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Quantum Helium

QHE-GB Target
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Increasing Momentum

Quantum Helium has transformed over the past 18 months to
become a US based explorer with its activities focused on the
Four Corners helium fairway in Colorado. The company has
now started work on these assets which we hope will prove up
significant helium reserves to allow a development to
commence. This could create significant shareholder value.

Sagebrush

Quantum has 10,000 acres in the Sagebrush project in Colorado.
The company has now started a long-term test of the
Sagebrush-1 well. This well was drilled in 1993 and found gas in
the Leadville formation. After a DST, the gas was analysed and
found to contain helium in concentrations of 2.7% which is well
above the current commercial threshold. Sproule ERCE believes
that this could contain 2U helium resources of 131 mmcf. The
current test has found similar gas to the original well and work is
ongoing to clean up the well to assess the potential gas flow
rates. Oil was also found in the Leadville which opens up a new
play.

Coyote Wash

Quantum has 4,320 acres in the Coyote Wash area which lies to
the East of Sagebrush. 3D seismic data has been acquired the
company has identified 6 drillable prospects. Sproule ERCE has
estimated that these could contain a combined 2U helium
resource of 970 mmcf. There is potential of oil in the upper Ismay
formations. The company could look to start drilling these
prospects once the Sagebrush testing has been completed.

Finances

The company has a relatively strong balance sheet following its
placing in April 2026 which raised GBP 5 million gross and should
leave the company with proforma cash of over USD8 million. This
will allow the company to fund the testing programme and
move towards a drilling campaign (such as well planning and
long-lead items).

Valuation

We derive a valuation for Quantum of 0.064p/shore which is
derived from a RENAV (Risked Exploration Net Asset Value). This
uses a helium price US$500/mcf. As the company progresses
the operations, we believe that many of the risks should start to
be mitigated.

Overview

This should prove to be an exciting time for shareholders as the
company looks to become a major US helium explorer and
producer. This is important at a time when supplies appear to be
tight and demand continues to rise.

Merlin Partners LLP is registered in England and Wales (Registered Partnership Number: OC317265).
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Summary & Conclusion

Quantum Helium has refocused its operations over the last eighteen months to
become a US focused helium explorer and developer. The core of its operations is
centred on its acreage in the proven Four Corners helium fairway. The company has
now started work on this acreage which should allow management to start to prove
up significant reserves and resources of helium and let a development to get
underway. This could add a significant boost to shareholders value.

Quantum Helium has a 90% working interest in 10,000 acres in the Sagebrush project
in Colorado which is secured by a small level of oil production in the Ismay
formation. The company has started an extended production test on the Leadville
formation in the Sagebrush-1 well. This was originally drilled in 1993 and tested
helium in a concentration of 2.7% - well above the commercial threshold.
Additionally the gas had carbon dioxide (39.9%) and methane (19.5%) which are
valuable by-products. Sproule ERCE has analysed the historic data and believes
that this structure could contain 2U helium resources of 131 mmcf. Management
believes, using a higher porosity, that resources could be closer to the 3U helium
estimate of 269 mmcf. The well is currently undergoing an Extended Production Test.
This has shown helium concentrations in the Leadville formation of 2.5% - similar to
the original test. The well has also identified connectivity with a natural fracture
system. Work is now looking to clean up the well and increase exposure to the
reservoir in order to assess the deliverability of the well. Oil was also found in the
Leadville which opens up a new play for the company. On top of testing the Leadville
formation, Quantum is looking at testing the lower Leadville formation which was
not tested in the original well and has not been included in Sproule ERCE estimates.
(For more details please see page 5)

Quantum has 4,320 acres in the Coyote Wash area which lies to the East of its
Sagebrush project. The company has acquired 3D seismic over the area and
identified six drillable prospects. Wintershall drilled a well (Coyote Wash 30-12) in
1984 which tested non-flammable gas. It is estimated that this could contain helium
in a concentration of approximately 2.5%. Sproule ERCE has analysed the data and
believe that the six prospects could contain 2U helium resources of 0.97 BCF. Sproule
has also identified a small Ismay oil prospect with 2U resources of 0.75 mmbbl. The
oil prospects are not the main target for Quantum but would represent low-hanging
fruit for the company as they would be cheap to bring on stream and the cashflow
would reduce financing risks. Management are eager to drill this acreage and will
probably happen after the results of the Sagebrush testing. (For more details please
see page 7)
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Should resources live up to expectations, management is putting in place a
potential development. It is envisaged that it will use a small in-situ separation plant
which can be upgraded if required. This is expected to have an initial capacity of 2
mmcf/day of raw gas and is expected to cost US$8 — 12 million, but can now be
leased. The helium would be processed to a purity of 95 — 98% for sale. The methane
would be used on site for power generation which would significantly reduce
operating costs. The carbon dioxide is likely to be used in EOR (Enhance Oil
Recovery). Elk Petroleum has already expressed an interest in buying the gas for use
in its Aneth oil field nearby. (For more details please see page 8)

We value the company on the basis of a RENAV (Risked Exploration Net Asset Value).
This valuation is derived through using a DCF (discounted cash flow) methodology
to the known fields and discoveries of the company. We usually add an element of
value for the risked exploration upside to give an indication of how this asset value
may change over the next 12 - 24 months. For pricing we are using US$500/mcf for
the helium and US$2.50/mcf for the carbon dioxide. We derive a valuation for the
company of 0.064p/share which represents a 120% premium to the current share
price of 0.029p/share. (For more details please see page 12)

Quantum Helium has a relatively strong balance sheet following the placing in April
which raised GBP 5 million gross through the saw the issue of 16.67 billion shares at
0.03 pence/share. This takes the effective cash balance to approximately US$8.6
million. This will be used to move the business forward. (For more details please see

page 11)
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Operations

Quantum Helium has refocused its operations over the last eighteen months with
the aim of becoming a major US focused helium explorer and developer. The core
of its operations is centred on the Sagebrush and Coyote Wash areas of Colorado.
To reflect this more focused business, in November 2025, shareholders approved a
change in name to Quantum Helium from Mosman Oil and Gas

Figure 1 Quantum Helium acreage
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Sagebrush

Quantum has a 90% working interest in the Sagebrush project, Colorado. This is a
significant acreage position of 10,000 acres which is located in the proven Four
Corners helium fairway. The remaining 10% is owned by Howard McLaughlin, the
chief executive of Quantum, who is a paying partner. This project is split into two
areas: South (2,560 acres) and North (7,440 acres). This acreage is held by
production through a small oilfield which is producing approximately 40 bbl/day of
oil through seven wells. Although this provides the company with a small amount
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of cash flow, management is interested in the helium potential in the acreage. The
original operator of the acreage, PetroCorp inc, drilled a well (Sagebrush-1) in 1993
which encountered gas in the Leadville formation. A DST (Drill Stem Test) was
conducted and the gas was analysed where it was found that helium was present
at a concentration of 2.76%. The other gases present were nitrogen (34.5%), carbon
dioxide (39.9%), methane (19.5%). This concentration of helium is significantly above
the current commercial threshold. In the drilling of this well, indications of
hydrocarbons were seen in the Lower Leadville formation but these were not tested
during this DST. Management believes that this zone could also contain helium.

At the end of 2025, Sproule ERCE conducted an evaluation of the original data for
Quantum and concluded that this was a viable helium development. It estimated
that gross 2U gas resources were 1,101 bef of hydrocarbons and 134 BCF of helium.
Sproule ERCE has taken a conservative view of a porosity (of 4.6%) for the 2U
resource estimates. Quantum believes, after in-house petrophysics and core data
analysis of analogous wells, that the porosity of the well could be 8% which would
take the resources towards Sproule ERCE’s 3U estimate of gross resources of 2,218
BCF of hydrocarbon and 269 BCF of helium. Prior to the Sproule ERC report, the
company had an analysis carried out by Four Corners Helium LLC which found that
2C resources in the Sagebrush project could be 305 BCF of Helium (before royalties)

Investors should note that this estimate only covers the Upper Leadville formation
and, as mentioned earlier, there is the potential of additional upside of the Lower
Leadyville. This has not been included by Sproule ERCE as this was not tested in the
original DST.

Table1 Sagebrush gross gas resource estimates (BCF)

Resource category Hydrocarbon Helium co02
V) 661 80 1161
2U 1,101 134 1,964
3uU 2,218 269 3,899

Source: Sproule ERCE

Quantum Helium has now gathered additional 3D seismic data over the structure.
This is to get a better understanding of the Leadville (helium-bearing) structure and
to help identify any additional oil bearing structures in the Ismay interval — although
the oil is a secondary target it does have the ability to provide cash flow quickly to
fund some of the operations of the company. The 3D has shown that the initial well
into the Leadville was drilled on the edge of a large structural feature and that better
drilling locations can now be found.

The company is now in the middle of an Extended Production Test on the existing
Sagebrush-1 well. The integrity of the wells is good and, as such, no new drilling is
required in this testing programme. The first stage was to test the Leadville
formation that was tested in the original DST. This has found gas that was similar in
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composition to the original DST with a helium concentration of 2.5%. The well also
demonstrated the presence of a significant natural fracture system. Oil was also
found in the Leadville formation with the ability to produce up to 40 bbl/day which
opens up a new hydrocarbon play in the Sagebrush area.

The next phase is underway. This will require additional perforations and completion
modification to increase reservoir exposure. The company will also perform
additional cleanup of the well bore with the removal of stimulation fluids and load
water. This will restore the reservoir to production condition and allow the company
to better assess the sustained gas flow rates. Quantum will then analyse the data
which will provide a better indication of the resources and flow potential of the well.
This would give management a better understanding of the discovery and allow it
to start looking at potential development options for this find.

Coyote Wash

Quantum has a 100% working interest in the Coyote Wash project which covers
4,320 acres and lies to the east of the group’s Sagebrush operations. This acreage
was previously operated by Wintershall, which was Germany’s largest oil and gas
producer. In 1984, Wintershall drilled the Coyote Wash 30-12 well which discovered
gas. Three DST were conducted in the middle and lower Leadville formations and
flowed non-flammable gas. With little focus on helium at the time, this gas was not
tested and analysed but it is estimated that there could be helium present at
concentrations of approximately 2.5%. The test data showed that this well flowed
173 mcf/day demonstrating good reservoir. There is 3D seismic covering the
acreage and with this, Quantum has identified six drillable Leadville prospects.
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Figure 2 Quantum Helium
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Quantum has also used Sproule ERCE to look at the potential volumes in these
prospects in the Leadville Formation in the Coyote Wash area. It found that potential
2U prospective helium gas resources of 970 mmcf.

Table 2 Coyote Wash gross gas resource estimates (BCF)

Resource category Hydrocarbon Helium Cco02
U 3,567 432 6,271
2U 7,998 970 14,055
3U 13,850 1,682 24,342
Source: Sproule ERCE

Sproule ERCE also identified up to 0.75mmbbl of recoverable oil in the Ismay
formation at the Mariano Wash prospect. A previous well was drilled in the areq, but
the 3D seismic data indicates that this was at the edge of the structure.
Management is also working on maturing additional Ismay prospects across its
acreage. Although the oil is the secondary target it represents some low hanging
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fruit that will quickly start to generate cash flow and will reduce the funding risks
associated with the business.

Table 3 Coyote Wash Ismay gross oil & gas resource estimates
Resource category Oil (mbbl) Gas (mmcf)
Single well development (V] 50 180
2U 140 286
3u 250 498
3 well development U 150 540
2U 420 858
3U 750 1,494

Source: Sproule ERCE

Quantum Helium will probably start drilling in the Coyote Wash acreage once it has
completed the testing and analysis of Sagebrush-1 well and has a better
understanding of the geology.

Development

Quantum Helium is looking at on-situ development of helium. The initial idea is of a
small separation plant that is designed to be scalable so that more processing
facilities can be added as more reserves are found. At the current stage it is
envisaged that the plant will have an initial capacity of 2 mmcf/day of raw gas
although this will be finalised once a better idea of the well performance and
resources is understood. Management is in preliminary talks with a plant
manufacturer and the costs is anticipated at US$8-12 million and will take under a
year to construct and commission. They have recently been offered the option of
leasing a plant. We are currently assuming that Quantum will sell the helium at 95
-98% purity and not go through the expensive process of liquefaction to increase
the purity of the gas stream.

Approximately 40% of the gas stream is carbon dioxide which could prove to be a
valuable by-product. Although there is a ready US industrial market (from areas
such as fizzy drinks and food packaging), the obvious route for the gas is in the
Aneth oil field where it would be used for EOR (Enhanced Oil Recovery). The Aneth
oil field is the largest field in the Paradox Basin and is located in SE Utah. Elk
Petroleum, the operator of the Aneth field, has already expressed an interest in
buying the carbon dioxide. The advantage of selling the gas for EOR is that it will not
have to be purified which can become a costly operation — to get to beverage
grade the requirement is a purity of over 99.9%. There is also the potential for
Quantum Helium to get sequestration credits for the gas that is sold for EOR which
is currently approximately US$7/tonne.
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Approximately 20% of the gas produced is expected to be methane, with a further
3% of heavier petroleum gases. The current thought is that this will be used on-site
for power generation which should provide a substantial reduction in operating
costs compared to some similar operations in the area. Should there be surplus to
requirements, this is likely to be sold to third parties with the potential of setting up
a power-hungry data centre.

Figure 3 Quantum Helium
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Other operations

As part of management’s decision to focus on its US operations, Quantum has
decided to convert its exploration interests in the Amadeus Basin, onshore Australia,
to royalty interests rather than having a direct working interest. This allows the
company to participate in any potential upside in the assets whilst retaining the
ability to focus its capital expenditure on the US assets.

Quantum has sold its 100% interest in this licence to Echelon Resources in 2025 but
will retain a 5% royalty on any helium and hydrogen that is found. This based on
sales price before any costs incurred. Echelon is the operator of the nearby
Mereenie oil and gas field which is the largest onshore field in Northern Territory and
is planning to start the acquisition of seismic over EP-145 ahead of a potential well.
It is estimated that the potential 2U helium resources could be 26.4 BCF.

Quantum has sold its 100% interest in EPA-155 (Mt Winter) in 2025 to Georgina Energy
but retains a 2.5% royalty interest in production from any discovery. According to
Georgina Energy the 2U gross prospective resources are estimated at 1,734 BCF of
natural gas, 234 BCF of helium and 214 BCF of hydrogen.
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Finances

At the end of 2025, Quantum Helium had net cash of A$3.4 million (US$ 2.5 million).
Since the end of the year (in April 2026), Quantum raised GBP 5 million gross from
an institutional placing which saw the issue of 16.67 billion shares at 0.03
pence/share. This takes the effective cash balance to approximately US$8.6 million.

The company is about to start a major investment programme. The first expense
will come with the testing of the Sagebrush well which we believe will cost
approximately US$0.5 million. Depending on the results of this, the company will
then look to drill further exploration or appraisal wells. Should the company decide
to target the Ismay formation, these wells are expected to cost US$2.0 — 2.5 million
each. Management might want to drill dual test wells (which test the Ismay and
Leadville formations). The cost of these deeper wells are expected to cost US$3.0 -
3.5 million. Although more expensive, they will be targeting two exciting plays.

Figure 4 Quantum Helium
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For the helium processing plant, management feels that this is a bankable project
—once the reserves are established. This was demonstrated by Pulsar Helium which,
in August 2025, was able to secure US$12.6m in financing for its proposed plant in
Minnesota. This is very much dependent on an independent reserve report
confirming sufficient helium reserves to support the plant.
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Valuation

Asset Valuation Methodology

For valuing Quantum Helium, we take the traditional approach of asset valuation
which is widely used by the industry. This valuation is derived through using a DCF
(discounted cash flow) methodology to the known fields and discoveries of the
company. The field production profiles, capital expenditure and operating costs are
modelled under the appropriate fiscal regime to give a cash flow profile, which is
discounted to provide a net present value for each asset. We usually add an
element of value for the risked exploration upside to give an indication of how this
asset value may change over the next 12 - 24 months. The risk factor that we take
is the GCS (Geological Chance of Success), which is based on the play chances
(reservoir, source and seal) coupled with the local chances (seal, migration and
trap). We also adjust for the balance sheet.

We are therefore assuming that the cost of the equipment is US$8 - 12m for a plant
that can process 2 mmcf/day of gross gas. We have assumed that there is a
concentration of 2.7% for helium and 40% for the carbon dioxide — giving sales gas
capacity of 54 mcf/day for helium and 800 mcf/day for carbon dioxide. We have
assumed that the cost of processing is US$20/mcf of helium produced. This is lower
than some of its peers due to the use of hydrocarbons to generate in-situ electricity.

We are assuming that Quantum will be selling 98% pure helium and not going
through the process of producing very pure grade 6 (99.9999%) helium which
would require the costly process of liquefaction (although this will lead to a
significantly higher sales price). This is a common method for helium
developments.

For our valuation, we have assumed a flat helium and carbon dioxide prices which,
we believe, are conservative and below the current prices achieved by the industry.
In our base case, we have assumed a helium price of US$500/mcf. We still believe
that this is conservative price for helium. For example, General Helium recently
announced that it had agreed a LOI (Letter of Intent) to sign a long-term take-or-
pay offtake agreement with a NYSE listed cryogenic company for a minimum price
of US$550/mcf for compressed helium gas. This is expected to be finalised as soon
as the gas compression unit has been installed. This style of agreement (a floor
price with upside) is becoming increasingly common in the industry. General
Helium also noted that current long term offtake agreements are currently
averaging US$600 — US$760/mcf.

The carbon dioxide price we have forecast is US$2.5/mcf (which includes a
sequestration credit). Although this might appear low compared to seen by other
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producers which believe that price exceed US$8.50/mcf, Quantum has the ability to
sell for EOR and can avoid the costly process of purifying and liquefying the gas.

The discount rate that we use in the valuation is the standard 10%. Although it could
be argued that this should be adjusted to reflect the company’s WACC (weighted
average cost of capital), this is the standard rate that is widely used by the industry
in making acquisitions.

The helium industry very much works in US dollars, with the revenue and most of the
costs priced in dollars. Therefore, we have modelled the assets in US dollars and will
translate this through at the current exchange rate to allow UK investors to see a
sterling-based valuation. Sterling is currently trading at a USD/GBP level of
approximately 1.36. A strengthening US Dollar would prove beneficial for UK
shareholders.

RENAV

For the RENAV, we have assumed that the chance of success for the 52.5% for
Sagebrush which is based on a geological chance of success of 75% and probability
of commerciality of 70%. We believe that a successful test will start to increase the
chances of success. We have also included the potential upside that could be
available if the 3U resource level proved to be possible. As we mentioned earlier this
requires a high porosity, which is predicted by analogous wells in the area. For the
exploration we have assumed that there is a 25% chance of success. As exploration
wells are drilled then this would change. We believe that this is conservative given
the discoveries that have been made in the region but decided to err on the side of
caution. We have excluded any potential of further helium being found in the Lower
Leadville formation but this could change once the current DST is completed. We
have also excluded any follow-up exploration on the acreage as this will fall outside
of usual window used in RENAVSs.
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Figure 5
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As can be seen from the table above we estimate that Quantum’s RENAV at 0.0#
p/share. Of this, a major proportion (##%) comes from the Helium operations. This

represents a significant premium to the current share price of 0.03p/share.

We have provided investors with a sensitivity analysis. The following chart shows
how the value of Sagebrush (2U) would change for US$50/mcf changes in the

helium price from our main conservative scenario of US$500/mcf.

Figure 6

Changes in Sagebrush valuation with differing helium prices
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Source: Oak Securities estimates

We have also shown investors the changes that could occur to this valuation should
they want to base the valuation at a different level to our main discount rate of 10%.

Figure7

Changes in Sagebrush valuation with differing discount rates
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Management

With its refocus, Quantum Helium has relatively new executive board which was put
in place in September 2025. It comprises three executive directors and two non-
executive directors.

Howard McLaughlin is the CEO of the company. Although he was officially appointed
in September, he was appointed interim CEO in June 2025 and prior to this was head
of Mosman’s US operations and was the driving force behind the company’s
strategic focus on US helium. Howard has a strong alignment with shareholders due
to his direct 10% holding in Sagebrush. Prior to joining Quantum, he worked for BHP
Petroleum where he became Vice President of Global Exploration.

Carl was appointed executive chairman in September (having previously been
chairman). He is a partner in a Sydney accounting firm with 20 years’ experience in
taxation and assurance. He is also a director of Emperor Energy and chairman of
the Kennedy Foundation.

Andrew was appointed an executive director in September having previously been
a non-executive director of the company. He brings an extensive strategic advisory
experience for resource companies listed on the LSE and ASX. He is also a non-
executive director of ECR Minerals.
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Appendix 1: Helium - The Rare Element

Helium is the second element and first noble gas in the periodic table. It is the
second lightest of elements (after hydrogen) and has the smallest atomic radii.
Although helium is the second most abundant element in the Universe, it is a very
rare commodity on Earth since, due to its lightness and small radius, allows most of
the free helium molecules to escape the Earth’s atmosphere and go to outer space.
Helium was first identified in 1868 during a solar eclipse — hence the reason it was
named after the sun (Helios in Greek). On Earth, the gas is generated deep
underground through the radioactive decay of nuclear elements such as Uranium-
238. One of the first discoveries of the gas underground was made in 1903 in Kansas,
US with a well discovering gas (called a “howling gasser”). Despite much
excitement, the gas failed to ignite due to large levels of nitrogen and some helium
being present in the gas.

Helium is a unique gas with many key properties. Through being a noble gas, Helium
is colourless, odourless, non-toxic and totally inert. The gas has the lowest
liquefaction point (just above absolute zero) and the element is the only one to
remain in liquid form down to absolute zero. In a liquid form Helium, becomes a
quantum fluid with properties that include superfluidity, superconductivity and
possesses negligible viscosity. With its Houdini-like qualities, it is very difficult to
recycle helium.

With its unique properties, helium has many valuable uses. Historically, this was
used in inflatable blimps and airships (and party balloons) given that it is light and
not flammabile like hydrogen. This led to the US, under the Helium Act of 1925, to set
up a helium reserve to have an advantage over other countries. This was the
primary use of the gas prior to the end of the second world war. Although there is
currently little military use, there is increased industrial interest in resurrecting the
airship. However, its other properties give the gas a string of additional industrial
uses.

Cryogenics

Cryogenics is currently the major use of helium accounting for approximately 32%
of total demand. Due to the ability to cool helium to low levels, it has become a
valuable commodity with perhaps the most well-known being the cooling of
magnets in MRI (Magnetic Resonance Imaging) with the average scanner requiring
approximately 700 litres/year of liquid helium. Another major use is in space craft
where helium is used in cooling and pressurising of the hydrogen fuel ahead of
launch.
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Leak detection

With its small size, helium is used in leak detection. This ranges from checking of
space craft through to the air conditioning in a car. This amply demonstrated with
the recent Being Starliner space launch where helium leaks at the thrusters
suggested problems, and led to the astronauts being left on the International Space
Station.

Computing

Helium has major demand from the electronics industry where it is used in many
aspects from the manufacturing of fibre optics through to semi-conductors. For
example, helium filled hard drives are expected to produce a 50% increase in
storage capacity with 23% less power required compared to a more normal drive.

Welding

Helium has maijor use in arc welding as it is non-reactive (providing a barrier) and
allows for a higher rate of heat transfer. In most welding, helium is mixed with argon.
However with seam-welding, there is usually the need to use pure helium.

Breathing

Another major use is in breathing mixture where helium replaces nitrogen. Perhaps
the best known is with Heliox which has a similar viscosity but lower density to
normal air and is used in medical and diving operations. This is typically 80% helium
and 20% oxygen — although mixtures vary as required.

Figure 8 Helium demand

Breakdown helium demand by use (%)
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Demand Growth

It is believed that 2023 global demand for helium is standing at approximately 6
BCF. This is expected to grow at a rate of 4% — 6% per annum. This would lead to
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demand in 2030 of 8 — 9 BCF meaning the global market would have to find
approximately 2 — 3 BCF of annual production to meet the demand. With recent
advances in chip technology and the increase usage of space vehicles we believe
that this could prove conservative.

Supply

As we mentioned previously, helium is formed from the decay of radioactive
elements such as Uranium and thorium. This involves long timelines for its
generation — Uranium-238 has a half-life of 4.5 billion years and Thorium 232 of 14
billion years. This would lead to the practical assumption that this is a non-
renewable resource. Helium is predominantly formed deep within the Earth’s crust
and, given its small light size, tends to move upwards through the geological strata.
Similar to hydrocarbons, the gas is sometimes caught it in geological traps where
there is an effective seal to stop the gas escaping into the atmosphere. Helium
tends to be found in small trace concentrations (usually of less than 0.1% by volume)
and it is widely thought that the commercial threshold for commercial extraction is
above 0.3%. The gas is usually found in natural gas although sometimes it is found
with other gases such as nitrogen, hydrogen and carbon dioxide. Although with
increased efforts to find this valuable gas this could become an increasingly
common occurrence. It is impractical to extract helium for the atmosphere where
(due to its ability to escape to space) is only found in quantities of 4 — 5 ppm (parts
per million).

As we alluded to above, most helium is mainly extracted fromm major natural gas
deposits. The US has always proved to be the main producer of helium from its
onshore gas fields which have high global concentrations of the gas. However,
where there are major accumulations of natural gas, there is the potential of
producing commercial quantities of helium. This has been seen in Algeria, Qatar
and Russia which have emerged as new major producers.

Algeria

Algeria is a major producer of helium gas from its Hassi R'Mel which is a giant
onshore natural gas field with gas reserves of 85 TCF of gas. The helium
concentration is low at 0.19%, but this is commercial given the economics of the
large natural gas reserves. The problem for Algerian supply is Hassi R'Mel is a
mature field (which started production in 1961) and is now in decline leading to a
potential decline in helium production.

Qatar

Qatar has huge gas reserves in the North field (which is believed to contain over
800 TCF of natural gas) and usually accounts (according to BP) for 20% of global
LNG exports. Although the percentage of helium in the natural gas stream is very
low, at 0.04%, the huge volume of natural gas gives the country the largest global
helium reserves — although this has never been officially quantified. With the
anticipated increase in LNG production, Qatar is expected to increase helium
production from a current level of 2 BCF/day up to 4 BCF/day by 2030. This target
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might be in doubt given the current war in the Gulf of Arabia where Qatar has seen
some damage to its oil and gas infrastructure.

Russia

Russia has the largest gas reserves in the world. Although most of the fields have
negligible helium, the volume of gas reserves leaves Russia with the fourth largest
reserves of helium. Its helium gas production will be given a significant boost when
it brings on stream the giant Amur gas processing plant. Itis currently 90% complete
and all six trains are expected to be on stream in 2026. The facility will have helium
production of 60mmcm/day (2.1 BCF/day). This, however, remains subject to the
current sanctions and it is unsure how much this plant will produce at this rate in
the short to medium term.

Us

The US is the largest supplier of helium from its many gas fields with approximately
46% of global production. The country has been stable in its production but the
fields are becoming increasingly mature and starting to decline. The other major
issue with the country has been the sell-off of its strategic reserve of helium. Stocks
of helium stored underground were 18,400 tonnes in 2022 compared to 161,000
tonnes in 2000.

Australia

Australia used to be one of the larger producers of Helium. This was supplied from
the Conoco Phillips operated Bayu Undan field in the Timor Sea. This supplied
helium which was extracted at the Darwin LNG plant. This field reached the end of
its life in 2023 leaving Australia with, currently, no commercial helium production.

As we mentioned earlier, the growth in the supply of helium will be driven by Qatar
and Russia. These have the potential of adding up to 4 BCF/day which will be able
to fill the gap between rising demand and falling production and leave the market
balanced. However, there is increasing risk associated with this new production. As
we have seen after Russia’s invasion of Ukraine and the current unrest in the Middle
East, this leaves the future supply coming from countries with higher political risks.
The increased distances that have to be travelled to market will lead to some
leakages.
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Figure 9 Helium supply

Breakdown annual helium production by country (mmcm)
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Table 4 2025 Global helium production and reserves (BCM)

Country Production Reserves
USA 81 8500
Algeria n 1800
Russia 18 1700
Qatar 63 n/a
Other 17 424
Total 190

Source: USGS

Extraction

Extracting concentrated helium from gas found underground has three distinct
parts to the process and will very much depend on the associated gases and the
level of purity required.

Membrane separation

This uses a high-pressure membrane. Given that the molecules of helium are small
they are able to pass through this membrane whilst many larger molecules will be
held back. This is a relatively new technology.

Adsorption

This technique uses changes is temperature or pressure to cause the adsorption of
gases into a large surface area consisting of uniformed pores sizes. PSA is pressure
swing absorption and TSA is temperature swing absorption.
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Cryogenic
This uses low temperatures which causes other gases to liquefy in the fractionation

unit. This is leaves purer helium given that it has the lowest condensation point of
all the gases.
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