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State of play in SA
« SA and QIld Cooper-Eromanga basins remain Australia’s
largest onshore oil and gas producer

* Huge potential for gas in Cooper Basin unconventional
reservoirs, including the world’s deepest coal seam gas

« Work program bidding in Cooper & Otway, application
fee $4,666 as at 1/7/19.

« Over-the-counter applications elsewhere; option to top

2 file existing PELAS
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Cooper Basin
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First commercial gas discovered in 1963

Produced ~ 5.5 TCF of gas since 1970; 211 mmbbl
oil; 86.6 mmboe LPG: 86 mmboe condensate since
1983

2,500 petroleum wells in SA Cooper,
>50 wells targeting gas in unconventional reservoirs

>900 wells stimulated since 1968; ~1857 frac
stages safely conducted without incident

Large unconventional gas resource targets - huge
tight sandstone and deep coal/source rock gas
plays. Proven 1,000+ m gas columns
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Cooper Basin Acreage
Release Blocks CO2019 A-E

« 5 blocks now open for competitive work program
bidding for PELs with 3 five year terms

« Oil and gas shows within acreage
release areas and oil and gas production in
adjacent areas

« Myriad of conventional and unconventional oil and
gas plays

« Potential for Warburton Basin plays in all blocks
Bids close Friday 29 November 2019

Total Area Wells 2D Seismic
(km?) within (Line km)
blocks

C0O2019-A 9892.9 3 2163.7 8.1

C0O2019-B 2009.0 2 1147.6 124.9
C02019-C 545.2 1 1180.8 259.9
C02019-D 742.3 0 899.6 0.0
CO2019-E 392.9 5 687.0 14.4

/_ 13,582.3 11 6,078.8 407.3
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Petroleum wells
< Dryhole
Dry hole with oil shows
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Gas well
Gas well with oil shows
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Qil and gas shows
Oil well

Proposed or currently drilling
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3D seismic survey areas

Petroleum tenements
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——— Pipeline licence (PL) - liquids

National Park with no petroleum access

PELA 640 {

.....

3
205134-018

Department for Energy and Mining



Cooper Basin Acreage Release Blocks C0O2019 A-E

Block CO2019-A and portions of
C02019-B are adjacent to Proven Oll
Play Trend (POPT) but remain poorly
explored

Block CO2019-B lies in part within the
POPT

Block 2019-C lies in part within the
POPT and Proven Gas Play Trend
(PGPT)

Block CO2019-D lies within the Basin
Centred Gas Play trend

Block CO2019-E lies within POPT and .

In part is adjacent to PGPT

Exploration wells
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C02019 A block

* Total Area (kmz): ~9893

* Wells within block: 3

* 2D Seismic (Line km): ~2164
* 3D Seismic (kmz): 8.1

* Birkhead oil shows in
Putamurdie 1 and
Koonchera 1 wells

* No wells drilled since 1984

* Multiple prospects and leads
mapped on pre 1990 2D
seismic



= C02019 B block
| | 1 e Total Area (kmz):"’2009
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* 3D Seismic (kmz): 125

Birkhead oil shows in

) Apachirie 1,

- Birkhead/Poolowanna oil

s shows in Kitson 1 wells
proximal to block B

1 * No wells drilled since 1986

A4 ° Multiple prospects and leads
mapped on pre 1990 2D
seismic
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Eromanga Success Rate 3D vs 2D
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C0O2019 C block

* Total Area (kmz): ~545

* Wells within block: 1

* 2D Seismic (Line km): ~1181
* 3D Seismic (km®): 260

* Patchawarra oil shows in Yanpurra 1
drilled in 1970

* Lies within proven oil and gas trends

* Multiple prospects and leads mapped on
pre 1990 2D seismic

* Potential for Warburton Basin pinchout
plays on flanks of GMI Trend



Cooper Gas Success Rate and Field Size Distribution*

Mean, 14.62
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Gas has maintained an * Mean 2P Recoverable = 14.62 PJ
historical 40% success rate excluding pre-2000 large gas fields




C02019 D block

RS * Total Area (km"): ~742
SRR s e * Wells within block: 0
U] N MBrblc o e
AWal> * 2D Seismic (Line km): ~900
P o 20 . . 2
5 N A 1 0 I * 3D Seismic (km): 0
" ] NN """'y!_a'keflio_l \ ‘ Iggljl T
Shwosd-t - s * Large booked 2C tight gas
resources in adjacent PRLs

* Multiple prospects and leads
mapped on pre 1990 2D
seismic

* Enormous Basin Centred Gas
potential
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Composﬂe Resource Play Fairway
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1781 Bcf 2C Contingent Resource! assigned to PRLs 33 to 49 adjacent to Block CO2019-D
1 Contingent Resource as at 31/12/2014 as submitted to ASE 27 March 2015 (reference #020/15)
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C02019 E block

* Total Area (kmz): ~393

* Wells within block: 5

* 2D Seismic (Line km): ~687
* 3D Seismic (kmz): ~14.4

* Lies within proven oil play trend —
close to Worrier Oil Field and lies
within Boxwood Depression between
Dirkala and Dunoon ridges
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* Warburton Basin (Pando Fm) oil
shows in Karbine 1 (2002); Oil shows
(Murta Fm) in Patron 1 (2007); Oil &
gas shows (Patchawarra Fm) in
Rainbird 1 (2007).
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Cooper Basin Acreage Release Blocks CO2019 A-E
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BIDS CLOSE 4.00 pm ACDT
Friday 29 November 2019

Cooper Basin Acreage Release Blocks CO2019-Ato E

Five new petroleum exploration Licences (PELs) in the Cooper and Eromanga basins are being offered
by the South Australian Government on the basis of work program bidding. Blocks C02019-A to E cover
a total area of 13,582 km2 and include 11 wells, 6,078.8 km of 2D and 407.3 km2 3D seismic coverage.
BIDS CLOSE 4:00 nm Australian Central Daylight Time Friday 29 November 2019.

o Q

Active Spatial Location
GVE

www.energymining

Layers p Search Search

To download Acreage Release brochure and associated data package go to: https://map.sarig.sa.gov.au/ or visit:
http://energymining.sa.gov.au/petroleum/licensing and land access/acreage releases/co2019 cooper basin acreage release
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Otway Basin

Jurassic — Late Cretaceous rift basin
Conventional oil and gas plays
Pipeline infrastructure — potential access to SE Australian gas market

In excess of 100 onshore wells. 13% overall historic success rate;:
42% gas success rate in Penola Trough

Commercial gas production from 1991- 2011 from 8 fields
Produced ~ 71 PJ and 414,000 bbl condensate
Caroline 1 produced 14 bcf CO2 (1968-2016) & ~60 bbl heavy oil/yr.

Haselgrove 3 PACE Gas discovery heralds new Sawpit Sandstone
gas play fairway under existing depleted fields; 87 PJ 2C booked
resource




Otway Basin PACE Gas Program

Round 1

« $6m awarded to Beach Energy’s Haselgrove 3 ST1 well
which resulted in new Sawpit Sst gas discovery in 2018
opening up new play fairway underlying existing
depleted gas fields

Round 2

« $5.26m awarded to Beach Energy’s Dombey 1 spudded
11/9/2019

« $4.95m awarded to Vintage Energy/ Lakes Oil
Nangwarry 1 well to be drilled Q4 2019/Q1 2020

Federal Governments GAP Fund

« $6m grant awarded to Beach Energy to partly fund new
Katnook Gas Processing Facility now under construction
and targeting first gas Q4 2019/Q1 2020

Otway Basin, South Australia
PACE GAS PROJECTS - ROUNDS 1 & 2
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Otway Basin Acreage Release
Blocks OT2019 A-C

» 3 blocks now open for competitive work program
bidding for PELs with 3 five year terms

« Oil and gas shows within acreage
release areas and historical gas production in
adjacent areas

« Potential for conventional Early and Late
Cretaceous oil & gas plays
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Petroleum tenements

OT2019 release — bids
close 29 November 2019

:l Exploration licence (PEL)

l:l Production licence (PPL)
Retentiéﬁ licence (PRL)

— Pipeline licence (PL) — gas

Park or reserve —
- no petroleum exploration access
Seismic surveys

2D Seismic survey lines
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VICTORIA

71

Gas well with oil shows
Oil and gas well
Oil and gas shows

Proposed or currently drilling

S8 205134- 1'}5~
=
5 |

Bids close Friday 29 November 2019 40 Seliie Sy areas ¢
Petroleum wells
(Line km) % CO,well with oil shows
0T2019-A 3566.2 3727.0 72.1 E. Cretaceous % Dryhole i3
0T2019-B 1923.0 10 2072.8 6.2 E. Cretaceous < Dry hole with oil shows &
0T2019-C 1460.9 11 1430.4 93.3 L. Cretaceous % Gas shows ¢ Oilwell
/_ 6950.1 39 7230.2 171.6 ©
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Otway Basin, South Australia

MATURITY at BASEMENT -
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Not mapped due fo poor mapping resolution
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Comprises sparsley drilled
Late Jurassic to Early
Cretaceous Robe, St Clair,
Rivoli and Tantanoola
Troughs which have the
same potential ingredients
that make up proven
Crayfish Group oil and gas
plays in adjacent Penola
Trough

Historical discovery
success 13% across basin;
42% for gas discoveries in
Penola Trough; Mean 2P
Recoverable = 21.45 PJ*) *

doesn’t include 2P Haselgrove 3 reserve
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Block OT2019 A

Total Area (kmz): ~3566
Wells within blocks: 18

2D Seismic (Line km): ~3727
3D Seismic (kmz): ~72.1

Early Cretaceous oil and gas
potential

Strong gas shows from (Katnook
Sst) in Greenways 1 (1991) — flare
lit for 16 mins then watered out;
Minor gas shows (Windermere Sst

Mbr of Eumeralla Fm) in Lake Eliza
1 (1969)
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Block OT2019 B

Total Area (kmz): ~1923
Wells within blocks: 10
2D Seismic (Line km): ~2073
3D Seismic (kmz): ~6.2

Early Cretaceous oil and gas
potential

Minor gas shows (Windermere Sst
Mbr of Eumeralla Fm) in
Rendelsham 1 (1969)




Block OT2019 C Prospectivity

Palynological zones

. M. diversus
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Timboon

Sandst
Burrungule 1 stone Sedaaiindi

Panratte Formation
refecence section

Beltast Mudstone
reference section

Flaxman Formation
reloronce section

o Cutings

[[] + Cores and scewall cores

r Tediary

E Timboon Sandstone
[ [——
. Faxman Formation
L Argonaut Member

Beltast Mudstone and
similar facies.

[ ———

Copa Formation

| | Eumerata Formation

. Lara Formation
-

491000

492000
1

494000

Otway Basin, South Australia

MATURITY at TOP EUMERALLA FORMATION

Not mapped due to poor mapping resolution
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Vitrnite reflectance maturity
Less than 0.5% Immature
0.5% 0 0.7% Early mature (oil)
0.7% te 1.0% Mid mature (oit)

B 0% te 1.3% Late mature (oi)

[ 3% 1o 26% Gas genrston

I Overmanee

Petroleum tenements.

[ or2019 cresge reesse bocks

[ peirobsuim exploration Bcance (PEL)

2] pavolourn sroducion kosnce (PP}
. Patroleum retenton lience (PRL)

= Pipeline licence (PL) - gas

Petroleum wells

=

COswel
€Oz well with oil shows
Dry hole

Dry hole with oil shows.
Gas shows

Gas well

Gas well with oll shaws.

L
BoE

Block C0O2019-C includes

e recent relinquishment of
=7 PPL21 (excluding 1km? for
e ” Caroline CO, Plant)

Caroline 1 — Air Liquide
CO, well decommissioned
in 2017. Produced 810,800
tonnes CO2 and up to ~60
bbl heavy oll/yr since 1968

No seismic since 1990

ch e

over PPL21.

©  Proposed or currently diiling
Park of res6rvo — o Resource piay wol
ro patroleum exploration access

—— Otway Basin outiine

The Caroline-1 oil is a heavy (5° APl gravityl, low sulphur (0.2% S}
crude which is essentially devoid of light ends. Gasoline—ranoe
hydrocarbons (Cs—Cy,) comprise less than 2% of the total oil (Table 3
suggesting alteration by waster—wmashing. However, there is not evidence
of extensive biodegradation which might otherwise explain the
aromatic=intermediate composition of the o0il Fig. 2. An  unusual
abundance of aromatic hydrocarbons is clearly evident from the MH = bethylcyclohaxane
whole—oil chromatogram Fig. 1) K = MHaphthalene
M = Methylnaphthalenes

WHOLE-O1. CHROMATOGRAM
CAROLINE-1 (WAARRE)

The high pristane/phytans ratio and intermediate pristane/n—heptadecans
ratio of the oil (pr/ph = Sué prin-Cyy = 059 : Table 4} are consistent
with its derivation from woody—herbaceous organic matter deposited in
an oxic aquatic environment. The pil's methylphenanthrene index (MPI =
0.5%) converts to a calculated sowrce maturity of VR = O.74% (Table 5.

Mormal land-plant-sourced oils of such maturity have a paraffinic {or
paraffinic—naphthenic) compositin. The highly aromatic character of the
Caroline-i crude may reflect the role of COg in its origine For sxample,
il is vwimeivable Uhal high presswre magmalic COp Chivas o al, 17040
stripped small quantities of aromatic and less soluble aliphatic - 3
hydrocarbons from marginally mature, poor guality terrestrial kerogen
dispersed throughout the Waarre GSandstone. The Late Cretaceous
Bandstons is the reservoir formation in the Caroline CO; fisld.

s Department for Energy and Mining
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Block OT2019 C
Total Area (kmz): ~1461

Wells within blocks: 11
2D Seismic (Line km): ~1430
3D Seismic (kmz): ~93.3

Oil associated with CO2 (Waarre
Sst) in Caroline 1 (1968)

Located south of Tartwaup
Hingeline characterised by rapidly
thickening Late Cretaceous wedge

Potential for Late Cretaceous
Waarre Sst oil charged from Intra
Eumeralla Fm coals away from
master faults




Otway Basin Acreage Release Blocks OT2019 A-C
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Actions
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Acreage Release -
012019 A-C :
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PrintMap §

" VICTORIA

Otway Basin ; i S portAugusta
Mount Gambier MiddlebackiRange
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BIDS CLOSE 4.00 pm ACDT T

Friday 29 November 2019

205113-022

Otway Basin Acreage Release Blocks OT2019-Ato C

Three new petroleum exploration Licences (PELs) in the Otway Basin are being offered by the South
Australian Government on the basis of work program bidding. Blocks OT2019-A to C cover a total area
of 6950 km2and include 39 wells, 7230.2 km of 2D and 171.6 km2 3D seismic coverage. BIDS CLOSE 4:00
pm Australian Central Daylight Time Friday 29 November 2019.

& [y ® <
Downloé Activate Map More
| < & Q
All Map Active Saved Spatial Location AN
M 0} SR
Ly R s S L @ Decimal Degrees Minute Seconds g X ° ' " Y: °
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To download Acreage Release brochure and associated data package go to: https://map.sarig.sa.gov.au/ or visit:
http://energymining.sa.gov.au/petroleum/licensing and land access/acreage releases/ot2019 otway basin acreage release
onshore

Department for Energy and Mining



https://map.sarig.sa.gov.au/
http://energymining.sa.gov.au/petroleum/licensing_and_land_access/acreage_releases/ot2019_otway_basin_acreage_release_onshore

10 Year Moratorium on Fracture Stimulation in the Limestone Coast Region
The Petroleum and Geothermal Energy (Ban on Hydraulic Y

Fracturing) Amendment Bill 2018 was proclaimed on 1 November
2018. Hydraulic fracturing across the Limestone Coast Region has | |

been banned for a period of 10 years.
http://energymining.sa.gov.au/petroleum/latest updates/10 year moratorium on fracture
stimulation in limestone coast region sa

However it is business as usual for conventional petroleum
exploration and development.

Stakeholder Engagement

In 2018, the State Government partnered with ad the
Commonwealth Scientific and Research Organisation (CSIRO),
through the Gas Industry Social and Environment Research Alliance
(GISERA), to undertake social and environmental research on the
potential impacts and opportunities of onshore gas developmenton —<=———

the environment and communities in the Otway Basin in South ¢
Australia's South East. For more information go to: L]
https:/igisera.csiro.au/states/sa/ PSP p— p—T—



http://energymining.sa.gov.au/petroleum/latest_updates/10_year_moratorium_on_fracture_stimulation_in_limestone_coast_region_sa
https://gisera.csiro.au/states/sa/

Easy access to data

Free Downloads:

WCRSs - include scanned mud logs & composite logs
Well log LAS files

Digital well logs + images

2D & 3D seismic data

Maps, GIS - Cooper isolith, isopach, gas wetness etc.
Core & thin section photo databases via free
downloads

SARIG - our online spatial database.

Other data;

Field, edit tapes, cased hole, digital mudlogs, image
logs — free web access to logs via PEPS online in
future

Core and cuttings available for viewing and sampling

OT2019 & CO2019 Acreage Release brochures
contain dedicated cloud storage link to selected basin
specific datasets including SEG-Y seismic data, logs,
reports, GIS Project etc.

PEPS

Petroleum Exploration and Production System

Licensing v Wells  Geophysics v Operation Sites  Compliance  Production v Reports
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South Australia’s door is open.

Rated most attractive
petroleum jurisdiction in
Australia by Fraser Institute

Bight Basin attracting billions
in exploration investment

Cooper Basin
remains Australia’s
largest onshore oil
and gas province

A framework placing
local companies into
a global supply chain

Oil and gas roundtable
with hundreds of members

Australia’s first ' SRS
working to address priorities

roadmap for
unconventional
gas projects

Visit us at our booth

www.energymining.sa.gov.au/petroleum

——
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