federal Fuel Charge"
Alberta TIER Regulation

for Industry

Manitoba

’/"’
Federal Backstop |

1 i/ Ontario

Vi

Federal OBPS on

Cibera | ata Time TBD

Modified from https://publications.gc.ca/collections/
collection_2021/eccc/En4-423-1-2021-eng.pdf.

l Federal Fuel Ch
Federal Fuel Charge, FZd:;:I OuBePS ol
Provincial OBPS on Transitioning to
Some Sectors, ;

Provincial OBPS

CANADIAN INCENTIVES

In October 2016, the Canadian Prime Minister announced the
Pan-Canadian Approach to Pricing Carbon Pollution, which gave
provinces and territories the flexibility to develop their own
carbon pollution pricing system along with guidance to ensure
the systems are stringent, fair, and efficient. The Canadian
federal government also committed to implementing a federal
carbon pollution pricing system in provinces and territories that
request it or do not have a carbon pollution pricing system that
meets the federal benchmark, thus creating a federal backstop.
As of 2021, the federal carbon price was Can$30/tonne; it will
increase to Can$170/tonne by 2030. All direct proceeds from
carbon pollution pricing under the Canadian federal system will
be returned to the jurisdiction in which they were generated.

B Federal Backstop Applies in Full
I Federal Backstop Applies in Part
Provincial/Territorial System Applies

- h : Newfoundland
oy and Labrador

Provincial Carbon
Tax + OBPS

(QUENES]

‘ Cap-and-Trade

Prince Edward Island

Provincial Fuel Charge,
Federal OBPS

\Nova Scotia
Cap-and-Trade

New Brunswick
Provincial Fuel Charge as of April 1, 2020,
Federal OBPS Transitioning to Provincial
OBPS at a Time TBD
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INFRASTRUCTURE

he United States currently has the world’s most extensive

CO, pipeline network; however, more infrastructure is needed
to enable widespread deployment of CCUS in the country.
For example, most of the large-scale CO, sources in the PCOR
Partnership region are not near large CO, storage opportunities.
Increasing the adoption of CCUS in the region will require cost-
efficient means of moving captured CO, to areas with ideal
geologic storage opportunities. Without the transport piece of
the puzzle, there is little incentive to pursue the capture piece.

Instead of constructing many new point-to-point pipelines,
a more strategic approach using prescribed trunk lines and

J\,‘-"L/‘ﬁ_-‘al_-,.)"-..n‘_ T @

connector pipelines would be economically advantageous for
efficiently enabling widespread commercial CCUS deployment.
For example, the ACTL, which had strong Canadian government
infrastructure support, was designed to accomodate future
expansion of CCUS. The 240-km pipeline has nearly 90% of
its capacity available to accommodate future CO, sources.
Two newly planned projects in the PCOR Partnership region
involve the development of industrial CCUS hubs with shared
CO, transport and storage infrastructure.®* The development
of additional shared infrastructure, such as pipelines, can be a
strong incentive to trigger new investments.

Hypothetical CO, Trunk Routes

RO
@
ks o0 e
____ Classification of Large Stationary
CO, Emission Sources in the
United States and Canada'®"’

CO, Source Type Annual CO, Output,
tonnes
@ Agriculture Processing
o) _
® CementPlant 100,000-500,000
@ Electricity O 500,000-2,000,000
. () 2,000,000-5,000,000
O Fertilizer <::> 5,000,000-10,000,000
@ Industrial
@ retroleum and Natural Gas ©10,000,000-20,000,000
@ Refineries and Chemical

.
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WYOMING PIPELINE CORRIDOR INITIATIVE

Anotable example of facilitating
infrastructure development

in the PCOR Partnership

region is the Wyoming Pipeline
Corridor Initiative (WPCI). WPC|
was formed to promote the
development of a network of CO,
pipelines throughout Wyoming
for transportation of CO, from
emission sources (such as power
plants) to suitable storage locations
or for other uses (such as EOR).
Under the leadership of the
Wyoming governor’s office and in
collaboration with researchers,
industries, and other state
agencies, WPCl proposes pipeline
routes that would cover almost
2000 miles and cross federal,
state, and private lands in central
and eastern Wyoming. Project
development continues to progress
along these pipeline corridors.

Sweetwater Carbon Storage Hub CarbonSAFE Project

The Sweetwater Carbon Storage Hub CarbonSAFE
project will comprise over 100,000 acres of leased
pore space and over 550 million metric tons of CO,
storage capacity. The project will provide a carbon
management solution for industrial emitters in
southwestern Wyoming and across the Mountain
West. In December 2023, the Wyoming Department
of Environmental Quality issued three Class VI UIC
permits in relation to the project, which are the first to
be issued in the state of Wyoming.

Annual CO, Output,
tonnes

100,000-500,000
500,000-2,000,000
2,000,000-5,000,000
5,000,000-10,000,000
>10,000,000

CarbonSAFE

Pipeline Corridor
Existing CO, Pipeline
Storage Target Oil Field

Sedimentary Basin

Wyoming CarbonSAFE Project
at Dry Fork Station

Williams Echo Springs CarbonSAFE Project

Started in 2023, UWY SER, in collaboration with Williams

(a midstream natural gas company), is leading a storage
complex feasibility study to develop a dedicated CO, storage
hub for current and future industries in the Echo Springs
area of south-central Wyoming. The 2-year study plans to
permit and drill a deep stratigraphic test well and interpret
the resulting data, models, and documents for further site
development. Expected outcomes from the study include
confirming which of the six stacked formations at Echo
Springs can store at least 50 million metric tons of CO,.
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THE BUSINESS CASE FOR CCUS
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hether from a capture-ready nearly pure CO, source
associated with an ethanol plant or from the retrofit
of an 800-MW coal-fired power plant, implementing CCUS
is an expensive endeavor. For an industry to move forward
with a CCUS project, an appropriate business model must be
adopted.

Selling captured CO, as a commodity is the easiest business
model if the buyer and seller can agree on the CO, sale price
and a long-term contract. This type of arrangement defines a
traditional CO, EOR situation.

Without a market price for the CO, and an amicable buyer-
seller relationship, alternative business cases are required.
To incentivize CCUS where a market does not exist, the U.S.
government has established a tax credit program for storing
CO.,. The value of these tax credits provides the business
case to move forward with CCUS projects to offset the

cost of implementation. Canada has recently proposed an
investment tax credit for capital invested in CCUS projects,
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with the goal of reducing emissions by at least 15 MMt of CO,
annually.

CUS can play a vital role in reducing atmospheric CO,

levels while simultaneously preserving the option of using
abundant and low-cost domestic fossil energy resources.
However, the scale of CCUS deployment needed to result
in significant reductions will require thousands of CCUS
deployments around the world over the next three to four
decades. The expansion of a new technology at that rate is
challenging but achievable, particularly when the technology
becomes routine and impediments are mitigated. Research,
development, and demonstration (RD&D) programs, such
as those currently conducted by DOE's RCSP Program, are
critical for demonstrating CO, storage in diverse geologic
settings and will establish the basis for CCUS's widespread
global deployment.

Some CCUS projects, like those associated with ethanol
plants, can bolster their business case by capitalizing on
increased commodity values (more money per gallon

of ethanol). Leveraging carbon markets, like the LCFS
established in California or Oregon, can provide direct
financial gain to an ethanol company implementing CCUS.
The projects may be able to stack the financial benefits

of increased commodity prices and the tax credits gained
from the U.S. government. This combination is the driver for
recently announced large-scale gathering and transport of
CO, from ethanol plants in the United States.

The Canadian federal government has put a tax on CO,
emissions (currently Can$30/tonne). Under this situation,
there may be financial benefit to capture and store the CO,
rather than pay the tax. This potential financial benefit would
be the business case for CCUS.

CCUS ACCEPTANCE

ENVIRONMENTAL, SOCIAL, AND CORPORATE GOVERNANCE
AND CCUS

Environmental, social, and corporate governance (ESG) are
intangible factors that contribute to the sustainability and
ethical impact of investments. The approach to, assessment
of, and reporting of ESG factors are growing considerations
for investors, shareholders, and the public who seek
greater levels of transparency to evaluate risk exposure.

An increasingly central aspect of many ESG assessment

and rating schemes is a corporation’s exposure to climate
change-related risks.

Despite broad awareness of the potential for CCUS within
the investment and rating communities, substantial
uncertainty remains regarding its more widespread
deployment. As such, CCUS is undervalued in its potential for
improving a company'’s ESG performance.®® Perhaps as CCUS
matures, it will better boost ESG ratings. In the near term,
ESG factors can play a contributing role in the development
of commercial CCUS projects that are founded on more
robust business cases.
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ENGAGING THE PUBLIC

Public awareness and support are critical to the development
of new energy technologies and are widely viewed as vital
for CCUS projects. CCUS remains an unfamiliar technology to
many members of the public, and local opposition to specific
project proposals can be significant in some cases. However,

Educational
Workshops

TAKE IT ON THE ROAD

Engaging the public, policymakers, and industry on CCUS
remains an essential component of PCOR Partnership activities.
This is done through presentations and participation at
meetings and public and industry events throughout the region.

The Role of Markets

; Y Out of the Air - Managing
Nature in the Reducing Qur Into the Soil ; Carbon
Balance Carbon Footprint Land Practices That Reduce Dioxide

Atmospheric Carbon Levels

enhanced and coordinated public outreach is improving
awareness of the role of CCUS as one option to reduce GHG
emissions. To that end, the PCOR Partnership is working to
increase CCUS knowledge among the general public, regulatory
agencies, policymakers, and industry.

Media
Relations

Landowner/
Stakeholder
Relations

TAKE IT TO PRIME TIME

The PCOR Partnership has collaborated with Prairie Public
Broadcasting to provide educational activities and documentary
productions.

The Geologic Solution

Award-Winning Documentaries

THE,PCOR PARTNERSHIP
INITIATIVE

Reliable, Affordoble

i Resilient Energy

Public Web Site

TAKE IT ONLINE

Separate public and partners-only websites provide information
in terms and context tailored to meet the needs of the distinct
demographics.

s

Reducing Greenhouse Ga
Energy with a Smaller Carbon Footprint -

Lo

PARTNERS-

New PCOR Partnership Prod

Partners-Only Web Site

NLY SITE

Video Clip Library

TAKE IT WITH YOU

Scientific fact sheets, presentations, posters, and reports inform
technical audiences, while products such as documentaries,
presentations, the regional atlas, and nontechnical posters tell
the story of CCUS for a general audience.

Posters

Regional Atlas

Safely St
(carbon capt

PCOR PARTNERSHIP

Technical Videos
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NOMENCLATURE CCUS UNITS AND CONVERSION FACTORS

ACTL Alberta Carbon Trunk Line NETL National Energy Technology Laboratory Prefixes
bbl barrel N,O nitrous oxide T tera 1012 trillion
CarbonSAFE Carbon Storage Assurance Facility Enterprise NWR North West Redwater Partnership : -
L G giga 10° billion
CCA Cedar Creek Anticline (o R ozone —
CCs carbon capture and storage OBPS Output-Based Pricing System il mega 10° million
Ccus carbon capture, utilization, and storage PCOR Plains CO, Reduction (Partnership) k kilo 10° thousand
CH, methane PCO,C Partnership for CO, Capture m milli 103 one-thousandth
Cl carbon intensity PDM permanent downhole monitoring 9] micro 10°® one-millionth
co, carbon dioxide ppm part per million n nano 10° one-billionth
CNG compressed natural gas psi pound per square inch
CO,eq CO, equivalent PTRC Petroleum Technology Research Centre Conversion of Mass to Volume of CO,(all at 1 atm)
DAC direct air capture RCSP Regional Carbon Sequestration Partnership standard temperature short ton tonne (metric ton)
DGC Dakota Gasification Company R&D research and development | 0°C/32°F (scientific) 16.31 Mcf 17.98 Mcf
Denbury Denbury Onshore, LLC RD&D research, development, and demonstration S0E (@l e e s 1724 Mcf 19.01 Mcf
DOE U.S. Department of Energy RTE Red Trail Energy, LLC : :
DSF deep saline formation SDWA Safe Drinking Water Act 20°C/68°F (utilities) 17.51 Mcf 19.30 Mcf
ECBM enhanced coalbed methane SER School of Energy Resources Mcf = 1000 ft*
EERC Energy & Environmental Research Center stb stock tank barrel Volume
EOR enhanced oil recovery TDS total dissolved solids barrel of oil X 42.00 = U.S. gallon
EPA U.S. Environmental Protection Agency uIC underground injection control X 34.97 = imperial gallon
ESG environmental, social, and corporate governance Usbw underground source of drinking water X 0.1590 = cubic meter
EU Europ'ean Ulmon uwy Umvlersn;ylof Wyommg U.S. gallon X 00238 _ —
EV electric vehicle VSP vertical seismic profile )
FEED front-end engineering and design WPCI Wyoming Pipeline Corridor Initiative i 5-/85 |l
FID financial investment decision X 08327 =  imperial gallon
GHG greenhouse gas imperial gallon X 1.201 = U.S. gallon
Gt gigatonne or billion tonne
H,O water
IEA International Energy Agency X 2000 = pound
InSAR interferometric ;ynthetic aperture radar X 0.9072 _ metric ton
IRA Inflation Reduction Ac't of 2022 X 1000 = kilogram
IRS Internal Revenue Service
ITC Integrated Test Center X 1.102 = shortton
LCA life cycle analysis
LCFS low-carbon fuel standard Length/Area
LNG liquefied natural gas mile X 1.609 = kilometer
mg/L milligram per liter kilometer X 0.6214 =  mile
Minnkota Minnkota Power Cooperative hectare X 2471 = acre
MRV monitoring, reporting, and verification X 0.0039 = square mile
m\'\;': m””?: tonne -~ . ; acre X 0.4049 = hectare
monitoring, verification, and accountin , : in thi ibed i
A : square il X 600 = e e e e e
NDIC North Dakota Industrial Commission X 259.0 = hectare used according to original data sources or industry
X 2.590 _ square kilometer standard (e.g., barrels of oil).
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