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Why South Australia?

Zgonnik (2020) First drew attention to natural hydrogen indications in
Australia

V. Zgonnik Earth-Science Reviews 203 (2020) 103140
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1. DEM’s online records revealed significant
hydrogen contents from Government analyses of
gas samples taken from three historic drillholes
(Zgonnik 2020):

1915 - Robe 1 (25.4% hydrogen)

1921 - American Beach Oil 1 (64.4-80% hydrogen)

1931 — Ramsay Oil Bore 1 (51.3-84% hydrogen)

2. Salt lakes on Yorke Peninsula and Kangaroo
Island were postulated to be ‘fairy circles’ caused by
hydrogen seeps (e.g. Moretti et al., 2021).

3. Natural hydrogen exploration become possible in
in SAin February 2021 when changes to the
Petroleum and Geothermal Energy Regulations
2013 added hydrogen as a ‘regulated substance’ —
joining petroleum, CO,, H,S, He, N and substances
produced with petroleum.

Y o6 Moretti et al. (March 2021) drew
attention to potential fairy circles’

Figure 5. Location of the areas with many circular depressions in Australia (red areas). The yel-
low stars are the location of the wells that found Hy, the yellow circles highlight the areas where
depressions that look like fairy circles can be observed and where statistic has been done in this study.
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Potential natural hydrogen sources

v’| Hydrogen indications in drillholes.

Ancient basement complexes which contain iron and/or

¥| uranium rich rocks e.g. Archaean greenstone and Precambrian
basement terranes, ‘hot’ granites’ - may generate hydrogen via:

a o radiolytic processes (radioactive decay breaks bonds in water) &
\ o oxidation of Fe2*rich minerals (serpentinization).

v fractured and seismically active source areas - deep-seated
faults can both channel migrating hydrogen up from deep sources
to surface and introduce water downward for further chemical
reaction with exposed iron-rich rocks.
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Sedimentary cover may reservoir and trap migrating hydrogen
particularly if aquifer systems and /or seal rocks like salt are
present (see Bradshaw et al. 2023).

N

Thermogenic decomposition of organic matter (e.g. over-mature
source rocks).
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Image - OZSEEBASE 2021 (Geognostics)
https.//www.geognostics.com/oz-seebase-2021 Surficial hydrogen seeps? Seeps can be blind or coincident with
visible sub-circular topographic depressions on the metre to

kilometre scale (‘fairy circles’).

With input from Dr Betina Bendall 2022 https.//www.energymining.sa.gov.au/industry/geological-

survey/mesa-journal/previous-feature-articles/current-perspectives-on-natural-hydrogen-a-synopsis \\
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https://www.energymining.sa.gov.au/industry/geological-survey/mesa-journal/previous-feature-articles/current-perspectives-on-natural-hydrogen-a-synopsis
https://www.geognostics.com/oz-seebase-2021
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Uranium and iron occurrences and mines in SA
Radiogenic granites and iron-rich basement are potential natural hydrogen sources

Surface heat flow Iron ore occurrences and mines
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Licensing

Petroleum Exploration Licence (PEL) is required to explore

| for natural hydrogen.

Three 5 year terms, 1/3 relinquishment at end of each term.
Discoveries are held by Petroleum Production Licences.
 To apply for a PEL:
o Pay the fee of $5,174 (~£2,726).
o 9 year work program — with at least 1 well.
o Evidence of technical & financial capacity.
« Competitive tender regions - vacant acreage is only
available via DEM releases which are based on work
program bidding (5 year exploration program).

Petroleum & Geothermal Energy Act 2000
- single window into government for petroleum and natural hydrogen E&P.
- includes underground storage and pipeline transport for all ‘colours’ of hydrogen.

- Bill is being tabled in Parliament this year.
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Hydrogen exploration status
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The following licences provide the rights to store

regulated substances including hydrogen:

o Gas Storage Exploration licences (up to 2,500km?) -
exploration and operations to establish the nature, extent
and feasibility of underground storage of regulated
substances.

o Gas Storage Licences (up to 1,000km?) - when a storage
site is proven, the licensee is entitled to a Gas Storage
Licence.

Some hydrogen explorers have applied for GSELs to
acquire the right to explore for hydrogen storage for their
projects.

Pipeline Licence (PL)

Pipeline licences (PLs) allow construction and operation of a
transmission pipeline for carrying a regulated substance.




Gold Hydrogen's Ramsay Project location (
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M Gold Hydrogen is planning to drill a dedicated hydrogen exploration
' # well on the Yorke Peninsula in October 2023.

First well will twin the historical Ramsay Qil Bore 1.
Airborne gravity-magnetic survey flown in March-April 2023.

Non-invasive soil gas surveys carried out by Gold Hydrogen and CSIRO
in April 2023.
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https://www.goldhydrogen.com.au/ramsay-project/ Slide provided by Gold Hydrogen

First well will twin the historical
Ramsay QOil Bore 1 that recorded
hydrogen in Early Cambrian
carbonates (Parara Limestone).
Well is planned to tag the granite
basement, which is believed to be
the source of the hydrogen.

Full geological logs and samples will
be taken.

Second well planned for ~500m west
of the first well and will target a
larger granite section.


https://www.goldhydrogen.com.au/ramsay-project/
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H2EX’s total acreage position is approximately the size of Croatia

H2EX
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https://h2ex.com.au/

() PEL 691 Exploration Activities

H2EX is collaborating with top-tier Australian research institutions to crack the code on finding natural hydrogen with intent H2EX

Permit Year 1: 2 x CSIRO Agreements

* The Eyre Peninsula is data-rich, mining activity commenced some 100 years ago

« HZ2EX and CSIRO Research Agreement, desktop study completed Dec 2022

= H2EX and CSIRO Fieldwork Agreement, gas soil sampling completed May 2023.
Positive detections of hydrogen and methane encountered in the field.

T i l':

-

CSIRO team in the field on PEL 691 Apr-May 2023

Permit Year 2-3: Federal Grant Fund Approved

Accelerating The Exploration and Extraction of Renewable Natural Hydrogen
« Co-operative Research Council Project (CRC-P) Round 14 Successl

» Public announcement 30 June 2023: business. gov.au/grants-and-programs
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.| Australian
~= National BLACK &
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* The Project will unlock important first-mover benefits for Australia within an
emerging sector globally, while retaining Australia's competitive advantage and
highly regarded technical and engineering expertise.

« Total project cost A$2.1m (grant totals A$863k)

https://h2ex.com.au/ Slides provided by H2EX
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Conclusions i Vﬁk

- While it's very early days, high level screening reveals that South Australia has prospective
geology and evidence of natural hydrogen occurrences.

* Regulatory, licensing and investment frameworks are in place, enabling grant of Australia’s first
exploration licences targeting natural hydrogen.

» Explorers are also able to apply for licences to store hydrogen underground and licences for
the transmission of hydrogen in pipelines.

« Upcoming company exploration activity in SA will test a diversity of natural hydrogen plays.

* It is expected that the new Hydrogen and Renewable Energy Act and amendments to the
Petroleum and Geothermal Energy Act 2000 will be in place by the end of 2023.

« Watch this space!

Disclaimer

The information contained in this presentation has been compiled by the Department for Energy and Mining (DEM) and originates from a variety of sources. Although all
reasonable care has been taken in the preparation and compilation of the information, it has been provided in good faith for general information only and does not purport to be
professional advice. No warranty, express or implied, is given as to the completeness, correctness, accuracy, reliability or currency of the materials.

DEM and the Crown in the right of the State of South Australia does not accept responsibility for and will not be held liable to any recipient of the information for any loss C¥

damage however caused (including negligence) which may be directly or indirectly suffered as a consequence of use of these materials. DEM reserves the right to update, anvand
or supplement the information from time to time at its discretion.
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