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Carbon capture can provide a practical path to reducing emissions in some of the hardest-to-abate sectors—
cement, steel, refining, chemicals, ethanol, and fossil power. But capture technology is only half the equation: 

to geologic storage or utilization sites. Pipelines are the only mode that 
can handle the scale required for commercial deployment. While rail or truck may be viable for small-scale or 
pilot projects, they cannot move the multi-million-ton volumes needed to support broad industrial adoption.

Pipelines provide three decisive advantages:
Scale & Continuity:
far lower operating costs than any other option.
Geographic Reach: Shared, hub-and-spoke systems allow many emitters—large and small—to 
connect to regional storage hubs. This lowers unit costs, spreads infrastructure risk, and avoids the 
“one- -well” trap.
Longevity: Built for 30–50 years of service, pipelines become durable backbone assets that enable 
learning curves, commercial confidence, and system-wide cost reductions for capture and storage.

Today, the U.S. network totals only about 5,300 miles—
rather than long-
remains a minor system.

critical link that will make this transformation possible. Today’s 5,300-mile network—though modest compared to 
oil and gas systems—demonstrates t
Princeton confirm that a ten- to twenty- -century is both necessary and achievable to support 
the nation’s CCUS goals. Momentum is building:
safety standards, ensuring that future pipelines will meet the highest levels of engineering integrity, geohazard 
resilience, and community protection. F are creating early 
market demand, while industry advances in fuels, cement, and steel are signaling durable commercial interest.
However, challenges remain—

network can become the “Interstate of 
Carbon,” linking emitters to storage hubs, enabling industrial competitiveness, and positioning the United States as 
a global energy leader 
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Usually transported in 
state at high pressure; can also move as gas or sub-
critical liquid. Water must be removed to prevent 
carbonic acid corrosion in steel.

Oil and natural gas generally transported 
in liquid or gaseous form; corrosion risks 
are different and easier to manage.

-OF- -of-way are 
—decisions 

are state-led. Federal permits may still apply (e.g., 
water crossings, federal lands).

Interstate natural gas pipelines are
authorized , while intrastate 
pipelines are authorized by state
agencies; oil pipelines vary but generally 
face clearer federal frameworks.

-
and adds new rules on emergency-planning zones, 
vapor-dispersion modeling, and geohazard 
monitoring.

-established 

Controlled by states, leading to inconsistent 
outcomes (approvals, restrictions, or denials).

Interstate natural gas pipelines benefit 
from federal eminent-domain authority 

. By contrast, oil 
fall under 

lack federal siting or eminent-domain 
authority, which remains governed by 
individual state laws.

ational nvironmental Policy applies 
for federal actions. 

.

and operating best practices that reflect lessons from previous incidents 

to avoid landslides, floods, or seismic risks; use remote block valves, pressure monitoring, and 
plume modeling to define emergency planning zones.

Maintain emergency responder plans; run drills with local authorities; deploy robust leak-
detection and automated shutdown systems; ensure clear community alerting protocols.

Build hub-and-spoke, open-access pipelines to connect multiple emitters; add interconnects for 
redundancy; coordinate rights-of-way with states to minimize duplication and land-use conflicts.
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Communicate risks and benefits in plain language; provide tangible community benefits such 
as air monitoring, responder gear, training programs, and local jobs.

HOW -
Princeton University’s analysis projects that achieving U.S. net-zero emissions by mid-century will 
require between , compared to roughly 5,300 miles in operation 
today.The analysis reaches similar conclusions across multiple net-
of transport infrastructure. The message is consistent: without a continent-scale pipeline network, carbon capture 
cannot operate at scale. The policy takeaway is that shared regional infrastructure and open-access storage hubs 
are the most efficient path forward. They reduce unit transport costs, create redundancy if one storage site is 
delayed, and enable many smaller emitters to connect. Building these regional backbones requires coordinated 
development of shared pipeline corridors, compression stations, and hub-linked storage sites, ensuring that 
infrastructure growth keeps pace with capture deployment.

Because states control siting, developers face different land-use rules, timelines, and eminent-domain standards in 

d state-level permitting headwinds; another (Summit Carbon Solutions) faces 

Just as the Interstate Highway 
System unlocked nationwide 
commerce by linking cities, a 

network can unlock 
industrial growth by linking 
emitters to storage hubs. 
Today’s network—about 5,300 
miles, shown in green on the 
map—

of the country without coverage.

to a truly connected system will 
be key to making carbon capture
practical at scale—connecting 
industrial corridors to storage 
basins the way highways 
connected towns to the national 
economy.
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a patchwork of approvals and rejections and continues to litigate and re-apply. The result is an uncertain investment 
environment where timelines and outcomes vary dramatically, discouraging some developers from pursuing 

—driven by landowner rights, safety concerns, and limited trust in eminent-
domain processes— continued project-by-project adjudication unless Congress 
federalizes siting, an idea debated but not enacted.

real-world incidents, actionable design and engagement practices that developers can implement now, and a fast-
evolving policy landscape that will determine the pace and scale of build-out. The Satartia rupture underscored why 
public confidence must come first; the resulting best practices highlight how projects can be engineered and 

– ere federal and state rules, siting authority, and 
market demand are heading. Together, these themes provide a roadmap for sponsors and policymakers seeking 
to move carbon capture from early projects to reliable energy infrastructure.

while 

emergency response-issues that shaped both interim advisories and a

Key design and operational priorities now embedded in project planning include:
Geohazard modeling and plume dispersion analysis for valleys, floodplains, and other low-lying areas 

Remote-operated valves and tighter spacing to limit release volumes and isolate compromised 
segments quickly.
Rigorous dehydration and corrosion control to prevent carbonic acid damage to steel pipes.
Community-facing safety systems such as real-time air monitoring, emergency alerting, and responder 
training to ensure preparedness beyond the operator’s control room.

ANCHOR WITH REDUNDANCY: 
-and-spoke systems that connect multiple emitters to at least two independent storage sites, reducing 

single-
BUILD FOR TRUST, NOT JUST COMPLIANCE:
Treat safety deliverables—public alerting systems, first-responder training, local air monitoring—as central project 

Incorporate fracture-control steel specifications, water removal, and geohazard risk assessments into design 
standards and make them visible in permit filings and community materials.
MAP THE GOVERNANCE TERRAIN EARLY:
In state-sited regimes, prepare county coalition strategies, involve local governments and landowners as partners. 
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-domain restrictions and develop route alternatives to avoid costly legal battles.
LEVERAGE PRIMACY PARTNERSHIPS:

and storage development. Where possible, pursue primacy-state models to keep infrastructure timelines on track 
while maintaining rigor.

–
FEDERAL SAFETY

O -specific update 
-phase transport. The proposal 

requires formal emergency-planning zones, geohazard monitoring, fracture-control specifications, and stronger 
’s timing is pending with phased compliance deadlines running through the late 

SITING
Congress continues to debate 

siting authority, with several bills 

similar to natural gas pipelines
has cleared both chambers, and states 
remain in control for now. This 
preserves the patchwork: some states 

accommodate projects, while others 
impose strict limits on eminent domain 
or local veto power. Until federal action 
advances, developers must build 
county-by-county coalitions and 
maintain multiple route contingencies.

pipeline siting and eminent-domain 
, mirroring its 

, 

MARKET DEMAND
remains a critical driver for early 

projects. But long-term viability will 
hinge on commercial contracts: enhanced oil recovery, low-
agreements, procurement by cement and steel buyers, and the ability of storage sites to deliver at scale. The 

ghlights the risk: even in a 
favorable policy environment, uncertain demand and cost escalation can stall or reshape projects.
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capture in the United States evolves from scattered 
demonstrations into a reliable industrial service. The current network—just over 5,300 miles—barely scratches 

of the challenge. But success will depend on more than laying steel in the ground: it requires consistent safety 
standards, clear and predictable permitting pathways, strong state and community partnerships, and durable 
market demand from sectors such as fuels, cement, steel, and others.

demonstrate the advantages of aligned policy and regulatory 
authority, while ongoing Midwest permitting battles highlight the risks of fragmented state oversight. These 

s, while patchwork 
authority can stall them.

essential backbone of a competitive energy economy. Failing to do so would not only leave billions in economic 
potential untapped but also risk undermining U.S. industrial competitiveness. The question is not whether to 

at the scale required.

STRATEGIC IMPLICATIONS

infrastructure has emerged with redundancy across multiple storage sites, community confidence secured through 
real safety deliverables, and financing models proven resilient without perpetual subsidy. States with
primacy offer a model of regulatory alignment, while ongoing Midwest siting battles underscore the urgency of 
governance reform if national build-out is to reach the tens of thousands of miles analyses show are required by 
mid-century.
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U.S. Environmental Protection Agency (EPA)
–

-vi-wells-used-geologic-sequestration-carbon-

-class-vi-projects-under-review-epa

-requirements-under-underground-injection-control-uic-program-carbon- -

– Primacy for Underground Injection Control Programs
-enforcement-authority-underground-injection-control-program-0

–
- - -e-

–
-rr-geologic-sequestration-carbon-

–
-uu-injection-carbon-

U.S. Department of Energy (DOE), National Energy Technology Laboratory (NETL)

- - -data

– –
-

– Carbon Management Program Updates

Princeton University
- –

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

-proposes-new-safety-measures- -pipelines

–

–
-satartia-strengthening- -pipeline-safety
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Council on Environmental Quality (CEQ)

- -issues-guidance-carbon-capture-utilization-and-

Louisiana Department of Natural Resources (LDNR)
–

-vi-permit-applications

–

Human Rights Watch

- -pollution-and-environmental-racism-louisianas-cancer-
alley

Industry / Market Developments
– –

-center

–

Summit Carbon Solutions – –

-

Congressional & Federal Policy Context
– –

update)

–
- - -
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