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\atural hydrogen is gaining
round — and political interest

Interest is growing in the potential of geological, natural hydrogen, with the politicians

taking note in a world that needs new sources of low-carbon-intensity hydrogen.

Christian Annesley updates on developments and talks to one player in the market, HyTerra

fall the potential hydrogen
sources around the world today,
the one that’s the most intriguing
- if still substantially unproven - is
natural hydrogen.
Natural hydrogen, also known as

'© HyTerra

white hydrogen, describes the gas

when it is formed by natural processes

within the Earth’s crust, where it can

accumulate, as well as keep being

produced, in underground reservoirs.
If it can be harnessed, some have

called it the climate solution under our
feet. And recently it has been capturing
the minds of investors, entrepreneurs,
and policymakers like never before.
You can see why. The planet’s path to
Net Zero requires a lot of low-carbon-

42 | gasworld US Edition  June 2024

gasworld.com



intensity hydrogen in every scenario,
but right now not very much is being
produced, and not cost-effectively,
and the challenges for scaling up
green hydrogen have not yet been
substantially solved.

In November last year we dipped our
toe into talking about natural hydrogen,
and interviewed two companies
involved, but a lot has been happening
even in the weeks and months since, so it
is already worth revisiting developments.

US Congress is interested

One thing on the table now is that the
US Senate is engaging with natural
hydrogen’s potential.

In February this year a US Senate
committee on energy and natural
resources took place that looked at
the potential of natural hydrogen.

It heard among others from Evelyn
Wang, Director of the DOE’s Advanced
Research Projects Agency-Energy,

who told senators that the realization
of natural hydrogen extraction
technologies would make hydrogen “a
primary source of energy.”

The same Senate session heard from
Dr Geoffrey Ellis, Research Geologist
at US Geological Survey (USGS). Ellis
noted that USGS has estimated as much
as five trillion tons of natural hydrogen
could be trapped underground.

Senator John Barrasso praised Ellis’
findings and told the session, “In my
view, geologic hydrogen — unlike wind,
solar, and electric batteries - plays to
America’s strength, not those of China.”

While the extraction of natural
hydrogen is still in its infancy,
proponents suggest existing technologies
and processes from oil and gas
extraction can help.

USGS has already looked at adapting
its conceptual model for understanding
the occurrence of petroleum for finding
hydrogen. While geologists know
there are dozens of natural processes
that generate hydrogen, USGS says
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“There are known helium accumulations that have
been preserved for as long as 100 million years,
so itis reasonable to assume that hydrogen could
be trapped for similar time spans”

understanding hydrogen’s resource
potential requires identifying which
locations could generate large quantities.

“Exploration for geologic hydrogen
resources is likely to employ many of the
same strategies and technologies that are
currently used in petroleum exploration,
with some added elements taken from
mineral and geothermal resource
exploration,” USGS said.

“Because of the potential for
hydrogen to cause steel to become
brittle, production of hydrogen trapped
in reservoirs will require slightly
different materials. Otherwise, the same
drilling and completion equipment
that is currently in use for natural gas
development can be used.”

Unlike fossil fuel extraction, however,
USGS suggests natural hydrogen
may in many locations function as a
renewable resource.

“Some researchers have proposed
that reservoirs, traps, and seals may not
even be necessary to produce geologic
hydrogen. They suggest that we might be
able to tap into rocks that are generating
hydrogen, or have hydrogen migrating
through them, and produce the
hydrogen gas as it is being generated,”
the US agency said.

Other scientists go even further,
noted USGS, and propose that hot
water could be injected into iron-rich
rocks that are not currently generating
hydrogen to stimulate generation. Itis a
somewhat similar approach to enhanced
geothermal energy production.

But, promising as it all sounds,
no-one is certain just how much
accessible natural hydrogen is beneath
us. As things stand, and based on

CGG’s natural hydrogen
screening project

French company CGG has launched
a worldwide natural hydrogen
screening project that aims to
identify and grade areas for
natural hydrogen exploration.
The company will harness its
library of subsurface data and the
latest technological advances for
the project.
“This natural hydrogen
screening project builds on
our successful track record of
developing valuable global
resource screening studies
for geothermal energy, critical
mineral exploration and carbon
and energy storage, that combine
our geoscience, data science
and technology expertise,” said
Chris Page, Vice-President of
Geoscience at CGG.

historical data on other geologic energy
resources, the likelihood is that most
hydrogen resources are likely to be

in accumulations that are too deep,

too far offshore, or too small to be
economically recovered.

More from USGS
As a follow-up to the Senate session, in
April this year USGS put out a further
piece on the potential of geological
hydrogen for next-generation energy.
To get a sense of the amount of
hydrogen gas that the Earth may be
storing, USGS’s Ellis has enlisted the )
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help of his Energy Resources Program
colleague Sarah Gelman to develop a
global resource model, the piece notes.
“Before they could use a model
to estimate the amount of hydrogen
available, they had to advance scientific
understanding about the behavior
of hydrogen in the subsurface,” the
write-up notes. “The pair used existing
knowledge of analogs such as natural gas
to fill the gaps in existing knowledge and
develop their hydrogen model.”
And here’s the eye-catching bit:
using a conservative range of input
values, the model predicted a mean
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volume of hydrogen that could supply
the projected global hydrogen demand
for thousands of years — which ties to
the five trillion tons estimate to the

US Senate.

“We have to be very careful in
interpreting this number, though,”
says Ellis. That’s because, as noted,
most hydrogen could never be
economically recovered.

So the key from here, says Ellis, “is
to understand if hydrogen exists in
significant accumulations that can be
economically accessed and, if so, how to
find these resources.”

Another positive to the picture Ellis
paints is found in helium. For hydrogen
accumulations to persist, an effective seal
rock must be present to hold the gas in
place. And since studies show that the
diameter of a molecule of two hydrogen
atoms is about equal to that of a single
helium atom it is fair to assume, says
Ellis, that the two gases are likely to get
trapped by similar rock layers.

“There are known helium
accumulations that have been preserved
for as long as 100 million years, so it is
reasonable to assume that hydrogen
could be trapped for similar time spans.”

As the principal scientist in the
USGS effort to evaluate the potential

for geologic hydrogen resources, Ellis is
leading efforts to map the regions of the
conterminous US most likely to contain
geologic hydrogen. His team is using the
hydrogen system model as the basis of
this work.

There are at least two major areas of
the country that have favorable geology
for the generation of significant volumes
of hydrogen. These lie along the Atlantic
coastal plain and in the central US,
underlying parts of the Great Plains and
the Upper Midwest.

The Atlantic area of interest stretches
along most of the East Coast and is
associated with a band of iron-rich
rock layers buried deep beneath the
ocean floor. These rocks were deposited
as the Atlantic Ocean basin formed.
Geophysical surveys have confirmed
that some of the iron in these rocks
has reacted with water and produced
hydrogen, which most likely escaped
from the iron-rich rocks and migrated
along sedimentary layers toward
the shore.

The central US area of interest is
related to rocks that were formed
when an ancient rift almost split North
America in two. The failed rift, known
as the Midcontinent Rift, occurred about
1.1 billion years ago, and underlies Lake
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“Our job as an early
mover on natural
hydrogen is to find
the answers fast”

Superior and much of Iowa, Minnesota,
and Michigan. In its formation it
brought vast quantities of minerals to
the upper layers of the Earth’s crust,
including iron-rich minerals that could
form hydrogen.

Despite the potential for hydrogen in
these regions, this does not equate yet to
geologic hydrogen resources.

Ellis explains, “Remember, we need
to have all of the hydrogen system
components present in order for the
system to work. We still have more
work to do to determine the extent that
other components, such as reservoirs
and seals, are present in these areas
before we will know how likely they will
be to contain significant amounts of
geologic hydrogen.”

HyTerra and others are busy

What is happening commercially?
Today there are over 40 companies
worldwide that are actively exploring for
natural hydrogen reserves, and quite few
of these have projects in North America.

Among them is HyTerra, which has
a listing on the Australian Securities
Exchange but is busy investigating
natural hydrogen opportunities in
Kansas and Nebraska.

Ben Mee is Executive Director for
HyTerra and says the US is a good
jurisdiction to look for natural hydrogen
because there are promising sites but
also because the company can get after
opportunities more quickly than in other
countries, because of the infrastructure,
the evolved market, and the regulatory
set-up.

“Kansas, where we have a fully owned
and operated opportunity, is coming

together now,” he says. “There is the
convincing geology, which is paramount
— that’s true of our sites in Kansas
and in Nebraska, of course - but also
existing infrastructure connected to
potential customers.”

HyTerra should start drilling in
Kansas in the third quarter of this year,
says Mee.

‘An interesting juncture’

How does Mee characterize the wider
opportunity as it stands in natural
hydrogen today?

“We have reached a really interesting
juncture,” he says.

“While natural hydrogen is in its very
early stages, the technology, processes,
and skills required are already available
from the mature oil and gas industry.
This will support safe, efficient and
data-driven delivery. However, to make
a fundamental shift requires creativity.
It is those who are willing to test their
creative hypotheses that will make key
breakthroughs and unlock tremendous
value. We are seeing this play out now.”

Mee says HyTerra and others should
not be viewed as disruptors, either, in
the hydrogen market.

“It is all hands on deck given the ever
increasing demand for energy. But, since
nature made the hydrogen, it could
start at the lowest cost of supply for the
market. This would support a robust
value proposition. The key now is to
scale quickly if at all possible.”

And when it comes to the question of
timing, Mee is bullish.

“Some are taking a helicopter view
and talking about natural hydrogen’s
long-term potential, but as an active
player that doesn’t resonate at all. What
will it take for us to reach sizeable first
production in three years? That it how
we approach things.”

At this stage, as Mee admits, there are
more questions than answers when it
comes to natural hydrogen, but the level
of expertise out there to tap, and the
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growth in the enthusiasm of investors,
even in the past 12 months, makes him
optimistic.

“Our job as an early mover on natural
hydrogen is to find the answers fast.

And they are out there, waiting to be
found. There is a groundswell of interest
in making this work now, as the recent
political interest illustrates. You could say
it is like the early days of oil and gas in
some respects, but the whole thing should
develop dramatically more quickly - in
months and years, rather than decades.”

What skills and technologies can move
the dial fast on natural hydrogen? As
well as geological knowledge, drilling
technologies and flow tech is very
advanced in 2024, and that’s a big piece in
the puzzle.

“The potential of artificial intelligence
to speed things up when it comes to
identifying sites and more is also real.
That’s another powerful tool we can call
on that will play its part,” he adds.

Competition counts
If that’s the positive view, what might
hold things back?

“It is a competitive space right now, so
data won’t be freely shared for years,”
Mee says.

“If you think about it, there are dozens
of companies out there, all learning
things all the time, but holding onto
those learnings. Obviously, that is
not how to progress things optimally,
so the challenge will be to encourage
conversations in the year ahead and try to
share learnings and think collectively as
far as possible.”

It won’t be easy, says Mee, but it
is, he insists, one of the challenges
that will require strong leadership
and opportunities to bring about
global collaboration that really makes
a difference.

Just how fast will natural hydrogen’s
frontier explorers make progress in
the next year? It should be an exciting
journey to track. [
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