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Scope of Work

e |nvestigate land-based CO2 pipeline
regulations

- Carbon capture, utilization, and storage
(CCUS) role in 2050 climate goals

- Current CO2 transmission pipeline practices

- Federal, state, and local responsibilities for
siting, safety, and economic regulation

- Considerations for state and federal
regulators
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CCUS Background

e Defining CCUS
e Global market ($2.1 billion) growth

- Expected 19.5 percent increase annually through 2028
e U.S. development incentive growth

- Department of Energy (DOE) has supported CCUS projects since the mid-1990s
- 45Q tax credits

- Bipartisan Infrastructure Law and Inflation Reduction Act—supersized
investments
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Barriers to CCUS Deployment

e Technical feasibility

e Cost

e |nconsistent incentives

e Scarcity of opportunities for utilization
e Scarcity of infrastructure

e Public opposition
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CO2 Pipeline Primer

e Transmission pipeline technology
and infrastructure

CRITICAL POINT - Pipelines: Large quantities of CO2

304°K=31°C=88"F
83.8 bar = 8.38 Mpa

- 1,070 psi over long distances

- Physical state of CO2 in pipelines
(liquid, gas, supercritical)

i . - Carbon steel construction with
200 250 300 350 400 internal and external corrosion

TEMPERATURE

T(x) protection

e Conversion of hydrocarbon pipelines
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Pipeline Primer

e Safety considerations

PSC

Incidents of failure

Health and environmental impacts
of leaks

Stream purity and pipeline integrity
(phase behavior and corrosion)

Interconnection

6



CO2 Pipeline Primer

e Estimates for the deployment of new land-based CO2 pipelines capacity

PSC

- Princeton Net-Zero America (66,000 pipeline miles)
- Great Plains Institute (29,000 pipeline miles)
- Decarb America
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CO2 Pipeline Regulation

[ 9 ) United Stat
e Complex web of federal, state, and local \-;,EPAErTw?onmiﬁfm Protection
] Agency
regulations

MATIOMAL SYSTEM OF PUBLIC LANDS

- Siting: State or local approval for siting

(excluding federal lands)
e Depends on route and jurisdiction, extensive to

minimal permitting

U.5. DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

S

e Federal Energy Regulatory Commission and Surface AT
Transportation Board

SERVICE

e Right-of-way access

- Safety: Primarily federal

- Economic regulation: Minimal
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CO?2 Pipeline Regulation: Federal

U5, Department of Transportation
Pipeline and Hazardous Materials
Safety Administration

e Gas Transmission and Hazardous Liquid Pipeline Safety Programs ngims
Participating States in the Federal/State Cooperative Partnership S

T

Washington
Inter: 1,955 Inra 294
Infer: 739 Inira 81

Western Region:
Tater: 28,110 Tatra: 23,090
Inter: 22,067 Intra: 10,931

North Dakota

or
Inter: 1,749 Intra: 811
Inter: 432 Intra: 16

OR

Inter: 1,198 Intra: 296
Inter: 635 Intra: 16

Inter: 1,138 Intra:

Inter.
Inter: 548 Intra: 28

¥ Intrastate Gas Pipeline Notes

- CA PUC does not have jurisdiction over certain Intrastate
Transmission Operators

- VA SCC and CA PUC inspect Municipal Operators under 60106 agreements with PHMSA.

Inter: 2,346 Infra: 265
Inter: 4,122 Intra: 1,410

SD

NE

Central Region:
Tates: 52,131 Tntea: 19,331

Inter: 55,772 Intra: 3,331

Minnesota

Inter: 5,032 Infra: 527,
Inter: 5,320 Intra: 39

- Michi
Wisconsin 2
Inter: 3,732 Intra: 930

Inter: 3,265 Intra: 289
M Inter: 2,553 Intra: 9

wi o

lowa.
Inter: 6,450 Intra: 1,976
Inter: 4,906 Intra: 0

Inter: 5,872 Intra: 6,545
Inter: 10,852 Infra: 5,485

W
llinois N
Inter: 6,136 Intra: 3,319
Inter: 8,970 Intra: 96

Indiana
MO L Inter: 3,600 Intra: 1,844

Inter: 3,857 Intra: 261

Inter: 3,643 Intra: 1,054
Inter: 6,156 Intra: 37

AR

Azbama

Southwest Region:
Inter: 50,746 Intra: 53,170

Inter: 60,743 Intra: 59,747

Arkansas inter: 4,630 Intra: 2,252
Inter: 6,154 Intra: 1,424, Inter: 1,791 Intra: 227
Inter: 2,055 Infra: 278

Mississippi
Inter: 9,753 Intra: 1,263
Inter: 3,778 Intra: 293

Infer 19 618 Infa: 6,326 jag.
Inter: 8,649 Intra: 5.449

Gas Transmission Mileage (blue text)
Hazardous Liquid Mileage (red text)

Mileages depicted reflect all onshore data that has been
incorporated into the National Pipeline Mapping System
(NPAIS) as of February 2023,

US. Department of Transportation
Pipeline and Hazardous Materials Safety
Projection: Albers Equal-Area Conic
Map Produced: March 2023

Inter: 3,660 Intra: 5,345

Eastern Region:
Tater: 32,720 Tntea: 6,377
Tnter: 13,117 Intra: 1,176

sc

jorida.
Inter: 5,090 Intra: 640
Inter: 84 Intra: 413

Massachusetts
Inter: 1,099 Inira: 31
Inter: 92 Intra: 104
Rhode Island
Inter: 96 ntra: 0
Inter: 17 nfra: 0

‘Comnecticut
Inter: 600 Intra: 0
Inter: 95 Intra: 23

New Jersey
Inter: 1,127 Intra: 501
Inter: 535 Intra 60

ware
Inter: 404 Intra: 14
Inter: 33 Infra: 11

Maryland
Inter: 742 Intra: 262
Inter: 315 Intra: 56

District of Columbia
Inter: 0 Intra: 5
Inter: 4 Intra: 0

Virginia
70 Intra: 551
138 Intra: 11

,832
214 Intra: 39

South Carolina
Inter: 2,003 Intra: 855|
Inter: 901 Inra: 5

Southern Region:
Inter: 35,714 Intra: 12,082
Inter: 12,217 Intra: 1,119

FL

|

o

e U.S. Department of
Transportation (DOT)
Pipeline and Hazardous
Materials Safety
Administration (PHMSA)

- Jurisdiction: Interstate and
some intrastate pipelines

- State cooperative partnerships

STATE JURISDICTION: INTERSTATE AGENTS
A Gas and Hazardous Liquid Pipelines
[N\ Hazardous Liquid Pipelines Only

[Z7] Gas Pipeines Oxly

STATE JURISDICTION: INTRASTATE AGENTS
[ Gas and Hazardous Liquid Pipelines: 60105(z) Cestification)
[ Gas Pipetines Only: 60105(a) Cestification

[ Not Pasticipating
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CO?2 Pipeline Regulation: Federal

e Regulatory treatment by CO2 physical state

PSC

- Narrow definition of supercritical CO2

- The Pipeline Safety, Regulatory Certainty, and Jobs Creation Act of 2011 sought

the exploration of CO2 transportation as a gas
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CO?2 Pipeline Regulation: Federal

e |mpact areas for CO2 pipeline rupture

PSC

- Modeling used for other hazardous liquids inadequate for CO2

- Unique dangers of CO2—colorless, odorless, dispersion significantly impacted by

geography
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CO?2 Pipeline Regulation: Federal

e Recent PHMSA action
- 2019: Inspection and leak detection rule updates
- 2022

e Issued S$4 million fine for Satartia incident
e Advisory bulletin on extreme weather and pipeline inspection
e Research grant for dispersion modeling

e New rules, specific to CO2 pipelines, coming soon?

PSC
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CO2 Pipeline Regulation: State and Local

e Narrow federal regulations leave significant opening for state and local

regulators

e CCUS incentives driving investments that outpace federal regulation
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CO2 Pipeline Regulation: State and Local

e Jexas Permian Basin
- First CO2 pipelines in the U.S. =

- Regulated by the Railroad
Commission of Texas—no permits

- Common carrier self-designation

PSC

v in 'F PUBLICSECTORCONSULTANTS.COM 14




CO2 Pipeline Regulation: State and Local

e |llinois

PSC

- Regulated by the Illinois Commerce Commission
e (CO2 transport by pipeline declared a public use and benefit
e Broad eminent domain authority

e No common carrier requirement

- Only Midwest state with a dedicated CO2 pipeline statute

- Multiple recent proposals, including a California-style moratorium
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CO2 Pipeline Regulation: State and Local

e Summit Carbon pipeline esss» Navigator Heartland pipeline esss» Wolf Carbon pipeline ° I owa

- Regulated by the lowa Utilities
Board

e Broad eminent domain authority
with a certificate of public
convenience and necessity

e Common carrier status not required
- Epicenter of the current CO2
pipeline debate

e Summit, Navigator, and Wolf
pipeline projects

Sources: Summit Carbon Solutions, Navigator Heartland Greenway and Wolf Carbon Solutions Gazette map
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CO2 Pipeline Regulation: State and Local

e Nebraska/Minnesota

e Contrasting approaches to regulation in the absence of CO2-specific authority
Nebraska Public Service Commission

PSC

No state-level siting authority

Unclear eminent domain authority for pipeline developer—no legal challenges, yet

Local authorities heavily lobbied by pipeline opponents

Minnesota Public Utilities Commission

The commission voted unanimously in 2022 that it had authority under existing law to regulate CO2

pipelines

The commission received support and opposition from pipeline developers

2023 legislation added CO?2 to statutory pipeline definitions
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CO2 Pipeline Regulation: State and Local

e California

- California enacted a moratorium on utilization of CO2 pipelines until PHMSA
provides updated safety rules

- California Natural Resources Agency and Public Utilities Commission charged
with developing draft regulatory framework for CO2 infrastructure in early 2023

- Long-term deployment outlook unclear pending PHMSA action
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CO2 Pipeline Regulation
Gaps

e Matters of unclear jurisdiction

- Economic regulation

Physical state

Environmental justice

Multijurisdictional pipelines

PSC

Biden signs order prioritizing ‘environmental justice’

Midwest COZ pipeline rush creates
regulatory chaos

Biden-Harris Administration Invests $251
Million to Expand Infrastructure to
Support CO2 Transport and Storage

States rush to make rules governing C02
pipelines planned for Midwest

CO2 pipelines planned for Minnesota, Illinois, lowa, Nebraska, the
Dakotas

SAFETY ADVOCATE WARNS OF A LACK
OF OVERSIGHT FOR NEW CO2 PIPELINES
NEEDED FOR CARBON CAPTURE

US carbon pipeline faces setback as
residents refuse to cede land rights
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CO?2 Pipeline Regulation: International

e U.S. is home to a majority of world’s CO2 pipeline infrastructure

e Growing interest worldwide

PSC

- Alberta Carbon Trunk Line
- Delta Rhine Corridor
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CO?2 Pipeline Regulation: International

e Canadian approach

- Canada Energy Regulator (CER)
exercises exclusive authority for
siting, operation, and economic
regulation for CO2 pipelines
crossing provincial or
international borders (e.g., Souris
Valley)

e CER can exercise eminent domain

authority for private or common
carrier pipelines

PSC

I
) | Souris Valley CO; Pipeline

Regina
Weyburn-Midale Oil Field
Boundary Dam

i F'IJlESm n

MT |ND

Souris Valley Pipeline

@ Bismarck
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Hydrogen Pipeline Regulation

e Hydrogen has received similar market incentives via BIL and IRA,
improving project economics and speeding deployment

- Advantage of being viewed as an energy commodity serving as a fuel and energy
storage medium

- Different safety concerns and potential for greater siting opposition due to the
risk of combustion

e Lack of clear regulatory authority
e Transported as a gas, more likely to fall under existing federal authority
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Questions for Policy and
Regulatory Decisionmakers

e PHMSA
- CO2 defined

- Impact radius and emergency response
protocols

- Stream purity

PSC

v in 'F PUBLICSECTORCONSULTANTS.COM 23



Questions for Policy and
Regulatory Decisionmakers

e DOE

- Alignment of research and grant funding to
support collaboration in multijurisdictional
deployment

- Application of common carrier
requirements for Carbon Dioxide
Transportation Infrastructure Finance and
Innovation Program in the absence of
consistent national standards

PSC
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Questions for Policy and
Regulatory Decisionmakers

e Public utility commissions (PUCs) and
other state-level policymakers

PSC

Clear permitting standards and regulatory
authority for PUCs

Building technical expertise
Supporting interstate development
Common carrier consistency

Alternative dispute resolution options for
siting
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Conclusion

PSC

Regulatory uncertainty could limit CCUS infrastructure deployment and
affect carbon reduction goals

Federal agencies can lead by driving timely research to address public
safety concerns

Significant opening for national organizations (e.g., National Association
of Regulatory Utility Commissioners) to facilitate inclusive CO2 policy
development
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Upcoming

e NARUC Summer Policy Summit, July
16-19 in Austin, TX

e Clean Coal Subcommittee panel:
Balancing New EPA Power Plant
Emission Rules with Reliability
Considerations: Clean Air Act
Section 111 After EPA v. West
Virginia

Sunday, July 16t 2:45-3:45pm

* Check www.naruc.org/cpi for
information on upcoming activities



http://www.naruc.org/cpi

Thank you!

Visit www.naruc.org/cpi for
additional resources

Contact Kiera Zitelman
(kzitelman@naruc.org) and

Kathryn Kline (kkline@naruc.org)
with questions
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