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Australia’s Future Energy Resources (AFER) Project:

Focus areas

Resource assessment Hydrogen studies

* Targets
* Conventional HCs
* Unconventional HCs
* CO, storage potential
* Methods
* Well failure analysis
* Seismic repro/interp.
* Play-based mapping

* Targets

* Natural gas accumulations

* Soil gas in western NSW

* Subsurface salt occurrences
* Methods

* Geochemical analysis

* Soil gas sampling

* Geophysical imaging of salt

* QOutputs * Outputs
* Reproc’d seismic data * Salt distribution map
* CRS maps * H2 economic fairways tool

* Petrophysical interpret’ns * Natrl. hydrogen occurrences
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Residual oil zones + CC(U)S

* Targets
* Qil fields
* Palaeo-oil columns

* Methods
* Screening and ranking
* Petrophysical analyses
* Multiphase modelling
* Outputs
* New storage plays
* ROZ well composites
* New reservoir models

T
120°
CARPENTARIA

&
el
BIRRINDUDU BASIN k
* y -
NT

!,

! A\)AVA:LE BASIN 3
WA L-—-»—-—v-—i

Basin inventories

* Targets
* Underexplored basins
* Subsurface resources

* Methods

* Gap analyses

 Stratigraphy reviews

* Source rock geochemistry
* Outputs

* Prospectivity overviews

* Geochemical data sets

* Petroleum system models
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Basin inventories module:
Results (example): geological summaries, gap analysis
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Hydrogen studies module:
Results (examples): petrophysical appraisal of subsurface salt
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Hydrogen studies module:

Results (examples): interactive online data discovery tool
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Provide Feedback

Designed to support
implementation of Australia’s
National Hydrogen Strategy

Assists with identification of
suitable regions for hydrogen
production in Australia

Based on an open-source
economic model that maps the
economic viability of hydrogen
production opportunities across
Australia

https://portal.ga.gov.au/persona/heft
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Residual oil zones + CCS module:
Results (examples): petrophysical analyses
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Eromanga Basin, SA

* Main pay zone readily identified by

resistivity log and shows in cores and

cuttings

transition zone

* Shows in cuttings become weaker in

e Confirmed ROZ that can be seen

in multiple wells below transition

zone, S, 15-30%

* Weak oil indications below may be

sporadic, not part of a ROZ
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Well-1
Well-3

Residual oil zones + CCS module:
Well-15
Results (examples): multiphase modelling _ i"mmnln.-.
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Modelling study results

1 year

Scenario details...

* Injection wells are completed ' llﬂ"h _ .g
only in the bottom third of the 5 years - w... ’”" ik P - m»--|| 7 E
domain i" ,., :
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e Production well is completed

in the top third of the domain
20 years
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Details to be presented by
Aleks Kalinowski in Session 27
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Play-based

Post-drill Analysis

Seismic Reprocessing
and Interpretation
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resource assessment workflow
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Field Range Summary - Geologic

@ The candle stick chart shaws the range (Min - PS0 - P10 - Maxd of future fields.
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Discavery Order by Size

P50
181055 MT

P10

P90
123613 MT
265621 MT

l(cyumoﬂdndu
Eficiency Factor
(€F% range for each
hydraubic units)

* Porosty (+30%)

2 Density (+8%)

H
Low Case 112354 MT

Most Likely Case 176045 MT |
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Energy resources assessment module: seismic reprocessing

NW CBM93-03 &

Lake Eyre
Basin

Eromanga
Basin

Pedirka
Basin

Warburton
Basin

Unconformities at top-Permian and base Jurassic levels very subtle

Daralingie Event is not recognised as a basin boundary, while Nappameri
Unconformity (regionally recognised as the “Fitzroy Movement”) represents
the initiation of the Eromanga Basin

Seismic interpretation informed the definition of play intervals

Possible presence of salt-body linked to increased water salinity readings
in shallow sandstones
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Post drill analysis: Storage Capacity
example: Carbon Capture & Storage — Namur-Murta Play
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POROSITY
Containment

Injectivity
Play Elements Risk Assessment

Depth 7%

40%

Porosity

... -2000 s [ "
0 25 50 100 150 200 Permeability

I ey |Cilometers & :

45%

6%

Thickness

* PDA performed on 41 exploration wells

Top Seal Presence 19%

e 11 play intervals assessed for unconventional HCs,
conventional HCs and carbon dioxide storage capability

43%

Structural Complexity

mPresent © Ambiguous ® Not Present
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CIS &

Energy resources assessment module pax @

Results: resource potential of unconventional hydrocarbons Coal qualit
uality

Coal thickness

high -
National park g Continuity

Depth

National park (no
petroleum exploration)

medium

low * Play fairway maps show the combination of

all identified risks in a stacked plays
arrangement

* Presence of thick coal-seam bearing
sediments in the Purni Formation outline area
of highest prospectivity for coal seam gas
within the Eringa Trough

* However, the seams’ overall low gas contents
diminish the resource potential
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Energy resources assessment module
Results: resource potential of conventional hydrocarbons

D National park

L/ National park (no
ﬁ petroleum exploration)

s

» -ﬁ Blamore 1

high

medium

low

PAx &,

Charge
(hydrocarbons)

Trap Presence

Seal Presence &
Effectiveness

Reservoir Presence
& Effectiveness

* Highest level of prospectivity confined to
the Poolowanna Trough

* Trap development, presence and
effectiveness of sealing lithologies
identified as main risks identified

* Hydrocarbon charge recognised by multiple
shows but recognised as a risk outside
immediate source kitchen area.

Yet-to-find analysis indicates a Baé'in
mean risked volume of 22MMbbl of \c%g?
oil could be discovered in the basin

(CMoM
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CIS &

Energy resources assessment module PAX %,

Results: carbon dioxide storage potential

Injectivity

Storage effectiveness

high

Containment

D National park

/ National park (no
/ petroleum exploration)

Structural complexity

medium

* Two areas within Pedirka/western

Eromanga region identified as suitable for
CO, storage

 Eastern area constrained by environmental
restrictions and storage prospectivity;
western area constrained by NT boundary
and storage prospectivity

* Geological differences marked by increasing
fine-grained lithologies towards the east

M © Commonwealth of Australia (Geoscience Australia) 2024.
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Energy resources assessment module:

Results: carbon dioxide storage potential

Permeabilities

Beachcomber 1 \ Adria Downs 1
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River 1 @\ _——- = s
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SRF145575-60

0.1-1.0 milli-Darcy: Presence of seal lithologies

3D lithological models

- * Stacked reservoirs separated

by permeability barriers
representing either seals or
baffles to vertical flow in the
east

* Amalgamated reservoir

section with limited vertical
barriers in the west
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Energy resources assessment module Relative prospectivity
high
Results: Estimated Ultimate Storage (EUS) volume ®

Eastern Storage Area (high heterogeneity) medium

>=|0:00 gAPT 15000 {00000 7.0000 0 0000 m3im3 03000 [51000 mo 10,090 0000
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CU10Top Gadna-owie e S (N e —
- 100 E £
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= _ > a0
00Top E Madigan O Colson §,

r — Trough  Shelf 3 /

~ 10mD =1 = g0 s i o

i _— 3

1mD

(®)
oFg
N
,Oo‘o/
o
o

0.1 mD Supercritical / g

* Reservoir heterogeneity in fluvial-lacustrine intervals

e EUS for just the eastern-most prospective area about
21.5 Giga-tonnes CO,

* Including underlying lower permeability reservoirs
50,000m increases EUS to 65.4 Gt (a total area of 38,000 km?)

Base Effective CCS Reservoir

2000mSS e An industrial scale (50 Mt) project would extend
Poolowanna over an area of 29 km?2 ZAR!SC
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Relative prospectivity

Energy resources assessment module high
Results: Estimated Ultimate Storage (EUS) volume

medium

Western Storage Area (low heterogeneity)

low
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supercritical i
] 1mD ____________-E _________________ EUDONauBIrkhead——:

GC25/Top Hutton

HUOOTop

LUQO/Top Peera Peera ——{——-

 Homogenous reservoirs in high energy fluvial
sheet sands

e EUS for just the most prospective western area
about 6.8 Giga-tonnes CO,

|| * Including underlying lower permeability
§_ reservoirs (25.9 Gt, total area of 25,600 km?)

Hutton Poolowdnna

An industrial scale (50 Mt) project

50,000
. would extend over an area of 49 km? Z2R!SC
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20 ---
384 Runs

5 Hydraulic Units

* Namur-Murta

* Adori-Westbourne
* Birkhead

* Hutton

* Poolowanna

Key Uncertainties

* Efficiency factor
(EF% range for each
hydraulic units)

* Porosity (+30%)

* CO2 density (£8%)

% of runs
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Energy resources assessment module:
Results: estimated ultimate storage (EUS)

[

Most Likely Case 65351 MT

40 60 80 100 Gigatons
L L | |
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:; ™ ™ N (32]
: < (e} )] ! (=)
g |} 1 L |
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-4 | 8
-4 e
- 20
o

Low case: 37,439 Mt
High case: 103,319 Mt

Most likely: 65,351 Mt

Reservoir engineering input provided by @R!SC
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Energy resources assessment module:
Results: estimated ultimate storage (EUS)

20 30 40 50 Gigatons
384 Runs 20— =1 & :- I —t : =
5 Hydraulic Units = 1= 2| T & = 3R S R
* Namur-Murta Rl Sy % a0 =i |
S 4 P “le i |
* Adori-Westbourne v = v N < @i
* Birkhead S ] - Si
* Hutton §: ' E"i
* Poolowanna |
Key Uncertainties 10—~ |
e Efficiency factor (EF% range i E Low case: 12,752 Mt
for each hydraulic units) !
i High case: 52,879 Mt
* Porosity (+30%) i
{ Most likely: 25,897 Mt
* CO2 density (+8%) §
% of runs

Rése‘r\'/”(')i“r engineer.i»nvgv'in‘ptjt provided by @R'SC
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Summary and conclusions:

b (0) &

* The AFER project has been a multidisciplinary project targeting @ :ﬁi)}

various energy commodity resources in underexplored regions

e Standard industry workflows for resource assessments have been
expanded to include unconventional hydrocarbons and geological
storage opportunities for carbon dioxide

mT

* Qualitative assessment results indicate low prospectivity for
unconventional hydrocarbons the Pedirka/western Eromanga region,
while quantitative assessment results suggest extra volumes liquid
hydrocarbons could be discovered and highlight significant potential to
store carbon dioxide according to estimated ultimate storage models
at regional scale

High Case 52879 MT

‘Most Likely Case 25897

« The AFER project’s results can be used as a ‘blueprint’ for the
assessment of energy commodity resources potential in data-poor
regions.
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Overview of the Exploring for the Future program
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Onshore basin inventories
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' Seismic Data Package 2021-2022

portal ga.gov.au/persona/heft

_.31 thc PetrOPhYSlCS Pty Ltd https://pid.geoscience.gov.au/dataset/ga/146309
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