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Disclaimer

RISCis a truly independent advisory firm, providing impartial adviceto a broad rangeof clientsin the oil and gas industry, and enabling themto make their
business decisions with confidence

The statements and opinions attributableto the author and/or RISCin this presentation are givenin good faith andin the belief that such statements are
neither false nor misleading.

In preparing this presentation the author has considered and relied solely upon information in the public domain. This information has been consideredin
the light of �Z�/�^���[�•knowledge and experienceof the upstream oil and gas industry and,in some instances, our perspectives differ from manyof our highly
valued clients.

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

RISC hasno pecuniary interestor professional fees receivable for the preparationof this presentation,or any other interest that could reasonablybe
regardedasaffecting our abilityto giveanunbiased view.

This presentationis the copyrightof RISC and may notbe reproduced, electronicallyor in hard copy, without the written permissionof RISC.



Heterogeneity in Eastern Australian unconventional plays

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

Part 1: Quantification of unconventional gas resource potential

Common Recovery
Segment Mapping

Part 2: Commercialisation of unconventional gas resources

Eastern Australia gas market model



Unconventional play systems

THERE ARE NO HARD LINES 
BETWEEN CONVENTIONAL AND 
UNCONVENTIONAL RESOURCES

UNCONVENTIONAL RESERVOIRS SHARE A LOT OF
SIMILAR CHARACTERISTICS TO CONVENTIONAL RESERVOIRS

�‡ Zones of higher porosity / permeability
�‡ Zones of higher resistivity
�‡ Zones of higher pressure
�‡ Regional structures or structural highs

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

BITUMEN

OIL SHALE GAS HYDRATES

SHALE GAS 

COAL SEAM GAS

BASIN CENTRED GAS

HEAVY OIL

TIGHT GAS

UNCONVENTIONAL
RESERVOIRS

REMAINING IN-PLACE RESOURCE

CONVENTIONAL
RESERVOIRS

TIGHT OIL



Midland

Major North American unconventional plays
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*Logs presented at same scale.  Source PXD

�‡ Discrete zones of 
higher porosity 
/higher resistivity

�‡ Plays are laterally 
heterogeneous

�‡ Over-pressure.  Rate 
more important than 
in-place

�‡ Finding the balance in 
GOR. Rate versus 
product

�‡ Areas of very mature 
conventional 
production �t data / 
infrastructure / 
tolerant community 
stakeholders
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Heterogeneity in unconventional plays

Source: Consensus view from public domain information



Eagle Ford break-even analysis 

100% of Eagle Ford
break-even at $70> Oil

(8,000,000 acres)

100km

$80$70$60$50$40$30
OIL PRICE SLIDER BAR

Source: Consensus view from public domain information
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Growth of the Eagle Ford

OIL WELL

GAS WELL

Eagle Ford 2007

50km

OIL WELL

GAS WELL

Eagle Ford 2019
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Other South Central US Appalachia Gas Price

Growth in US natural gas production

50km

Eagle Ford 2019

Source: EIA

US dry shale gas production
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Other South Central US Appalachia Gas Price
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US dry shale gas production



RISC Eastern States gas market study and unconventional play atlas



Quantifying unconventional potential �t calibration

Developing control calibration data points for each play Creating a spatial grid over each play

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

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

�‡ Upscaling from vertical fracs and production test 
history (i.e. Moomba Murteree shale tests)
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Quantifying unconventional potential �t standardising development 

Production test 
from vertical frac

Creating a spatial grid over each play

MID CASE
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Quantifying unconventional potential �t standardising development 
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Estimated Ultimate Recovery (EUR) of calibration cells

2000m

40m 22 Bscf (Mid)
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Production test 
from vertical frac



Mapped spatial extent of the play
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How does that EUR potential change spatially?

Better

Comparable

Poorer

IMPROVED RECOVERY 
POTENTIAL RELATIVE 

TO CALIBRATION

DIMINISHED RECOVERY 
POTENTIAL RELATIVE 

TO CALIBRATION



Common recovery segment mapping

RECOVERY 
POTENTIAL IS THE 

COMBINED 
EFFECT OF 
MULTIPLE 

ATTRIBUTES

COMMON RECOVERY 
SEGMENT MAP

(Sweet Spot Map)

DEPTH/PRESSURE

STRUCTURE

RESERVOIR QUALITY

HYDROCARBON GENERATION

RESERVOIR THICKNESS

COMMON RECOVERY SEGMENT MAP

Example from the Murteree shale, Cooper basin



COMMON RECOVERY SEGMENT MAP

EUR PER LAYER

NUMBER OF POTENTIAL LAYERS

EUR PER CELL

DISTANCE TO PIPELINE

DRILL DEPTH

BREAK-EVEN GAS PRICE (AUD/GJ)

Break-even gas price mapping

Production test 
from vertical frac

Example from the Murteree shale, Cooper basin

Calibration 
Murteree 
type curve 
EUR (Bscf)

(1.2)
(3.4)
(7.6)
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Break even gas 
price ($A/GJ) 

< $8
$8 - $10
$10 - $12
$12 - $14
$14 - $16
$16 - $18
$18 - $20

Estimated resource: 10.3 Tcf * Q U E E N S L A N D

S O U T H  
A U S T R A L I A

Break-even price development of the Murteree play 

* Mid-case type curve EUR with full development (Well count: 2828) 

Q U E E N S L A N D

S O U T H  
A U S T R A L I A

MURTEREE ESTIMATED ULTIMATE RECOVERY POTENTIAL

Break-even analysis assuming NPV10 well head price at 2019 development costs

MOOMBA-194

MOOMBA-191

MOOMBA-193 ST

EUR per 
section 
(Bscf) 

Mid-case total EUR = 23.2 Tcf



Eastern Australian unconventional plays of interest

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 BANDANNA-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 / ARAMACCOAL SEAM GAS

BEETALOO VELKERRI SHALE GAS

Beetaloo Sub-basin
Middle Velkerri

Permian basins
Cooper-Bowen-Galilee-

Gunnedah-Sydney

Great Artesian basins
Eromanga-Surat
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Break-even analysis assuming NPV10 well head price at 2019 development costs



Cooper basin resource totals (all prospective units) at $8/GJ break-even

Q U E E N S L A N D

S O U T H  
A U S T R A L I A

100km

Low estimate Mid estimate High estimate

100km100km Q U E E N S L A N D

S O U T H  
A U S T R A L I A

Q U E E N S L A N D

S O U T H  
A U S T R A L I A

106 Tcf 288 Tcf 548 Tcf
Total resource estimates for Cooper unconventional plays at $8/GJ

-10% for inert gas and assuming 40% of maximum development
-5.4 Tcf of produced gas to date

33 Tcf 99 Tcf 192 Tcf

EUR per 
section 
(Bscf) 



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

Low estimate Mid estimate High estimate

158 Tcf 427 Tcf 829 Tcf
Total resource estimates for Cooper unconventional plays at $12/GJ

-10% for inert gas and assuming 40% of maximum development
-5.4 Tcf of produced gas to date

52 Tcf 149 Tcf 294 Tcf

Q U E E N S L A N D

S O U T H  
A U S T R A L I A

100km100km100km Q U E E N S L A N D

S O U T H  
A U S T R A L I A

Q U E E N S L A N D

S O U T H  
A U S T R A L I A

EUR per 
section 
(Bscf) 



Cooper basin resource totals by permit area

Cooper Basin total unconventional prospective 
resource potential at $8/GJ by grid cell

Cooper Basin total unconventional prospective 
resource potential at $8/GJ by permit area

Q U E E N S L A N D

S O U T H  
A U S T R A L I A

Q U E E N S L A N D

S O U T H  
A U S T R A L I A

Bscf/km2

PCA 172
6.9 Tcf (Mid estimate) PLR 2019-2-6

Proposed for release Jul-Sept

6.2 Tcf (Mid estimate)EUR per 
section 
(Bscf) 



Some closing thoughts (to Part 1)

�‡Proven unconventional systems are typically extensions of conventional petroleum 
systems

�‡Heterogeneity is key.  Resource potential is tied to wells drilled �t which is tied to 
�����u���v�������v�����‰�Œ�]���]�v�P�X�����d�Z�����Zunconventional accordion�[

�‡Rising gas prices in the Eastern Australian gas market are driving speculation about LNG 
import requirements for the market.  The same speculation occurred in the US in the 
�u�]�����î�ì�ì�ì�[�•�X�����d�Z�����h�^���Œ���•�‰�}�v�����������Ç�������À���o�}�‰�]�v�P���µ�v���}�v�À���v�š�]�}�v���o���Œ���•�}�µ�Œ�����•

�‡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  


