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1. ExecutiveSummary

The Directors

AWELimited

Level 12100 Pacific Highway,
North Sydney, 206

19 February2018

DearDirectors and Independent Expert

@R!SC

Mr AndreaDe Cian

Grant Thornton Corporate Finance Ltd
Level 17, 303 Kent Street

Sydney NSW 2000

IndependentTechnical LIS OA | f A & ( QRetroled@i28satEiofARVKLimiteld S

Grant Thornton Corporate Finanédérant Thorntold bas been appointed by the DirectorsA¥VELimited

OAWE (ms the hdependent Expertin relation to the proposedMitsui takeover o (i K S

CNFyal QdAz2yéoo

To assisGrant Thorntonin preparing itdndependent Expert Report in relationtiee Proposed Transaction,

Grant Thorntonhas provided instructions to RIS@visoryt 1 & [ 0 R 0 & w lthjs/décomeniad  LINS LJ

Independent Technical Speciafidieportin relation to the petroleum assets of AWE

The Technical Repordocuments our review of the petroleum reserves, resources and associated
development schedulesgproduction and cost forecasts. We have audited the estimates provides\\iy

and made such adjustments that in our jedgent were necessary to provide a reasonable assessment and
reflect current information Weprepared scenarios for valuation of the perties by Grant Thoton. This
report also provides aescriptionand economic analysis to assist Grant Thornton with their valuatibn

I 2 9 AAA discovery and thexploration properties which form part of the Proposed Transaction

Reserves andontingent resources

The estimated?Preserves an@Ccontingent resource volumeset to AWEas at31 December 201@re
shown inTablel-1 and Tablel-2, respectively Reserves and resources have been evaluated in accordance

with PRMS Guidelines.

Tablel-1: 2P eserves net toAWEas at31/12/2017

: Gas LPG Cond. | Developed| Undevelopeq Total
Category| Area/Project
PJ | ktonne | MMbbl MMboe MMboe MMboe
Otway - Casino Gas Project 32.8 - 0.02 55 - 55
Bass Basin Yolla 27.3 76.0 0.91 4.9 1.4 6.3
2P Peth Basing Waitsia,Beharra 418.2 i 0.09 6.9 629 69.8
Springs
Total 2P 478 76.0 1.0 17.3 64.3 81.6
I s ——
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Tablel-2: 2C ontingent resourcesnet to AWEas at31/12/2017

@R!SC

: Gas LPG Cond. Qil Total
Category| Area/Project

PJ kT MMbbl MMbbl MMboe

Otway - Casino Gas Project 7.4 - 0.07 - 1.30

Bass Basii Trefoil et al 112.5 394.4 6.53 0.72 30.55

2C Perth Basin Waitsia and Colyas 241.3 - 2.01 - 42.23
Indonesia- Ande Ande Lumut - - - 46.5 46.50

Total 2C 361 394 8.6 47.2 120.6

Notes totables:

© N o 0 &

9.

are stated as sales quantities net of fuel and flare.

PJ means one petajoule (ffbules)

ktonne is one thousand metric tonnes

MMbbl is one million barrels. One barrellis8.99 litres.

A combination of probabilistic and deterministic methods have been used.
Reserveand contingent resourcesave been aggregated arithmetically.

All the above reserves and contingent resources are considered conventional.

The reference point for reserves determination is the custody transfer point for the products. Reserves

MMboe is one million barred of oil equivalent. Conversion factors used to evaluate gas equivalent

guantities are LPG 11.6 BO&ihe, condensate 1.0 BOE/bbi| 1.0 BOE/bbl and sales gas 6.0 PJ/MMboe.

The contingent resources have not begsked to reflect the chance of development

10. TheAnde Ande Lumut contingengésources are held under a PSC with entitlement to cost and profit oil.

RISC has prepareshles gas and condensapeoduction forecast associated withthe 2P reservesand

Waitsia2C Contingent Resourcasshown inFigurel-1.
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commenced from the Stage 1A development at rates of up to 10 TJ/d in August2846.2levelopment

is planned tocomplete thedewelopment in the high deliverability Kingia and High Cliff Sandstone (HCSS)
reservoirs AWE is planning final investment decision (FID) on the 100 TJ/d Stage 2 project in 2018 and to
commence production in 202RISC has developed Waitsia production awst torecasts for the following

four development scenarios:

1. Development of 1P reserves through the planned 100 TJ/d facility;

2. Development of 2P reserves through the planned 100 TJ/d facility;

3. Development of 2P reserves through the 100 TJ/d facility exphtwl@00 TJ/d after-3 years;
4. Development of 2P + unrisked 2C resources withettanded200 TJ/dacility.

RISC estimatéhat expansion of the 100 TJ/d facility 200 TJ/d after 3 yearsis likelyas gas demand
increasesand recommend this as the base case evaluation scenario

The Contingent &ourcesshown for the Waitsi&gtage 3 poject are from lower deliverability reservoirs in

the High Cliff SandstonElRCMand Dongara Sandston€he higher CGR estimated in the Darggresults in
greater condensate production than in the Waitsia Phéseand Phas€ Kingia/HCSS developmeRiSC

has estimated larger contingent resources in the IRCM and Dongara than \A@/&stimate Waitsia
Contingent Resources to have a 25% chancprofressing to commercial developmerithe risks are
dependent on the ability to extract hydrocarbons in commercial quantities employing horizontal wells
and/or fracture stimulation technology and favourable gas pricEseContingent Resourcesre not rsk
adjusted.A discussion on thasksis provided in our report.

The HennB development well is planned for the Casino project and the JV is pursuing opportunities to
transfer processing of Casino gasatoalternative processing facility (location cidlehtial)in calendar year
2019 to increase reserves and extend the field life.

AWE is also evaluating the development potential of the AAL field in Indonesia and the Trefolil field in the
Bass Basin. At this point, there is no firm commitment or schefduléhe development of these projects.
Potential production from these less mature contingent projects is not includedyimrel-1.

Tablel-3 showsAWE @et operatingand minor capitaéxpenditure for the financial year 2@01actual)and
forecast expenditure for financial years Band 20DB. Thiscoversthe costs for ongoingpperations and
minor capital expenditure in the producing fields.

I L — I
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Table1-3: AWENet Producing Field Perating Expenditure and minor CapitaFY2017 to FY2019 A$ million

Project Cost Type FY20% Actual FY208 Forecast | FY209® Forecast
) ) Operating 0.8 1.8 1.2

Otway¢ Casino Gas Project -

Capital 1.2 10.5 19.5

Operating 19.9 21.8 22.9
Bass Basig Yolla & Trefoil -

Capital 15.4 3.4 2.8
Perth Basirg Waitsia and Operating 9.5 8.8 7.1
Beharra Springs Capital 18.9 27.8 61.8

Operating 30.2 324 31.2
Total

Capital 355 41.7 84.1

Tablel-4 below summarises the estimatedenfuture cumulativeexpenditureon the Waitsia Corybasand

AAL contingent resource projecfeom 31 December 2017as well as abandonment and rehabilitation

expenditure on all developments.

Tablel-4: AWE Net Future Capital and Operati@gmulativeExpenditure from31 December 2017A$ million, 2018 RT)

Capital Costs Operating Costs Abarédoosr:;nent

Otway¢ Casino Gas Project 351 49.1 325
Bass Basig Yolla & Trefoil 11.8 123.3 48.0
Perth Basin¢ Waitsia and Beharra Springs

Reserved 434 .41 250.8 146.8
Waitsia Contingent Resources 306.5 307.4 29.0
CorybagContingent Resources 59.1 38.3 1.6
Ande Andd_.umut Contingent Resources 409.4 1,194.8 56.6
Total 1,256 1,964 315

post startup.

#1:Includes A$270 millioto progress Waitsia Stageproject to first gas in 2020. Remainder largely Waitsia S2aq

Details of the costs and production profiles associated with the development and production of these

resources are included in our report.

T Includes ongoing operational and abandonment and rehabilitation spend for decommissioned assets in the Perth

basin.

2 Includes ongoing operational and abandonment and rehabilitation spend for decommissioned assets in the Perth

basin.
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Comparable Transaction Analysié Ande Ande Lumut Contingent Resources

RISC has used comparable transactionastist Grant Thornton witltheir valuation ofthe AAL field in
Indonesia.

The transactions reviewed have been limited to a contingent resource oil dominated resource base in PSC
regimes post 204 after the oil price crash. In our opinion earlier transactionill provided an overly
optimistic view of value compared to the current market.

Since 2014, there have been a relatively limited number of oil dominated contingent resource transactions
in PSC regimes. We have used SE Asian and African transactioméde m indicativerange.Ouranalysis
indicates a range of unit values as indicated@atlel-5.

Based on a 2023 start up, tlestimatedoil recoveryto the end of the PSC term in 2034 is appmadely D
MMbbl gross Theanalysisupports a valuation fdr 2 9 8D%interest in AAln the rangeA$40to 79 million
with amid-range value of A®bmillion. These values are exclusivetioé free carry.

Tablel-5: AALComparable Transaction AnalysisA$ million net to AWE

Low Mid High
Unit Value A$/bbl 1.0 15 2.0
Value A$million 40 59 79
¢ KS [2()I-f DEQSN\VYS)/(] KIa Iy 2LJG7\2)/ g2 GI-“[S I M JE 2

interest from 50 to 45%. They would either pay their own way as a JV partner or more likely have their share
of development costs carried by the other pdrties who would then retain the cost recovery. Such
Government participation is common in PSCs in the area, and incorporated in the transaction values
RAa0OdzaaSR® ¢KSNBT2NBX Ay (KA& |yl feaAaduetopoeda p x>
Government participation.

AWE has a US$88 million carry on AAL development costs from the Santos acquisition. However, this carry
has the risk of delaying development as development may beesohomic for Santos while it is economic

for AWE. This cey has some value to AWE that is not incorporated into the valUabiel-5.

Explorationvalue

RISC has usednumber of methodso assist Grant Thornton with their valuatiohAWE) & S E LJt 2 NI G A 2
appraisal propertiesWe consideredcomparable fam-out transactons in the current market and existing

work program commitments in the AWE exploration portfolibe Tesulting low, best and high case values
indicated by this analysfer exploration properties iMWE2 & LJ2 NI F 2 f Xablellt6NE a K26y Ay

Arangeof valuesis typically estimated foindividual asses While acquirers of the individual permits could
valueindividualassets at eitheend of the value ranget is unlikely that potential buyers of the exploration
asset portfolio would value all of the assets at either #r@hmetically summedow or arithmetically
summedhightotals.

I L — I
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Their own assessments of individual permits withrsgghe low, best or high outcomes based on factors
AyOf dzZRAY3IY GKSANI A0NFXdS3IAO 202S00GABGSa FyR NBIA2Y
prospectivity and associated geological risks; the fiscal and regulatory framework applicable toethe ass
accessibility of commercialisation routes, including markets and infrastructure, for each asset; equity
interests, operator capability and joint venture partners in each asset.

RISC accounts for the portfolio effectsdstimatingthe low and high valkes of the portfolio of exploration
assets at an estimated one standard deviation from the totialvalue of the portfolio. There may be further
adjustments required to the range based on judgement taking into account the specifics of the portfolio and
market.

Adjusting for portfolio effectsRISQ@ aconomicanalysis indicatea value range on the AWE exploration
assets of between A$11.5 million an#i26.0million.

Details oftthe analysishown inTablel-6 are contained in our report.
Table1-6: EconomicAnalysisof AWEQ& SELJX 2N} GA2Y neffoMWE 2t A25 | b YAffAZ

Project area Low (A$million) Mid (A$million) High (A$million)
Perth Basin 3.1 6.3 11.9
Otway Basin 0 125 125
Carnarvon Basin -1.5 0 4.0
Onshore Taranaki Basin 0 0 25
West Natuna 0 0 125
Total Arithmetic Addition 1.6 18.8 43.4
Total Portfolio 11.5 18.8 26.0
E—— O ! T —
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2. Introduction

2.1. Description of thepetroleum properties

AWE has a portfolio of producing gas properties in the Perth, Otway and Bass Basins Anstralia
undeveloped oil in the Nortliest Natuna PSC, Indoneséad exploration tenements in the prospective
Perth, Otway, Caarvon and Taranaki basifsgure2-1.

| NatunaSea
(AWE45%)

Bl

™ Java Basin
(AWE42.5-100%)

Carnarvon Basin

/——/' (AWE 100%)

Perth Basin
|—| (AWE33-100%)

Bass Basin

Otway Basin B D/ AWER>10%) El

(AWE 25%)

TaranakiBasin
(AWES51%)

Figure2-1: Location map forAWER) @etroleum tenements

AWEYA ¢ 2 NJ A Y 3 pdryits Gigds dran25% 16 1aD%Betails of the tenments are contained in
Table7-1 andTable7-2 at the end of this report.

The producingnd undevelopedssets whictAWEholds are:

A Waitsia Gas Projegermits L1, L250% and operator)

A Beharra Spring8as Projecpermit L11(33%non-operated interest)

A Casino Gas Projegiermits VIC/L24, VIC/L3R5%non-operated interes};

A Bass Gas Proje®ermit T/L135% noroperated interesfand associate@ass Bsinretention leases;
.. ] S
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A Ande Ande Lumut oil field in the Nowtlest Natuna PSC, dlonesia(50% nonoperated interes}.

I 2 9 &ptivegas fielddhave been producing to the East Cogas markets since 20@khdthe West Coast
gas markets sincg991 (Figure2-2). TheCasino and Bass Gas projeaso produce appreciable volumes of
condensateand LPGhoweverthe Perth Basin asseoducepredominantlydry gasGross cumulativgas
productionfor the active fieldsestimatedto 31 DecembeR017 is 575 Rdf gas 475 ktonne of LP@nd 6.9
MMbbl of condensatgTable2-1).

240
220
200
180
160
140
120
100

80

60

40

Raw Gas Production (100%, MMscf/d)

20
0
&
q90
&
H Perth Basin ®m Bass Gas m Otway
Figure2-2Y | 2Pgrfh Basin, Otway Basin and Bass Basin Gross Hist@@sProduction
Table2-1:! 2 9 Qa t S Wivéy BasireaaidiBAsBasinGross Production t@1 Decembef017
Field Gross Cumiative Production to 31 Dec 2017
ie
Gas PJ Condensate MMbbl LPG ktonne Total MMBOE
Perth Basin Fields 42.4 0.0 0.0 7.1
Casino Gas Project 357.9 0.3 0.0 59.9
Bass Gas Project 174.4 6.6 474.6 41.2
Total 574.7 6.9 474.6 108.2

3 The data shown for the Perth Basin excludes currently shut in fields such as Woodada, Corybas, XAGGS and Apium
which there are no firm ins for further production. Production prior to 2004 not shown.

S NiEE———— jEEE—— I
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2.2. Terms ofreference andbasis ofassessment

2.2.1. Terms ofreference

This assignment has been conducted under the termsuofengagementwith AWEdated 13 December
2017 and under the direction of Independent Expest,ant Thorntonw L { térfissof referenceare:

A A review of the technical assumptions underlying the future cash flows of the producing assets including
resource and reserve estimation, production volumgserating expenses, capital costs and other
environmental and infrastructure considerations. RISC will advise Grant Thornton Corporate Finance on
the reasonableness of these assumptions for valuation purpose and prepases/aensitivity/scenario
cases;

A Valuation assessment of the exploration potential not included in the valuatiesaisgent of the
producing assets;

A Preparation of the Technical Repéot inclusion in theridependentEE LIS Reébaft.aThe Technical
{ LIS O ARegon it 2&@ddressedtGrant Thornton

2.2.2. Basis ofassessment

The data and information used in the preparation of this report were provideAWEsupplemented by
public domain information. RISC has relied upon the information provided and has undertaken the
evaluation on the bds of a review and audit of existing interpretations and assessments as supplied making
adjustments thatin our judgment were necessary. Our assessnifenthe producing assets based o
productiondataup to datesranging from 31 October t81 Decembel2017and where necessarhas been
extrapolatedto 31 December 2017 for reserves reporting purposes

RISC has reviewed the reserves/resources in accordance with the Society of Petroleum Engineers
internationally recognised Petroleum Resources Managemgsted (PRM3)

We have reviewedhe production forecasts, development plans and cqeepared byAWE The reserves
presented in this report are based dong termmid-caseoil and gasprice projectiongprovided byGrant
Thorntonof 5.0¢ 5.5A%/GJreal 2018 for WA gas, A®8A$9/GJ real 2018 for East Cost gas;, 88 US$/bbl
for oilin 2023 increasing with inflatiohe long term exchange rates usgeds0.75to 0.80 USD/A$

Unless otherwise stated, all resources presented in this report ares (t68%)quantitieswith an effective
date of31 December 201MUnless otherwise statedll costs are ilA$ real terms with a reference date of
31 December 201{RT208).

2.2.3. Explorationevaluation

A range of oil and gas industry accepted practitas be usd to estimate the value of exploration assets
and these are discussed below. To assist Grant Thornton with their valuation, RISC has collated the relevant
data and information for the alternative valuation methods.

The VALMIN Code defines Value as #mount of money (or the cash equivalent of some other
consideration) determined by the Expert in accordance with the provisions of the VALMIN Code for which
the Mineral or Petroleum Asset or Security should change hands on the Valuation Date in an open and

4 SPE/WPC/AAPG/SPEE 2007 Petroleum Resources Management System

I L — I
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dzy NBAGNAOGSR YINY SO 0SGs6SSy | gAttAy3d 0d2@SNI I yR |
party acting knowledgeably, prudently and without compulsion.

Note that in this report, RISC in some instances uses mean or average valuespecpve resourced he

use of mean resource values is not permitted under ASX rules and should not be used in place of the
permitted low, best and high estimates for ASX compliant resource statemgatgeverw L { / Q& NI LJ2 N
not intended to be an Austti@n Securities Exchange (ASX) compliant prospective resource disclosure. The
purpose of using mean or average values is that in our opinion, where usedntielpe moreappropriate

for estimating the fair market value of the exploration portfolio.

2.2.3.1. Compaable transaction metrics

The Value of exploration properties can be estimated using recent comparable transactions. Such
transactions may provide relevant metrics such as Value per unit of reserves, contingent or prospective
resources, and price paid panit area of the permit or % interest. The VALMIN Code advises Value must
also take into account risk and premium or discount relating to market, strategic or other considerations.

This method has beetteveloped for the AAL project contingent resources.

2.2.3.2. Fam-in promotion factors

An estimate ofvalue can be based on an estimation of the share of future costs likely to be borne by a
notional farmee under prevailing market conditions. A premium or promotion factor may be paid by the
farmee. The promotion factas defined as the ratio of the proportion of the activity being paid for and the
amount of equity being earned.

The nominal permit value is defined as the amount spent by the farmee divided by the interest earned. The
premium value for the permit is thdifference between the nominal value and the equity share of the cost
of the activity divided by the equity interest being earned.

The premium or promotion factor will be dependent upon the perceived prospectivity of the property,
competition and general arket conditions. The premium value is equivalent to the farmee paying the
farmor a cash amount in return for the acquisition of the interest in the permit and is the fair market value.

Farmin transactions may have several stages. For example, a farmgeaocgaire an initial interest by
committing to a future cost in the first stage of the transaction, but has an option to acquire an additional
interest or interests in return to committing to funding a further work programme or programmes.

Farmin agreemats can also include #ienbursement of past costs and bonus payments once certain
milestones are achieved, for example declaration of commerciality, or achieving threshold reserves volumes.
Depending on their conditionality, such future payments may cbuotd to value. However, they may need

to be adjusted for the time value of money and probability of occurring.

This method has beetteveloped for selected exploration assets.

2.2.3.3. Work programme

The costs of a future work programme may also be used to estivadbe. The work programme valuation
relies on the assumption that unless there is evidence to the contrary the permit is worth what a company
will spend on it. This method is relevant for permits in the early stages of exploration and for expenditure

I L — I
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whichis firmly committed as part of a venture budget or as agreed with the government as a condition of
holding the permit. There may need to be an adjustment for risk and the time value of money.

This method has beetteveloped for selected exploration assets.

2.2.3.4. Expected monetary alue (EMV)

EMYV is calculated as the success case NPV times the probability of success less the NPV of failure multiplied
by the probability of failure. The EMV method provides a more representative estimedduefin areas with

a statistically significant number of mature prospects within proven commercial hydrocarbon provinces
where the chance of success and volumes can be assessed with a reasonable degree of predidégity.

may require discounting to estimate market valugpdading upon project maturity and uncertainty.

The EMV valuation can also be used as a relative measure for ranking exploration prospects within a portfolio
to make drilling decisions, assessing commepo#ntial and to demonstrate the commercial attta@ness
of a permit, whichmay influence a buyer or seller

2.2.3.5. Market factors

Since the latter part of 2014, oil prices have substantially declined &nammandthe US$100/bbl to under

US$30/bbl in January 2016. They have since recovered somewhat and aregtreehrU Sp65/bbl at the time

of writing this report(Figure2-3). AWK & & Kl NB LINKR OS KI & piiddio &g BdposédK S 2 A
transacton.
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Figure2-3: Brentoil price and AWEshare price2014-2017
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Prior to the oil price declinénterest inexploration valuationsvashigh andfarm-in promotes of 2 ogreater
were being seeffor quality acreageavith large investment programsince then, there has been a paucity of
transactions and anecdotally, RISC has identified that buyers are seekinpfaromotes at or jusabove
ground floor level.

In response to the market factorsur experience has been thail and gas companies have slashed their
exploration budgets and the value of exploration companies has declined significatiityugh there are
some signs that with the stabilisation and partial recovery in prices, explorattwity is beginning to
improve Figure2-4 shows the change imarket capitalisatiohfor selectedASX listedil and gas companies
with an exploraion biaswith conventional portfolios from October 2014 Becember2017. Out of the24
companies evaluated have ddisted or have been suspendédot shown inFigure2-4), 6 have increased
their market capitalisatiorand the remainindl2 companies have shown significant reductigreveraging
approximately 45% of their 2014 val(®00% being equivalent to tH2014 value)

Consequently, it is to be expected that unless there are special circumstances, market factors will result in
significant reduction in the value of oil and gas exploration portfainse October 2014

Selected ASX Exploration Companies
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Figure2-4: Deember2018Market Capitalisationcompared to Oct 2014or selectedASX listedexploration companies

5> Enterprise value is calculated as the market capitalization plus debt, minority interest and preferred shares, minus
total cashand cash equivalents.
6 The scale of the vertical axis is been truncated at 200% to improve its readability.
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3. Geologicabverview

3.1. PerthBasin

The following summary of the regional geology of the Perth Basin is reproduced from Geosciggicél NI £ A | Q
website’ which is recommended as a useful reference source.

The Perth Basin is a north to nomiorthwest trending, onshore and offshore sedimentary basin extending
about 1,300 km along the southwestern margin of the Australian continent.igkidarge (172,300 K
structurally complex basin that formed during the separation of Australia and Greater India in the Permian
to Early Cretaceous. It includes a significant onshore component and extends offshore to the edge of
continental crust in wter depths of up to 4,500 m.

The structural architecture of the Perth Basin is the product of rifting during the Permian, Late Triassic to
Early Jurassic and Middle Jurassic to Early Cretaceous, superimposed emxeisiimg basement terrains.
Extensionduring the Permian produced a series of deep (up to 15 km), mmthh trending rift basins
(Bunbury Trough and Dandaragan Trough) along the western margin of the Yilgarn Craton. The Abrolhos Sub
basin represents a northwestern branch of the Permiansiifitem formed along the southwestern margin

of the Northampton Complex, which is separated from the Dandaragan Trough by aipastrehigh
represented by the Beagle Ridge, Dongara Terrace and Greenoug-jued3-1.

7 http://www.ga.gov.au/scientifictopics/energy/provincesedimentarybasingeology/petroleum/offshoresouthwest
australia/perthbasin
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Figure3-1: Regional setting andteuctural elements map for the Perth Basif® Commonwealth of Australia (Geag&nce
Australia) 204)

The Houtman Subasin is a major depocentre for Triassic and Jurassic sedimentary rocks that formed as a
westward thickening sag basin across a hinge zone during the Middle Triassic to Middle Jurassic, and was
extensively faulted during Late Jurassicaolf=Cretaceous rifting. The Vlaming $hasin is the major Middle
Jurassic to Early Cretaceous rift basin in the Perth Basin and is characterised along its northern extent by a
very large and deep half graben that dips to the west. The footwall blocki®half graben consists of a
series of shallow tilted fault blocks containing mainly Permian and older strata from the Edward's Island
Block.

Breakup during the Early Cretaceous (Valanginian) was associated with widespread inversion, erosion, strike
sliptectonics and volcanism, which significantly modified the structural architecture of the Perth Basin.

The stratigraphy and petroleum system elements of the Perth Basin developed during the tectonic evolution

of the basin and vary significantly from nottth south. Refer td=igure3-2 which is a stratigraphic column
applicable for the North Perth Basin and relevan®/E) & LISGNRBf SdzY LISNX¥YAGAD Ly A
series of Permian to Early Triassic depocentres for fluvial and marine siliciclastics with minor carbonates and

. L | I
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coals in the north, while in the south fluvial siliciclastics and coals dominated. Thes&afPa&nd Early
Triassieage riftsag deposits are associated with the major petroleum system in the North Perth Basin,
particularly the Kockatea Shale which forms an important oil source rock and regional seal to underlying
reservoirs.

Sandstone reservairrelevant t)AWER2 a4 LISNXY A G& | NBY

A WaitsiaSenecio Area: Early Permian Kingia Sandstone, High Cliff Sandstone and Irwin River Coal
Measures (IRCM); the late Permian Dongara Sandstone;
A Beharra Springs/Redback Terraces/Tarantula: Late Permian Wagina Formation;

Prospective shale gas targets are the Early Permian Carynginia Formation and the Triassic Kockatea Shale
(Hovea Member).

A second phase of rifting in the Late Triassic and Early Jurassic was associated with widespread fluvial and
deltaic deposits, includg a thick succession of siliciclastics and coals (Cattamarra Coal Measures), which are
overlain by Middle Jurassic marine shales (Cadda Formation) in the north Perth Basin.

It is uncertain which petroleum system elements are associated with the ZeewbpdiaSin. However, it

may contain Middle Jurassic to Early Cretaceous age source rocks. Late Cretaceous and Tertiary
sedimentation has occurred under stable passive margin conditions and produced a thin cover of
predominantly marine carbonates. Potentiabps include tilted fault blocks, anticlines, compressional
rollovers and structural/stratigraphic traps.

I L — I
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Northern Perth Basin Stratigraphy
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Stratigraphy, petroleum systems elements, and major basin phases of the Northern Perth Basin.

Figure3-2: North Perth Basin stratigraphic colum® Commonwealth of AustraliaGeosciencéustralia) 2017)
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The exploration status of the Perth Basin varies frommsaiture in the northern onshore area and immature
to frontier in most offshore areas.

Initial exploration for hydrocarbons in the Perth Basin began in the late 1940s with an onshore ffielg su
and evaluation of water drilling commissioned by Ampol and Richfield Oil companies and gravity surveys by
the Bureau of Mineral Resources.

The onshore portion has had approximately 130 exploration wells drilled. Approxini@telgils have been
drilled in the vicinity oAWEQ & LISNXY A GAa YR (GKS&aS LINPJARS | NBFaz2yl ¢
and resource estimation.

Offshore exploration began in 1965. The most significant offshore discovery to date is the Cliff Head oil field
located on he Beagle Ridge just east of the Abrolhos-Bakin. Oil is produced from Permian reservoirs that
are sealed by the Kockatea Shale

3.2. OtwayBasin

The Otway Basin is part of the Southern Rift System, the passive margin rift basin that formed as a product
of the rifting of Australia from Antarctica during the breakup of the supercontinent Gondwana. It is situated

in SW Victoria and SE South Australia, covering 150 0§@Rf of which is offshor&igure3-3). There are

two major depocentres (the onshore and shallow Inner Otway Basin, and the deeper water Morum, Nelson

and Torquay Subasins). These were filled principally by siliciclastic and carbondiemert during the
Cretaceous Periodr{gure3-3)°.
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Figure3-3: Tectonic element map for Otway Basin

Petroleum occurrences are attributed to the Austral Petroleum Supersystem. The best reservoir is the Pretty
Hill Formation, which exhibits 25% pgity and over 1000 mD permeability in the Katnook field. The Pretty

8 Geosciencéustralig Regional Geology of the Otway Bagffshore Petroleum Exploration Release, 2015
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Hill Formation is a braided fluvial sandstone, which is overlain by the sealing fluviolacustrine shales of the
Laira Formation. Structures are steep sided, eesst trending, faulted antlines, where Pretty Hill
Formation has been juxtaposed against Laira Formation. Other good reservoir rocks are the Windemere,
Waare, Flaxman and intBelfast units. In the Windemere unit, traps are unfaulted, low relief domes, sealed
by overlying siltsrad shales of the Eumeralla Formation. Source rocks for the systems are the Casterton and
Laira FormationgFigure3-4).

Figure3-4: Otway Basin stratigraphic colum@Commonwealth of AustraliaGeosciencéustralia)2017)

The basin has been explored since 11980s, with the first commercial gas discovery in 1987. This was the
Katnook Field, which was followed by the Ladbroke field in 1989. More recently there has been exploration
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