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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 or 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, amend or supplement the information from time to time
at its discretion.
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Gas storage
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Energy Resources Act 2000 is now in effect

The Energy Resources Significant amendments
Act 2000 and updated  Regulated substances licences now available

. . e.g. oil, gas, hydrogen, helium
regulations came into (€9 J yeres )
force on 11 April 2024 « Transmission pipelines now allow for transport
of manufactured hydrogen and imported
substances (e.g. LNG)

For more information

* Ministerial approval required for >20% change in
control of a licence

 The Crown has priority over a licensee’s
property in event of bankruptcy




Whole of
basin PSM

Seismic and

wells

Cores and
maps

e Petroleum system model (PSM)
e Expulsion maps per interval

4 Nunga Mia 1DW1, 1

; ¥
fbey 4 Lake Hawdon 1
|

‘?ﬁ'LﬂCEEﬁE? % Greenways 1

Lake Biiza 1 !

s

e Stratigraphic framework — 80 wells
e 7965 km seismic interpretation

& Penley 1

Weatherall 1 o

P
> Beachport 1 4 Biscuit Flat 1
F\ & 73 Beachport Eact 1
Lake George 1
3 _T;E;ea:ﬁb ort 4 Hatherleigh 1

e 772 m of core interpreted
* 6 geology maps constrained

Millicent -




A new play defined!

* A new interpretation,
based on core, has been

made for the McEachern
Sandstone interval of the
Lower Sawpit Shale
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Lacustrine turbidites
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An active hydrocarbon system
Observed at Bungaloo-1 and Jolly-1ST1

3156.00m

Bungaloo-1

Left and right

Blue fluorescence
under UV light *

Gas summary (ppm)
3148-3161 mDD
C17823,C2 1,614, C3
1113, iC4 190, nC4
303, iC5 91, nC5 88
70/14/10/2/3/1/1

3158.00m

Jolly-1ST 1 3649.00m
Right

Dull blue fluorescence
under UV light *

Gas summary ppm
3640-3667 mDD

C1 38526, C2 4577,
C3 1015, iC4 230, nC4
121,iC5 68, nC5 19
86/10/2/1/<1/<1/<1

3649.00m =
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Mapping the new play
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GDE Mapping | All Ievels

Otway Basin PSM project e /
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OTWAY BASIN
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The Cooper Basin | SA’s gas engine

The SA Cooper Basin offers a variety
of established oil and gas plays with

opportunities for CCUS and net zero
petroleum projects

DEM - From PESA News — May 2024
DEM - From PESA News — May 2024
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Warburton Basin | Daralingie Shelf

Aim - generate new datasets and new exploration concepts

to stimulate the next exploration phase in the Warburton and Eromanga Basin
Cooper Basins
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Warburton Basin | Daralingie Shelf
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Gas storage licences

Petroleum Exploration Licences do not
include gas storage rights

If a PEL holder also wants to evaluate CCUS or
regulated substance storage potential, a gas
storage exploration licence (max 2,500 km?) is
required

Storage targets
Depleted fields
 Cooper Basin and Eromanga Basin
« Otway Basin

Intra or sub-salt storage
e Polda Basin
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From Bradshaw et al (2023)

Gas storage | Polda Basin

(a) A B
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Fig. 5. (a) and (b) are the Polda Basin cross-section from west to east and wells locations (South Australia Department
for Energy and Mining 2021). (c) Map showing the Polda Basin location and the cross-section A-B-C line shown in (@) and (b).
Mercury | is located offshore, approximately 60 km from the Eyre Peninsula.
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From Fietz et al (2022)

Gas storage | Polda Basin

Halite/Gross Net halite

T""t:;"“‘ Th"m’]‘e“ Thickness | thickness | Description
Ratio (m)
LK_6 1393 163 0.935 152.33 Massive halite (pillows) with minor thin clastic interbeds
Interbeds of calcareous (dolomitic) siltstone/claystone with 11
LK_5 1556 51 0.003 0.16 m of black limestone. Minor methane (40 ppm, 0.2 unit) was
detected on the limestone interval.
LK_4 1607 793 0.85 673.71 Massive halite (pillows) with minor thin clastic interbeds
LK_3 2400 155 0.403 62.46 Interbeds or pillows of halite and clastics
LK 2 2555 260 0.056 15.00 Mainly calcareous/dolomitic siltstone with interbeds of halite
and sandstone
LK_1 2824 276 0.467 128.78 Mainly halite with interbeds of calcareous siltstone/claystone.
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Cooper Basin | CCUS

« The Moomba CCS project has

CAPTURE
FACILITY COUNTRY  FACILITY STATUS OFERATIONAL FACILITY INDUSTRY CAPACITY FACILITY TYPE

DANE (Mtpa CO2)

bee n co iss i o n ed ith fi rst SHUTE CREEK GAS PROCESSING PLANT USA Operational 1986 Natural Gas Processing 7 Enhanced Qi Recovery

I I l I I l Vv PETROBRAS SAEELSDB(?CS;N PRE-SALTOIL Brazil Operational 2011 Natural Gas Processing 7 Enhanced Qi Recovery
C 02 i nj ecti on occu rri n g on Se pt LOUISIANA CLEAN ENERGY COMPLEX UsA In Construction 2026 Various 5 Dedicated Geological Storage o,
CENTURY PLANT USA Operational 2010 Matural Gas Processing 5 Enhanced Oi Recovery 5
=
th GORGON CARBON DIOXIDE INJECTION Australia Operational 2019 Natural Gas Processing 4 Dedicated Geological Storage %5
30t" 2024 (Beach Energy ASX release) EREnT PLAING BY Lo PLANT AND PV PV E— E— P g
WEYBURN-MIDALE perational ynthetic Natural Gas nhanced Oil Recovery 8
= = ] ] ] QATAR LNG CCS Qatar Operational 2019 Natural Gas Processing 2.2 Dedicated Geological Storage Q
C T h e p rOJ ect Is a I m I n g at sto rl n g SANTOS COOPER BASIN CCS PROJECT Australia In Construction 2024 Natural Gas Processing 1.7 Dedicated Geological Storage t__g
- - ALBERTA CARBON TRUNK LINE (ACTL) WITH o
1 7 mi I I ion to nnes of C 02 pe r ye ar NORTH WEST REDWATER PARTNERSHIP'S Canada Operational 2020 Oil Refining 16 Enhanced Oil Recovery  ©
" STURGEON REFINERY CO2 STREAM g
NORTHERN LIGHTS - STORAGE Norway In Construction 2024 Various 1.5 Dedicated Geological Storage 2
QUEST Canada Operational 2015 Hydrogen Production 1.3 Dedicated Geological Storage ©

NORTH FIELD EAST PROJECT (NFE)CCS Qatar In Construction 2025 Natural Gas Processing 1 Under Evaluation

1 Global CCS Institute status report 2023

DIAGRAMMATICAL REPRESENTATION OF MOOMBA CCS
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From PESA News - May 2024

Photo credit —Beach Energy 2024




Natural hydrogen (

exploration

40 PEL applications targeting
hydrogen and/or helium lodged

* PEL 687 (yellow) granted to
Gold Hydrogen in 2021,
Ramsay 1 and 2 drilled in late
2023, phase 1 flow testing
completed

* PEL 691 (light green) H2EX,
soil gas, passive seismic

Government
of South Australia

Department for
Energy and Mining

and helium)

The new from the old - Ramsay 1
from the Ramsay oil bore (1931)
Photo credit — Gold hydrogen 2023
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Natural Hydrogen Conference
Inaugural event being held in Adelaide

PEd | s
AUSTRALIAN NATURAL

2 A HYDROGEN CONFERENCE
29-310CT | ADELAIDE HILLS CONVENTION CENTRE

SESSION 1: AUSTRALIAN EXPLORATION 08:30 AM  Opening Address - Kris Waddington | Mitsui E&P
SESSION 5: ADVANCES IN RESEARCH

08:40 AM  Keynote Speaker - Lionel Esteban | CSIRO

09:00 AM  Keynote Speaker - Chris Cubitt | DEM

09:20 AM  Keynote Speaker - Frank Glass I Gold Hydrogen
09:00 AM  Claudio Delle Piane | Hydrogen migration in the upper crust: the role of fractures and aqueous fluids

09:40 AM  Marshall Hood | Natural Hydrogen exploration in SA - a perspective from Australia’s largest exploration license holder 09:20 AM  Krista Davies | Natural Hydrogen Ancmaly or Artifact?

10:00AM Grant McMurtrie | 2H Resources: Geological Insights & Technological Advancements in Hydrogen and Helium Exploration 09:40 AM  Anna Gubina | Discovering natural hydrogen in continental interiors
10:20AM Peter Haines | Meda 1and 2, Canning Basin: historical hydrogen reports and modern investigations 10:00 AM  Emma Black | Influence of mineral catalysts on natural hydrogen generation in Australian subsurface environments
SESSION 2: AUSTRALIAN EXPLORATION CONTINUED SESSION 6: ADVANCES IN RESEARCH & INTERNATIONAL EXPLORATION

10:50 AM K te Speaker - Mengli Zh Colorado School of Mi
1:10 AM Keynote Speaker- Andrew Feitz | Geoscience Australia eynote Speaker - Mengli Zhang | Colorado School of Mines

11:10 AM Keynote Speaker - tbe| Koloma

MN:30 AM Ema Frery | A multidisciplinary approach to unravel geological hydrogen systems, based on Australian case studies . . . X X
11:30 AM Alireza Keshavarz| Leveraging Hydrogen-Rock Interactions for Natural Hydrogen Production: Insights from
11:50 AM Leon Normore | Implications of Fluid Inclusions stratigraphy for natural hydrogen and helium systems within the ' Underground Hydrogen Storage Research
. Perth and Officer Basins 11:50 AM John Watkins | Geological storage of gas: evaluation of seal properties for containment of Carbon Dioxide,
12:10 PM Mark Bunch | Hydrogen Gas Storage Fairways in South Australian Petroleum Basins Methane and Hydrogen
. Paul Dial | Use of high resolution magnetic/gravity data to better define potential geologic hydrogen resources-
1230 PM  Julien Bourdet | Ramsay hydrogen accumulation, new insights into a hydrogen system 120 EM e continent Rift, USA
SESSION 3: AUSTRALIAN EXPLORATION CONTINUED SESSION 7: EXPLORATION TOOLS AND METHODS

01:50 PM Mohinudeen Faiz | Hydrogen in unconventional gas reservoirs GEIOPM  Keynote Spaaker - Max Brouwars | GeTech

Andy Wilson | Borehole Image Log Analysis of Ramsay-1and Ramsay-2 part 1: Geological Structure and
Sedimentology

Cecilia Loyola | In situ Rb-Sr dating of basement in the hydrogen and helium-rich Jacko Bore 1 (Mt Kitty 1) well, 0210 PM  Chris Boreham | Downhole profiling of hydrogen and helium during drilling and post drill
Amadeus Basin, Australia

0210 PM  Timothy Rady | The Underground Gas Storage and Natural Hydrogen Potential of Polda Basin 01:50 PM

02:30 PM
Irene Wallis | Borehole Image Log analysis of Ramsay-1and Ramsay-2 Part 2: Comparison of Aperture Analysis
Methods Used to Constrain Secondary Porosity

SESSION 4: RESOURCE ASSESSMENT, REGULATORY FRAMEWORKS AND DEVELOPMENTS ORIOPM  Kpnate =i Kiuntal| Helics Arsgen

02:30 PM
02:50 PM  Zak Milner | Origins of Natural Hydrogen in the Adelaide Superbasin

03:30 PM  Fariba Kohanpour | Mapping Hydrogen Source Minerals using NVCL and spectral data analysis
03:40 PM  Keynote Speaker - Owen Sharpe | AGIG
03:50 PM  Relly Margiono | 3D MT mapping of natural hydrogen prospectivity in South Australia

04:00 PM  Elizabeth Harvey | Examining the regulatory landscape governing exploration, production and distribution 0410PM  David Seneshen | Hydrogeochemical Exploration for Helium and Hydrogen Deposits

04:20 PM  Adam Craig | Natural hydrogen — Estimating the resource, some case studies. SESSION CLOSE

04:40 PM  Greg Horton | Prospective Resource Mapping for Natural Hydrogen 04:30PM  Closing Address - Neil McDonald | Gold Hydrogen



South Australia’s Energy Opportunities

For natural gas

« Otway Basin — Significant hydrocarbons generated outside held acreage
« Cooper Basin — Multiple plays, gas storage and CCUS
 Warburton Basin — Multiple plays, prospectivity work ongoing
 Frontier Basins — Proven hydrocarbon systems, current exploration
ongoing

For gas storage and CCUS
« Strategic locations in the Otway, Cooper and Polda Basins

For natural hydrogen

* Nation first exploration drilling along with a regulatory framework that
allows for the exploration, production and transport of regulated substances




Contact

Chris Cubitt | Team Leader | Basin Prospectivity

Department for Energy and Mining

11 Waymouth Street,
Adelaide, South Australia 5000
GPO Box 320

Adelaide, South Australia 5001
T: +61 8 8xXX XXXX

E: demreception@sa.gov.au
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-l Government
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