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Disclaimer AR!SC

A The statements and opinions attributable to the presenter &8C Operations Ltd (RIBQhis presentation are given in good faith and in the
belief that such statements are neither false nor misleading.

A In preparing this presentation RISC has considered and relied solely upon information in the public domain. This infoastzeEm
O2yaARSNBR Ay GKS ftAIKG 2F wL{/ Qa 1y2¢6fSRIS I yR SELSHNKtGes difer 2 7
from many of our highly valued clients.

A RISC has no pecuniary interest or professional fees receivable for the preparation of this presentation, or any othiethatexmsd
reasonably be regarded as affecting our ability to give an unbiased view.

A This presentation is the copyright of RISC and may not be reproduced, electronically or in hard copy, without the wnittesiomenf RISC
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A About RISC

A The significance of the Australian gas industry
¢ Conventional vs unconventional gas
¢ Size of the prize

A Industry competiveness

A Strategic decisions and their impact

A Opportunities and challenges



RISC Group AAR!SC

A Founded in 1994, independent upstream oil and gas advisory firm with broad range of
technical, commercial and A&D servi@esoss the entire oil and géfecycle

A Our mission: to assist our clients to madecisions witfconfidence

RISC Group

RISC Consulting RISC G&G RISC A+D




RISC advantage AR!SC

The highest level of technical, commercial and strategic advice across the value chain.

Exploration and Appraisal Development Production Market

Geoscience and
Geology

Petroleum Engineering

Development Planning

Commercial

Acquisitions + Divestments
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Global Reach AR!SC

A Globalreach with offices in Perth, Brisbane, London, DubaiJakrta

A We have completed®,000+ assignmenta more than 90 countries for over 500 clients and
have grown to become an international oil and gas consultachofce
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Significance of the Australian Gas Industry



There are lots of different types of petroleum AR!SC

Conventional Petroleum

A Trappingaffected by buoyancy of petroleum Todays Focus
in water

A Exists in gas or liquid phase
A No special processing/refinement to convert

to saleable hydrocarbons A
, ) ] ) Conventional <
A Confined to structural or stratigraphic traps Reservoirs

\ 4
Conventional ~‘\
———————————————— Heawy . ——_J TightGas -=—=—-=-===-$-—=,
! Qil Formations 1
b= - Extra —Heavy Qil = = = = = - -— -

Basin-centered Gas

\

Coal Bed Methane
A

Shale gas /

_ Unconventional :
Unconventional Petroleum Shale Oil I
A Not affected by buoyancy, may be

adsorbed in organic matrix Bitumen

Increased Pricing
Improved Technology

A Exist in solid, gas or liquid phase

A May require stimulation tdlow, Oil Shale e
e.g.fraccing heating

A May reqU”'e SpeCIaI (modified from Holditch, JPT Nowv. 2002)

processing/refinement
A Pervasive over large areas



Conventional vs Unconventional Petroleum

@R!SC

Land surface

Coalseam gas

Conventional structural

e Conventional stratigraphic

gas accumulation

Water

Oil generation window \

(3as generation window

Triassic seal

Transition zone

Continuous shale
gas accumulation

. Tens of kilometres

Conventional structural
oil accumulation -,

J)

Water
I

Continuous basin
centred gas accumulation

Source: Beach Energy
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What is shale gas?

Commercial shale gas is found in orgamob fine
grained sedimentary rocks that are:

A Thick, typically over 20m

>

Generally widespread in distribution

High in TOC (total organic content)20%
l.e. sourcerocks

>

>

Low porosity, typically-8%

>

Ultra low permeability, typically >50@ano-Darcies

Clay content <3% (needs some brittleness for
fracturing)

Gas Sources:

A Gas is generated from organic material in the rock

ye

A Free Gas contained within gas filled porosity
A Adsorbed Gas within organic material
A Produced fronthermogenicor biogenicsources

GasProduction:

A Requires hydraulic fracture stimulation to flow
commercial quantities

Land surface

Conventional
structural oil
accumulation _«

Coalbed gas

Conventional
structural gas
accumulation

Conventional
stratigraphic ga
accumulation

Transition

Continuous 7 Gas Generation Window

chalk or shale

oil accumulation Continuous

basin-centered

Continuous :
gas accumulation

chalk or shale gas
accumulation

Tens of miles

D Oil D Gas D Water

Pollastroet al, 2003

Tight
sand € Shale >€ Coal >
0 > 25 € > 50 <=« > 75 <€ > 100
Organic Content, wt. %
Souvrce: Weatherford Laboratories 28003
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What is Tight and Basin Centred Gas? AR!SC

Tight Gas

A Conventional trap

A Low permeability < O.milli-Darcy (nD) in
USA

Typically discontinuous reservoirs

> I

Requireshydraulic fracture stimulation to
flow commercial quantities

Basin Centred Gas

A Trapping may be stratigraphic and/or
capillary dominated

A Low permeability << 0.hD

A Overpressured

p>X

No downdip water leg

>\

Continuous gas saturation over long
intervals

Requires hydraulic fracture stimulation to

flow commercial quantities

Conventional
structural oil
accumulation _

Land surface

Conventional
structural gas
accumulation

Coalbed gas

Conventional
stratigraphic ga
accumulation

Transition

Continuous
chalk or shale

oil accumulation Continuous

basin-centered

Continuous gas accumulation

chalk or shale gas
accumulation

Tens of miles

Edoi [J ces [ ] Water

Pollastroet al, 2003

Tight - R
sand € Shale > € Coal >
* (
0 > 25 € > 50

Organic Content, wt. %

Source: Weatherford Laboratories 2008
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What is Coal Seam Gas?

@R!SC

> > >

Gas contained in coal seams

Gas is adsorbednto coal surfaces

Desorption of internal coal surfaces

Usually shallow 260000 m

Migration through cleat
and fracture network

Water usually fills pore/fracture
space

Diffusion through the
matrix and micropores

Permealbility is provided through
naturally occurring cleats

/"Cfeasing ns® -

(fractures)

Coal has to be deatered to

enable gas to be dsorbedand Desorption from Diffusion FJow ‘throug}{
ternal coz . . racture/cleat

produced by wells Internal coal nr.)'un fracture/clea
"‘J.r.r-.luu.) e ‘./J.r

oal matrix
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Conventional and Unconventional Discovered Resources, (Tcf) @ R ! S C
(1 Tef = 1 trillion 10'4) standard cubic feet28.3 x 18 sm3) < Nn:

172 Tcfconventional gas
_76 Tcf unconventional gas o :
248 Tcftotal 2P+2C /" .

Ve

A Unconventional is predominantly _« = Woning
coal seangas S

Beetaloo

Georgina
Galilee

A SeparateE. Coast, WCoastand Amadeus
NT markets Pedirka

Ackaringa

Eromanga

Cooper

Gunnedah

2P = Proved + Proballeserves
I.e. best estimate of commercial
recovery

Sydne:

Darling

Otway

2C = best estimate of currently no
commercial discovered resources

® Conventional @ Unconventional 13
Source: Geoscience Australia, BREE & RLMS, RISC




Unconventional Prospective Resources (Tcf)
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A 415 Tcf unconventional prospectivesource
l.e. undiscovered potentially recoverable
A Predominantly tight/shale/BCGas
A Hugepotential, high costs, can it make R McArhl
commercialised? /'
| Beetaloo
Infrastructure ine
A Perth, S. Bowen/Surat, Cooper/Eromanga, w5 _
Gippsland and Otway Basins close to good _——
production infrastructure
Amadeus e
quU|dS Pedirka

Cooper

A Approximately40% gas considered to be Ackaringa

liquids prone which is important for
commercialisation

Areas of Canning, Perth and McArthur Basins
stand out

>

Darling

Politics

Vicand Tasclosed for business? 100
NSW problematic in the absence of bipartisan $
support

WA, NT, QLD and &»vernments supportive 10
Traditional Owner and regulatory approval

issues in WA causing significant delays and
overheads

> >

> >

Unconventional

Gunnedah

Sydne

Source: RISC analysis 14




We have unconventional gas (and liquids) AR!SC
|

Egilabria2

Yulleroo-2

Bonaparte

Browse / 2
5 ]
%

Canning

Beetaloo

Georgina

Galilee

Amadeus
Eromanga

Pedirka
Clarenc

. Cooper
Ackaringa o -Morton

Perth

Gunnedah

. “4 Darling Sydgg

Moomba 191 Gas Flare

Otway , ;assGippslal‘l Wombat-2

YEHUEDE]
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SourceCompany websites and RISC analysis
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Current production
installed capacity circa
30 million tonnes pa
(Mtpa) fromfour projects

A furthersixprojects
under construction

US$220 billiomvestment
in eightnew projects since

2007

Forecast 8tpa by 2019

Key

+ Major Australiarcity

O LNG source gas basin
‘ Producing project

BONAPARTE BASIN

BayuUndan
Sunrise

BROWSE BASI

Browse
Ichthys
Prelude

CARNARVON BASIN

NWSJV
Pluto
Gorgon
Wheatstone

‘ Under construction
‘ Uncommitted

QCLNG
GLNG
APLNG
Arrow LNG
FLLNG

Source: Department of Mines and Petroleum, RISC research and analysis



Australian Gas Market Value
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™ > >

2014 revenue A$ 18.9 billion, over 60% from LNG 60.000

Gasproduction will more than double by 2019 50,000

Committed LNG projects will bring total exports to;o’000

85 Mtpa £ 30,000
<

Australia will be largest LNG exporter in the world 20.000

LNG pricing from Australia is-tiitked, as is some ~ 1%%%

domestic gas pricing 0

Gross Revenue will increase to approximately A$50

b pa (assuming US$ 1) 5,000

4,500
4,000
3,500
© 3,000
« 2,500
O
@ 2,000
1,500

LNG will be the second highest value Australian
export commodity behind iron ore

Committed LNG
Projects —
(A$12/mmbtu)

PSS ML\ S A P T L\

1,000 | a

500

0

RGPS\ SN\ S SR I LI
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Source: ABS, RISC analysis
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Industry Competiveness
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Gas Pricing @RE’SC

LNG pricing in the region

traditionally oitlinked AsiaPacific Regional Average Gas Prices
Australian domestic gas is 16.0 Aus Domestic Gas Contracts
predominantly sold on a contract 149 ——Indon PLN Purchase Averag
baSiS -==Indon LNG Regas
) ) . 12.0 ——China Wellhead

¢ Trend towards oil price linking > — LNG JKM Spot FOB

for this also @ 10.0 ——LNG Contract N Asia FOB
Significant decline seen in US$ = 8.0 —— Henry Hub

i &+

terms prices 3 6.0
¢ Oil price moving from 0

$100/bblin 2014 to $60bbl '

in 2015 2.0
¢ In A$ terms, partially offset by 0.0

declining US$ FX 1.0 to 0.75 2014 2015
DomeSt.I(.: gas.[i]rlcrllng 'S : MMBTU = million British thermal units
competitive with the regions 1 MMBTU is approximately 1,000 standard cubic feet (28.3 sm:
Regional gas prices significantly
higher than US Henry Hub SourceRISC analysiBlatts NYMEX

This creates a threat to Australian

LNG markets
19



Australian LNG Competitive Advantage (1) AR!SC

A Australian LNG has to compete internationally

A Although it has an advantage in being closer to
markets and hence shipping costs are lower,
the costs of development can be higher

A US gas delivered to Asia has an advantage
when Henry Hub prices are low

nm = nautical mile, 1.85 km

SourceRISC analysis 20



