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East Coast Gas:
Resource potential at different gas price scenario

Part 2. Commercialisation of unconventional gas resources




Disclaimer @R:"SC

RISGs a truly independent advisory firm, providing impartial advittea broad rangeof clientsin the oil and gas industry, and enabling thetm make their
business decisions with confidence

The statements and opinions attributable the author and/or RIS@h this presentation are giveim good faith andin the belief that such statements are
neither false nor misleading.

In preparing this presentation the author has considered and relied solely upoormétionin the public domain. This information has been considerad
the lightof Z /"™ Kmowledge and experiencef the upstream oil and gas industry and) some instances, our perspectives differ from maofyour highly
valued clients.

In some cases the views and opinionkthe author may differ from those heldby others within RISC.

RISC hago pecuniary interestor professional fees receivable for the preparatiarf this presentation,or any other interest that could reasonablge
regardedasaffecting our abilityto givean unbiased view.

This presentations the copyrightof RISC and may ndite reproduced, electronicallgr in hard copy, without the written permissionf RISC.



Quantifying the potential of Eastern Australian unconventional plays @ R!SC

At what gas price does it make sense to exploit Eastern Australian unconventional gas potential?

Part 1: Quantification of unconventional gas resource potential Part 2: Commercialisation of unconventional gas resources
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Vic ban could open LNG imports door: RISC
Thursday 1, September 2016

VICTORIA locking the gate to gas exploration could strengthen the case for LNG imports into eastern
Australia, RISC Advisory has told Energy News.

Though it may conjure up images of ‘carrying coal to Newcastle' or ‘selling ice to eskimos, the idea of
importing LNG into the eastern states may not be as crazy as it sounds given recent decisions in the eastern
states and political moves further north.

&sww L Xy

When insanity makes sense: Australia's best option
is LNG imports

March 7, 2019 — 12.06 . . .
ar P that there are no easy choices to alleviate the dual problem of a looming supply crunch and the

associated higher prices.

*
8y Clyde Russell Australia has painted itself into a corner with its natural gas industry and faces the stark reality )
N YN é"\" BV I S S S JMM‘;

& Print | & Email K} Facebook | [ Twitter More FROM ABC ILLAWARRA ;
o ‘.":’]hcykTanii [f)aykirr:is putting old%
LNG import terminal approval — an Australian P
first — a sign of hope for NSW manufacturing e
ABC lllawarra By Kelly Fuller and Gavin Coote . tri?:;i:ﬂgjg?g;ggg:;ﬁr I'
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Have we seen this story before?
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North American LNG Import/Export Terminals
Existing

Import Terminals

us.

A.Evorott, MA: 103584 (GDF SUEZ - DOMAC)
B Cove Point, MD: 1.8Bcid (Dominion - Cove Point LNG)
C. Elba Istand, GA: 16 Bcfd (E) Paso - Souther LNG)

Neptune LNG)
J. Sabine Pass, TX: ZOde(Eanobh - Golden Pass) (Phase | & Il)

K. Pascagoula, MS: 1.5 Bcid (EJ Paso/CresySonangol - Gulf LNG Energy LLC)
L. Pefiuelas, PR: 0.3 Bcid (EcoElectica)

Canada
M. Saint John, NB: 1.0 Bcd (RepsolFort Refiance - Canaport LNG)

Mexico

N. Altamira, itsui — Akamira LNG)
0. Baja California, MX: 1DBdﬂ (Saﬂma Energia Costa Azul)

P. Manzanillo, MX: 0.5 Bcfd (KMS GNL de Manzanillo)

US Jurisdiction Export Terminals
@ FERC us.
@ VARADUSCG As of January 24, 2018 Q. Kenal, AK: 0.2 Befd (ConocoPhillps)

G. Sabine, LA: 2.8 Befd (Cheniere/Sabine Pass LNG - Trains 1, 2, 344)
% Authorized to re-export delivered LNG




Quantifying Unconventional Resources
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Visualising East Coast gas potential @R:"SC
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Visualising East Coast gas potential @R:"SC
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Visualising East Coast gas potential @R:"SC
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Visualising East Coast gas potential @R:"SC
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Unconventional gas potential @R:"SC
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Total eastern Australia Unconventional Potential
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East Coast Gas Market Model /%R!SC

Market model built on gas supply network with supply aggregated at the basin level and demand agbetgapeline
termination points
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East Coast Gas Market Model /%R!SC

Market model built on gas supply network with supply aggregated at the basin level and demand agbetgapeline
termination points

Recent Low Domestic Demand Day Recent High Domestic Demand Day
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East Coast Gas Market Model
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Market Supply Scenario Analysis @R:"SC

Market supply volume at A$6/GJ Market supply volume at A$9/GJ
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Market Supply Scenario Analysis
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Development Cost Optimisatiort 20% Reduction in Development Costs @R;—'SC
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Development Cost Optimisatiort 40% Reduction in Development Costs @R;—'SC
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Development Cost Optimisatiort 60% Reduction in Development Costs @R;—'SC
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East Coast Gas Market Model Forecasts Ap!SC

East Coast 2P + LNG Import Supply Forecast East Coast 2PUnconventional Supply Forecast
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Eastern Australian unconventional plays of interest
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A i

Middle Velkerri

Beetaloo Sub-basir

Great Artesian basins
Eromanga-Surat

BASIN PLAY / RESERVOIR PLAY TYPE
COOPER TOOLACHEE SHALE GAS
COOPER DARALINGIE TIGHT GAS
COOPER ROSENEATH SHALE GAS
COOPER EPSILON TIGHT GAS
COOPER MURTEREE SHALE GAS
COOPER PATCHAWARRA TIGHT GAS
EROMANGA | WINTON TIGHT GAS
BOWEN BANDANNABARALABA | COAL SEAM GAS
BOWEN TINWON TIGHT GAS
BOWEN REIDS DOME BEDS TIGHT GAS
SURAT WALLOON COAL SEAM GAS
SURAT PRECIPICE TIGHT GAS
SURAT SPRINGBOK TIGHT GAS
GALILEE ARAMAC COAL SEAM GAS
BEETALOO VELKERRI SHALE GAS

Permian basins
Cooper-Bowen-Galileet
Gunnedah-Sydney




Some closing thoughts @R:’SC

T LNG imports are likely to be required into the east coast market from as early as 2022 to meet peak demand
requirements resulting in further upward pressure on gas pricing

T If no new sources of supply are developed LNG imports could be supplying >20% of the southern states demanc
2029

T Unconventional supplies can be competitive in the east coast market from 2022 onwards as an alternative to the
diversion of significant CSG supply from LNG producers or large scale LNG imports

T If unconventional gas can be developed on a large scale there is potential to add new supply from a number of b
as costs fall leading to the possibility of new supply for LNG projects and downward impact on domestibyptine
e }v Z o( }( SZ TiTi[e
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RISC Eastern States gas market study and unconventional play atlas

@R!sC

All major gas resource plays identified in

Eastern Australia have been quantified Eastern Australia gas supply forecast
BASIN PLAY / PLAY TYPE

COOPER TOOLACHEE SHALE GAS

COOPER DARALINGIE TIGHT GAS

COOPER ROSENEATH SHALE GAS

COOPER EPSILON TIGHT GAS

COOPER MURTEREE SHALE GAS

COOFER PATCHAWARRA TIGHT GAS

EROMANGA | WINTON TIGHT GAS

BOWEN BANDANNA-BARALABA | COAL SEAM GAS.

BAOWEN TINWON TIGHT GAS

BOWEN REIDS DOME BEDS TIGHT GAS

SURAT WALOON COAL SEAM GAS

SURAT PRECIPICE TIGHT GAS

SURAT SPRINGBOK TIGHT GAS

GALILEE ARAMAC COAL SEAM GAS

BEETALOD VELKERRI SHALE GAS ,»53' ‘9'9,5\‘,‘9\‘ '\50 ,ét“ ,‘91?’ ,‘9'\? @1'-‘ ‘91?’ ,\’6‘? No‘P ,F\‘“,\'qi‘,@*?‘ 1;,* ,'5,4" ,94",'?“3\ 1@",\9%"' ,g“

Eastern Australia gas market model
o—_ A quantitative understanding of
\ unconventional resource potential at
-, \

3,615
09 different gas price scenarios allows
oOes. us to understand how potential
=] unconventional resource

- developments  could contribute
H—" .
@ e towards the Eastern Australia energy
supply mix
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Deliverables

The Eastern Australia unconventional
Q play atlas is provided in both
hyperlinked and interactive _pdf
report and as an optional ArcGIS
project.

The Eastern Australia gas market
study is provided as a .pdf and an
optional excel model
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