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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.



Heterogeneity in 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 resource
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Unconventional play systems @R:’SC

CONV/E}\lTl()NAL
RESERVOIRS THERE ARE NO HARD LINES
/ \ (= BETWEEN CONVENTIONAL AND
TGHT GAb UNCONVENTIONAL RESOURCES
TIGHT OIL. \

BASIN CENTRED GAS

UNCONVENTIONAL RESERVOIRS SHARE A LOT OQF
COAL SEAM GAS SIMILAR CHARACTERISTICS TO CONVENTIONAL RESER\

UNCONVENTIONA
RESERVOIRS

T Zones of higher porosity / permeability
SHALE GAS + Zones of higher resistivity
1 Zones of higher pressure
T Regional structures or structural highs

ITS NOT JUST A GAME OF FINDING A SHALE AND
FRACCING THE BEJEEZUS OUT OF IT

GAS HYDRATES




Major North American unconventional plays
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Heterogeneity in unconventional plays @R:’SC
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Eagle Ford break-even analysis @R:"SC
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Growth of the Eagle Ford

Eagle Ford 200}
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Growth in US natural gas production

US dry shale gas production
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Australia's east coast needs to urgently:
startimporting LNG: EnergyQuest

AL ™

Sydney — Australia's gas-strapped east coast needs to urgently start importing LNG in order to

mitigate a range of risk factors stretching from supply issues to regulatory uncertainties, energy

~ consultancy EnergyQuest said Wednesday.
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When insanity makes sense: Australia's best option
is LNG imports

By Clyde Russell Australia has painted itself into a corner with its natural gas industry and faces the stark reality

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

-*
<
associated higher prices. g
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RISC Eastern States gas market study and unconventional play atlas

@R!SC

decisions with confidence

@R!SC

Resource development break-even analysis

decisions with confidence

A quantitative analysis of the
unconventional gas potential of Eastern
Australian basins has been undertaken

@R!sC

All major gas resource plays identified in
Eastern Australia have been quantified

sions with confidence

Eastern Australia gas supply forecast

Austra“an Eastern States 3asm using a spatial analysis methodology of Lo Y/ eSO Lic ikt
- - COOPER TOOLACHEE SHALE GAS
g play fairway sweet-spot mapping. Play e PR e
o components considered important for COOFER ROSENEATH SHALE GAS
unconventional play atlas e piesEieE G ey of T =
unconventional gas were mapped across zz:: ::c":?:jm :::::::;
RISC has developed a comprehensive Australian Eastern States gas market study. The Y. e the plays of interest. Modelled horizontal EROMANGA | WINTON TIGHT GAS
study is based on the 2P reserves positions for domestic gas producers paired with a well type curves and development plans BOwWEN BANDANNA-BARALABA | COAL SEAM GAS
range of gas demand forecasts to identify probable supply gaps on the East Coast over the 2 i from North American analogues for DN, TN bl
. . . . H H BOWEN REIDS DOME BEDS TIGHT GAS
next 10 years. A market response to the high gas pricing on the East Coast in the form of unconventional gas production have e o YT
new developments is already underway. T T been used to quantify the sweet-spot surar eaccce TGS
Abhiat i ek 5t decsiosi tioial : ap —_— mapping using a methodology RISC has SURAT SPRINGBOK TIGHT GAS
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Resource play quantification for all of the Eastern
States recognised potential unconventional plays

The study has analysed all of
the potential sources of
unconventional gas to fill the
East Coast market gap and
determines likely gas supply
rates, development
schedules and breakeven

COMMON RECOVERY SEGMENT MAP

The gas price slider bar provides interactive break even development maps for all of the
recognised unconventional plays in Eastern Australia
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A quantitative understanding of
unconventional resource potential at
different gas price scenarios allows
us to understand how potential
unconventional resource
developments  could contribute
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hyperlinked and interactive _pdf
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Quantifying unconventional potentialt calibration

@R!SC

Rate

Developing control calibration data points for each play

T Using existing production (i.e. Walloon coal seam gas
production history)

¥ Upscaling from horizontal fracked completions (i.e.
Amungee Mid Velkerri shale test)

T Upscaling from vertical fracs and production test
history (i.e. Moomba Murteree shale tests)
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Quantifying unconventional potentialt standardising development

@R!SC

Rate

Iﬂ)Om

PAD

AN
A 4

2000m
5 wells per 2km x 2km cell

X

Type curve range (calibration)

NN

WEEL 2000m

\
R
<~

Production test

from vertical frac

HIGH CASE
MID CASE
LOW CASE

Creating a spatial grid ov

er each play

g [
SOUTH 1 A
AUSTRALIA it ¥ -
B i O
Al e ML
| i ! i : SR “.[.\-‘.-" '
e i G
,|‘,, 'T'} T T
ST '
i ‘#} Ltk
EE e
ettt |
g ¥
et AR i
i g E i i i
G |
HEE e
g, |
&it:f-:-ﬁ HEiT
ey QUEENSLAND
400m
_ 2km ( I
—x
2k e
v L

A 4

AN

2000m

2000m




Quantifying unconventional potentialt standardising development @R,—-'SC
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Estimated Ultimate Recovery (EUR) of calibration cells fAp!SC
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Mapped spatial extent of the play
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How does that EUR potential change spatially? @R;’SC
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Common recovery segment mapping @R.—"SC
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Break-even gas price mapping
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Break-even price development of the Murteree play @R,—-’SC
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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 BANDANN/BARALABA | 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 BETTS CREEK / ARAMA| COAL SEAM GAS
BEETALOO VELKERRI SHALE GAS

Permian basins
Cooper-Bowen-Galileet
Gunnedah-Sydney




GAS PRICE SLIDER BAR (A$/GJ)

4 6 8 10 12 14 16 18 20 @R!SC

Break-even analysis assuming NPV10 well head price at 2019 development «
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Cooper basin resource totals (all prospective units) at $8/GJ break-even

100km

Low estimate

106 Tcf

33 Tcf

100km

Mid estimate

High estimate

100km

Total resource estimates for Cooper unconventional plays at $8/GJ

288 Tcf

548 Tcf

-10% for inert gas and assuming 40% of maximum development

-5.4 Tcf of produced gas to date

99 Tcﬂ

192 Tcf

EUR per
section
(Bscf)




Cooper basin resource totals (all prospective units) at $12/GJ break-even

100km

Low estimate

158 Tcf

52 Tcﬂ

100km

Mid estimate

High estimate

100km

Total resource estimates for Cooper unconventional plays at $12/GJ

427 Tcf

829 Tcf

-10% for inert gas and assuming 40% of maximum development

-5.4 Tcf of produced gas to date

149 Tcf

-

294 Tct

EUR per
section
(Bscf)




Cooper basin resource totals by permit area

Cooper Basin total unconventional prospective Cooper Basin total unconventional prospective
resource potential at $8/GJ by grid cell resource potential at $8/GJ by permit area
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Some closing thoughts (to Part 1)

T Proven unconventional systems are typically extensions of conventional petroleum
systems

T Heterogeneity is key. Resource potential is tied to wells drilletiich is tied to
uv VvV % (E] ]wuRcEnvendonal accordion

T Rising gas prices in the Eastern Australian gas market are driving speculation about |
Import requirements for the market. The same speculation occurred in the US in the
u] Tili[eX dZ h” E %}V C A 0}%]vP pv }vA v3]}v

T We need to quantify and understand Eastern Australian unconventional potential to
determine in what gas price environment does it make sense to develop our
unconventional resource potential



