
Community members and policymakers should be diligent and
cautious in considering projects that involve moving carbon
dioxide by pipeline. Decisionmakers must ensure the pipelines
will be fully regulated by an appropriate authority and
constructed and operated in a way that does not compromise
pipe integrity or public safety. Decisionmakers must also ensure
that the risks placed on communities from these pipelines will
be borne in a just and equitable manner. 

Proceed With Caution

Carbon Dioxide 
Pipeline Safety

The Pipeline Safety Trust (PST) is the only
national, public-interest nonprofit
organization dedicated to pipeline safety
and was founded in the aftermath of a 1999
pipeline tragedy in Bellingham, WA that
took the lives of three boys. PST’s mission is
to promote pipeline safety through
education and advocacy; thus, the subject
of carbon dioxide pipeline safety is critical
to our organization.  

Because permitting and routing authority differ depending
on the local or state jurisdiction, it is not uncommon to see
differing standards of review, policies, and safety or other
concerns among jurisdictions. This may result in an
inconsistent level of safety along the route of a pipeline and
communities facing mismatched levels of risk from one
jurisdiction to the next. 

Carbon dioxide has unique physical
properties which can be extremely

dangerous in the event of a pipeline
rupture. The physical characteristics

of carbon dioxide which increase risks
include: 

Depending on temperature and pressure, carbon dioxide
can be transported by pipeline in three phases; liquid, gas, or
supercritical fluid. Supercritical fluid carbon dioxide has
properties of both gas and a liquid and is the only phase
regulated by federal oversight. Pipelines often contain
carbon dioxide as a liquid or a gas, meaning safety
regulations do not apply to those pipelines.  

Phases Matter

Siting of New Carbon Dioxide Pipelines

Carbon dioxide is odorless and
colorless, making detection difficult.

Carbon dioxide does not ignite or
disperse quickly. Depending on
topography and weather, CO2 can
travel far away from the pipeline
after a failure and settle in low lying
areas for long periods of time.

Carbon dioxide is an asphyxiant.
The displacement of oxygen in the
air by CO2 has the potential to kill or
cause long- term health effects in
both humans and animals.

Carbon dioxide is heavier than air,
allowing the contents of a pipeline
rupture to move along the ground
and settle in low-lying areas.

Supercritical CO2 undergoes rapid
phase changes upon a pipeline
rupture. These phase changes can
exacerbate ruptures due to fracture
propagation and cause large
amounts of product to rapidly
release into the environment.

Carbon dioxide’s interaction with impurities, such as water and
hydrogen sulfide, can increase the risk of corrosion and failure.
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Lack of Experience

Hydrogen 
Pipeline Safety

Communities and policymakers should be diligent and
cautious in considering projects that involve moving hydrogen
by pipeline. Decisionmakers must ensure that the pipelines will
be a sufficient distance away from people and communities,
that the integrity of the pipelines will not be compromised by
the presence of hydrogen, and that the project will indeed
reduce greenhouse gas emissions. 

Proceed With Caution The Pipeline Safety Trust (PST) is the only
national, public-interest nonprofit

organization dedicated to pipeline safety
and was founded in the aftermath of a 1999

pipeline tragedy in Bellingham, WA that
took the lives of three boys. PST’s mission is

to promote pipeline safety through
education and advocacy; thus, the subject

of hydrogen pipeline safety is critical to our
organization. 

The transportation of hydrogen by pipeline should be
approached with caution, located at a sufficient distance

from buildings and people, and limited to facilities capable
of transporting it without leaks or failures.

There are only 1,500 miles of hydrogen transmission
pipelines in operation throughout the country, less than half

of one percent of all gas transmission pipelines. Pipeline
operators and regulators have little experience with

hydrogen and hydrogen pipelines currently face little
hydrogen-specific regulation despite the unique safety

issues hydrogen pipelines pose.

Planning Matters

Hydrogen’s physical properties make
its movement by pipeline substantially

more dangerous than conventional
natural gas pipelines, which contain

mostly methane. The physical
characteristics of hydrogen that

increase risks include: 

Hydrogen is much more
prone to explode than

methane. 

Hydrogen explosions are
larger and burn hotter than

methane. 

Hydrogen’s energy density
by volume is much lower

than methane, which means
that a larger volume of gas

must be delivered to achieve
the same energy output, if
hydrogen is blended into

natural gas.  

Many pipeline materials, such
as certain steel and

polyethylene, are
inappropriate for transporting

hydrogen which can lead to
more pipeline explosions. 
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