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The Gulf Coast is projected to need 44.3 million metric tons of hydrogen per year by 2050 in a net-zero
emissions scenario, according to a study by the National Petroleum Council. Producing that hydrogen requires
a lot of water. Credit: National Petroleum Council.

There are many ways to make hydrogen — a carbon-free energy source and petrochemical

ingredient. But no matter the method, all hydrogen production requires a lot of water.

In a recent study, researchers from The University of Texas at Austin examined just how much

water the growing Texas hydrogen economy might need. They found that by 2050 new hydrogen

production facilities could account for 2–6.8% of water demand in the state.

In comparison to big water draws, such as irrigation or municipal use, hydrogen’s demand is

relatively small, said the study’s lead author Ning Lin, an energy economist at UT’s Bureau of

Economic Geology. But it has the potential to disproportionately affect communities that face future

water issues.

This includes the Gulf Coast, where most current hydrogen infrastructure is built and where most

new hydrogen infrastructure is planned. The State Water Plan projects this region to face large

annual shortages of fresh groundwater by 2040.

“Where you put a project can make a huge difference locally,” Lin said. “With multiple hydrogen

facilities planned in water-stressed Gulf Coast counties, this study highlights the urgent need for
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Existing and proposed hydrogen infrastructure as of 2024 in the Gulf Coast region of
Texas overlaying projected water needs by 2040 per county. Credit: Lin et al.

integrated water and

energy planning and

provides a solid

foundation to help

policymakers, industry,

and communities make

informed decisions

about hydrogen and

water management,”

she said.

The research was

published in the journal

Sustainability (https://

www.mdpi.com/2071-1050/17/2/385).

Eight new hydrogen production facilities are planned for the Gulf Coast and in South Texas as part

of the HyVelocity Hub project, a collaboration between industry, academia and non-profits that

seeks to build up the hydrogen economy in Texas.

To estimate future water demand, Lin and her colleagues used data from a 2024 National

Petroleum Council study that estimated the regional hydrogen demand from 2030–2050 based on

two policy scenarios: a net-zero scenario and a stated policy scenario.

The UT researchers examined the water requirements from all aspects of hydrogen production,

including water used for cooling. They also examined the water needed for different mixes of “blue

hydrogen” and “green hydrogen.” Green hydrogen is produced from water using electricity without

carbon dioxide emissions. Blue hydrogen produces emissions and is made by burning natural gas.

It can be made low-carbon by trapping its emissions underground using carbon capture and storage

technology.

Based on a 50:50 mix of blue and green hydrogen, the researchers determined that water demand
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for net-zero hydrogen is about 3.4 times more than status-quo hydrogen: 6.8% compared to 2%.

Much of the additional water demand is associated with capturing and storing the carbon dioxide

emissions from blue hydrogen production.

“Decarbonization is expensive,” Lin said. “You don’t get rid of carbon for free.”

As part of the study, the researchers also provide an overview of water use and water quality for a

range of production methods, which affects whether water left over after hydrogen production can

be recycled.

For example, green hydrogen production requires ultrapure water that undergoes extensive filtering,

so leftover water could be potentially returned to the water supply without much treatment. Blue

hydrogen doesn’t have as high of purity requirements for incoming water. But the leftover water it

produces usually requires more treatment.

Lin said that by taking stock of different water needs and requirements, both communities and

companies can understand the potential options available to them.

Robert Mace, the Executive Director of the Meadows Center for Water and the Environment at

Texas State University, said the hydrogen water requirements described in the paper are substantial

and that the study could help with future planning.

“In order to plan for water needs, somebody has to figure out what those future demands might look

like, and this paper puts some numbers to that that, I think, will be very helpful,” said Mace, who

was not part of the study.

The study was co-authored by Mariam Arzumanyan, Edna Rodriguez Calzado and Jean-Philippe

Nicot. They are all researchers at the Bureau of Economic Geology, a research unit at the UT

Jackson School of Geosciences.

The study was funded by the bureau’s State of Texas Advanced Resource Recovery (https://

starr.beg.utexas.edu/) research group and the GeoH2 (https://geoh2.beg.utexas.edu/) research

consortia.

For more information, contact: Anton Caputo (mailto:anton.caputo@jsg.utexas.edu),

Jackson School of Geosciences, 210-602-2085; Monica Kortsha

(mailto:mkortsha@jsg.utexas.edu), Jackson School of Geosciences,

512-471-2241; Constantino Panagopulos (mailto:costa@ig.utexas.edu), University of Texas

Institute for Geophysics.
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