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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
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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.
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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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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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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
RISC AWE ITSE February 2018.docx Pagel5



@R!SC

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

The basin has been explored since 1880s, 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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success in the Shipwreck Trougith the discovery of the Casimgasfield in 2M2 by Strike Energy. This was
followed by further discoveries in Henry and Netherby which together with Casino form the Casino Gas
Project In the early nineties, BHP drilled the Minerva and La Bella fields. Between 1999 and 2005, Woodside
discovered the @ographe, Thlyacine, Halladale and Black Watch gas fields. In addition, Origin Energy
recorded a discovery itneir Speculant 1 well in 2014.

3.3. BassBasin

The Bass Basin is a moderately explored Cretaceous to Cainozeld Mikali 2 y A O NA T (ssotith a Ay 2
eastern margin, underlying the shallow seabed between Tasmania and the Victorian makifaré3-6)

The basin contains proven commercial reserves of gas and condensate that are producing (Yolla Gas Field,
AWER) don-operated Bass Gas Project). Other discoveries in the basin include the White Ibis, Bass, Trefoil,
Rockhopper and Pelican fields. To date wells drilled have targeted Upper Cretaceous to Middle Eocene
reservoirs within fault blocks and anticlinal structures. The targeted succession comprises interbedded
fluvio-deltaic and lacustrine sandstones, siltstones and shales. The principal socksen the Bass Basin

are interbedded coals (ranging from 5 to 25 m thick) and lacustrine shales of early Palaeogene age.
Geochemical analyses show these source rocks have generated liquid and gaseous hydrocarbons, with the
coals being the dominant souroé the liquids. Igneous rocks are common throughout the basin as sills and
flows, often associated with large rift faults and accommodation zénes

The Bass Basin is one of a series of sedimentary basins that were formed in response to rifting during the
Late Jurassic to Early Cretaceous between Australia and Antarctica. The Bass Basin covers approximately
65,000 knd and water depths range from 30 to 90 m. The Bass Basin is a failedratomic rift basin with
structural features which highlight threeeparate phases of evolution: 1) initial northeastuthwest
extension during the early Cretaceous, 2) Late Cretaceous to Pliocene thermal subsidence and 3) Miocene
compressiotf.

The rifting created a series of northwestutheast oriented grabens offset bgsociated eastvest wrench
movement. The Pelican, Yolla and Cormorant Troughs comprise the major depocentres in the Bass Basin.
The Trefoil structure is located on the flanks of the Yolla Trough. These depocentres apediadkéed half

grabens that progessively developed via growth faulting during the active rifting and thermal subsidence
phases of basin evolution. The dominant structural trend in the basin is nortlseesheast, highlighted by

the orientation of the major faults and troughs.

9 Geoscience Australia Record 2003/19 Petroleum Geology of the Bass Basin
0 Trefoil2 Well Completion Report
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Figure3-5: Regional map showing the location of tectonic elements and generalised basement fault trends in the Bass Basin
(Source- Geoscience Australia Record 2003/19)
The stratigraphic succession in the BBasin comprises sediments ranging in age from Early Cretaceous to
Recent Figure3-6).

The Early Cretaceous Otway Group rests unconformably orifpfeéalaeozoic black shales and quartzites

and consists of clastic, volcaniclastic, fluvial and deltaic sediments ranging from-goairesd sandstone to

shale and coal. The Otway Group was deposited as a very thick sequence of sediments (C.australiensis to
C.paradoxus) that have been intersected in the Bass Basin at only one locale, Blyrindhe extreme
southeast™.

Localised uplift and erosion then occurred on the basin margins as the initial rifting phase subsided (Middle
Cretaceous). The Otway Drifbase then began along the southern margin of Australia, which was largely
contemporaneous with the start of the Tasman Rifting event on the eastern edge of the southern margin.
This recommenced rifting in the Bass Basin, which resulted in depositioa pfdlpective Early Cretaceous

to Late Eocene Eastern View Coal Measures (EVCM), comprise a thick succession of sandstone, siltstone,
shale and coal, deposited primarily within fluvial, deltaic and lacustrine depositional environments. Seismic
data suggest that the EVCM is over 4000 thick in the Troughs. The EVCM thins markedly towards the
basin margins and exhibits both onlap onto basement and erosional truncation. In a broad sense, the EVCM
can be divided into three sequences separated by erosionabnfommities. The middle sequence was
penetrated in Bass 1, Yolla 1 and 2, amongst others, and contains the major gas accumulations in the
discoveries. This sequence is bounded at the base by the N. senectus unconformity and at the top by the
upper M. divesus unconformity.

1 Trefoil2 Well Completion Report
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The Lower Eastern View Coal Measures (EVCM) depositional sequence was deposited from Cenomanian to
Santonian times (A.distocarinatus to N.senectus). These units have only been intersected in Durroon 1 in the
southeast of the Bass Basindaare equivalent to the Golden Beach Group in the Gippsland Basin.
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Figure3-6: Generalised stratigraphy of the Bass Basin (after Lennon et al., 1999), including hydrocarbon accumulations and shows

An angulr unconformity is identified over localised highs on the basin margins at the top of the N.senectus
zone. The boundary is marked in places by significant volcanism, similar to that observed in the Gippsland
Basin. This event signals the termination ofriias rifting, which was followed by sea floor spreading in
conjunction with the already active drift in the Otway region. During this time, thermal subsidence
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dominated throughout the basin and thick, ubiquitous deposition of the Late Cretaceous to Paeaneer
EVCM occurred (T .lilliei to Lower M.diversus/P.asperopolus).

The EVCM has been intersected in numerous wells in the basin, identifying it as a continuous sequence of
late low stand sediments grading through a transgressive systems tract and fiapted by high stand
sediments. Environments are gradational both laterally and temporally from alluvial through-dkeiac

and nearshore to deeper restricted lacustrine. Primary sediment input to the basin was from the south east
with minor localisedinput also deposited transversely from the flanks of the troughs. Extensive coal
measures dominate the sedimentary sequence in the southeast of the basin (Pelican Trough) with
increasingly thicker homogeneous shale units occurring through the Yolla amd@at Troughs.

The top of the middle EVCM is identified by localised uplift and inversion of thexptng sedimentary
sequence, caused by mild regional compression. The effects of this uplift are variable with the degree of
erosion extending from th&lid M.diversus through to the P.asperopolus in places.

The Eocene upper EVCM (Mid M.diversus/P.asperopolus to Mid N.asperus) was then deposited under a
regime of slower subsidence, resulting in more widespread, highly variable facies development. iRlyictuat
conditions of alluvial, fluvialeltaic and shallow marine processes resulted in more extensive deposition of
coal dominated sediments. A regional marine transgression then occurred, resulting in thenimesin
deposition of the Demons Bluff, the baskwvehich is marked by a locally very thick transgressive sand.

| 2y F2NX¥Iofte 20SNIeéeAy3d GKS 9+x/a A& GKS [GS 920SyS
of a basal sequence of firgrained carbonaceous shale and siltstone deposited inopan marine
environment. The unit has an average thickness over the basin of approximately 120 m, but thins toward the
oFaAy YINABAYyad® ¢KS 5SY2yQa . fdzZFF C2N¥IFGA2Y LINE JAR!
top-most sandstone units of hEVCM as demonstrated in Yolla 1.

3.4. CarnarvonBasin

The Northwest Shelf area was initially part of an extensive Palaeozoic to Triassic rift basin. During the Jurassic
and Early Cretaceous a series of rift basins and platforms developed along the nohelésts a result of

the continental breakup of Gondwanaland. Four discrete shdisins evolved during that period, these being

the Barrow Sulbasin, the Dampier Sdasin, the Exmouth Stfiasin, and the Beagle Stlsin(Figure3-7).

The PalaeozoiRecent Northern Carnarvon Basin is a large, mainly offshore, basin on the northwest shelf of
Australia, which is Australia's premier hydrocarbon province. The major laasis trend north or northeast

and define a series of structural highs and-aisins. The basin developed during four successive periods of
extension and thermal subsidence. The first phase, Silurian to Permian, developed as a series of intracratonic
basins during the breakup of Gondwana along the western margin of Australia. Subsequent Early Jurassic
extension initiated the four main depocentreshe Exmouth, Barrow, Dampier and Beagle -Babins. A

third extension phase in the Middle Jurassic resultethe seafloor spreading in the Argo Abyssal Plain to

the north and the fourth TithoniaiValanginian rifting phase culminated in the creation of the Gascoyne
Cuvier abyssal plains to the west and south. The extensivexdaggy (800- 3000m) Exmouth Plateu forms

a bathymetric plateau outboard of the main depocentres and developed in response to thermal sag after
Valanginian breakup.

The main depocentres contain up to 15 km of sedimentary infill. Triassic to Early Cretaceous deposition is
dominantly silicclastic deltaic to marine, whereas slope and shelfal marls and carbonates dominate the Mid
Cretaceous to Cainozoic section. The carbomite sediments were deposited as a series of northwestward
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Mesozoic source and reservoir sequences in the inboard part of the basin.
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Figure3-7: Sub basin layout of the North West Shelf area

Almost all the hydscarbon resources in the basin are reservoired within the Upper Triassic, Jurassic and
Lower Cretaceous sandstones beneath the regional Early Cretaceous seal.

The Lower Triassic section in the Carnarvon Basin is marked by a regional marine transgrassion th
represents the sag phase of a previous Paleozoic rift cycle. The marine Locker Shale unconformably overlies
the Permian section and grades upwards into the Middfer Triassic Mungaroo FormatioRi§ure3-8).

The Mungaroo Formation was deposited in a broad, low relief, rapidly subsidingdieitédc coastal plain

that extended across the Exmouth Plateau. During marine transgression in the latest TRhs&tan),
carbonate patch reefs developed on the Wombat Plateau and probably extended across the naatitern
westerncentral parts of the Exmouth Plateau, while marls, siltstones and thin sandstones (Brigadier
Formation) were deposited elsewhere.

As riting proceeded between Australia and Greater India, several faulting episodes occurred in the Jurassic.
In the Pliensbachian, rifting inboard of the Exmouth Plateau formed the Exmouth, Barrow and Dampier sub
basins. Several kilometres of marine Jurassdirsents, equivalent to condensed sections on the central
Exmouth Plateau (Dingo Claystone equivalents), were deposited in these troughs. Mdguitrifiovement
occurred in the Callovian with oceanic crust created in the Argo Abyssal Plain in thefiatéig®, and in

the Gascoyne and Cuvier abyssal plains in the Valanginian.
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During the Late Jurassic in the eastern Exmouth-l#asin, sandy shelfal facies were deposited within
restricted shallow depocentres (including the Oxfordian Jansz Sandstone reservoir at the supesdgastzlo

gas accumulation). In the Early CretaceowsBlarrow Group delta prograded northward across the southern
portion of the plateau to form a major sediment lobe with the shelf edge arced through or near the
Investigatorl and Zeepard well locations. A distal claystone equivalent (Forestier Claystoss)
deposited to the north of the delta lobe. Barrow Group basin floor fans form the reservoir at the Scarborough
gas field.

As the newly formed oceanic crust of the Argo, Gascoyne and Cuvier abyssal plains rapidly subsided, the area
was progressively ansgressed throughout the Cretaceous by shallow marine mudstone (Muderong Shale)
and siltstone (Gearle Siltstone), rodter shelf marl and chalk (Toolonga Calcilutite), and finally Cenozoic
bathyal chalk and ooze.

The Triassic sedimentary succession hes/gn potential for mature source facies, including possible
organicrich units in the lower Triassic (marine locker shale equivalents) and upper Triassic (deltaic Mungaroo
Formation facies and marine equivalents). The upper Jurassic Dingo Claystongrisdipal source for oil

in the Exmouth suipasin. Migration of gas through the area has been proven by the presence of several
accumulations to the north, including Spar and Gorgon. Hydrocarbon generation from thaoges
Mungaroo formation system anolder Triassic source rocks presumably occurred in the Exmouthasib

during the Jurassic with the deposition of kilometres of dingo claystone and other sediments in the main
depocentre.
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Figure3-8: Regonal Stratigraphy of the Northern Carnarvon Basin

3.5. Taranaki Basin

The Taranaki Basin which covers 330,0085kmY2 aiif @ 2FFaK2NBxX (2 GKS ¢6Sai
(Figure3-9)*2, was initiated by rifting at the onset of the breakup of Gondwana in the late Jurassic period.
Terrestrial conglomerates and delta facies rocks of the Taranaki Delta and Rakopi formations were deposited,
along with shallow marine sands thfe North Cape formationHigure3-10). To the south east of the basin,

the North Cape Formation is overlain by sandstones of the Farewell, Kaimiro and Mangahewt@fama

all successfully tested reservoirs. After seafloor spreading began in the Late Cretaceous, a thick sequence of
mudstone and shales were deposited as the Turi formatiagood seal for the North Cape reservoirs below.

By the Oligocene, sedimentatiowas carbonate dominated, resulting in the deposition of marl as the
Tikorangi Formation. Subduction in northern New Zealand, which initiated in the Neogene, resulted in uplift
and erosion associated with volcanic activity. Terrestrial clastics were itlegh@s sandstone in turbidites

close to shore in the southeast coastal area and some volcanicalstics. Reservoir rocks are sealed by the shales
and muds of the Manganui Formation. Plays are dominantly structural, with companies mostly targeting

12New Zealand Rmoleum and Minerals, 2013, New Zealand Petroleum Basins, Part 1.
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anticlinal or four-way dip closures. Structures were produced by the Late Cretaceous rifting, followed by
Miocene compression, trapping hydrocarbons at all stratigraphic levels. Half graben fill, submarine fans,
buried volcanic complexes and diagenetic trap play®laso been tested.

lff 2F bSg %SItlFryRQa 2Af FyR 33L& Aa LINRRdJdzOSR TNRY
MMscf/day of natural gas, and 55,000 bbl/day of?Bignificanbffshoreproducing fields are Pohokuemd
Kupe(gascondensate), Maui (gasondensate and oil)Tuiand MaariManaia (oil).Onshore, the significant
producing fields are Mangaheveaad Kapun{gas) and McKe@as and oil)Over 400 wells have been drilled,

which have predominantly targeted structures on the continental shelf; deeper water areas remain
unexplored.

Figure3-9: Location map for the Taranaki Basth
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Figure3-10: Generalised stratigraphy of the Taranaki Ba%in

3.6. West Natuna Basin

To the west of Natuna Island lie two intensely faulted basins: the nortremaghwesttrending West Natuna
Basin and the easvest trending Penyu Basi8tructurally the WestNatuna Basin belongs to the Sundaland,
the cratonic core of Southeast Asia, and is encldsed series of faulbounded basement highs including
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the Khorat Swell to the north, thElatuna arch to the easiparts of the Sunda Craton to the south, and a
transition into theMalay Basin to the wesE{gure3-11).13

The West Natuna Basin is generally consideredréginating from a rift or a pufhpart basin.It is
characterised by a series of small eastst orientated depocentres with intervenidgasement ridges that

formed during Paleogene rifting. Many hglfaben depocentres in thdasin experienced significan
contraction during the late Oligocene and Miocene, leading % S T2 NX | { A 2 y Figufe3-12f dzy R|
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Figure3-12: Section through West Natuna Basin

B The South China Sea: Paleoceanography and Sedimentology

RISC AWE ITSR February 2018.docx Page28



@R!SC

Underlying the clastic sequence of the West Natuna basin is Mesozoic basenBntdzland, comprising
intrusiveacidictype igneous rocks. The West Natuna basimmenced development as a rift basin. It was
initially filled by locally derived sediments whort drainage systems from the Khorat Swell, Natuna arch,
and Sunda shelf. Alluvial farsaided fluvial chanels, fan deltas and lacustrine shales were confined to the
grabens andhalf grabens. The grabens formed a linked chain with lakes forming in the grabens with
insufficient sediment to fill them to spill, but with water flowing through these graben systems.

Grabens on the basin margin filled with coarse clastics and did not develop lakessaquently source
rocks. Those in the basoentre were more likely to contain lakes amt®velop source rocks, such as the
Benua shaleThe West Natuna Basin experienced series of extensional events that altered the
accommodation space history, causing uplift and sedimerpdss on the footwall or a rapicreation of
space on the hanging wall. Such events are evident at the Upper LamédageGabus, Intra Lower Gab
and Base Upper Gabus sequence boundaries.

During Lower Gabus time, large fluvial channels continued to pass from the MalaytBasgh the West
Natuna basin and on their way to the Nam Con Son basin and the Shinla Sea. Once the graben
topographywas drowned, postift thermal subsidence coupledith a sediment supply rate insufficient to
fill the accommodation space resulted in lakes d&nel accumulation of the lacustrine Keras shatey(re
3-13).

The oil discovery in the Ande Ande Lumut structure suggests a proven working petreieiem.
Exploration has traditionally focused in West Natuna basin on clastics resensuiedly of the Oligocene
Gabudormation, sourced from Eocer@ligocene lacustrine shalesth hydrocarbon trapped in structures
associated with a Middle Miocene period of inversion.

The Ande Ande Lumut structure is an exception where hydrocarbon trapped in a bevdld basement
draped anticline. The widely distributed Gabus formation consists of fluvial fine to medium grained
sandstonesnterbedded with silty shales, forming a primary exploration target in the basin. The overlying
Barat Formation consists of dark grey and brown ctayst as well as clean sandstor{eiglang Formation).

Upper Gabus sandstones are associated with widespread alluvial and fluvial settingsiditamiemarginal
marine influences are thought possible within the upper part of the seatigpecially to the nah and
northeast of the West Natuna basin. Beds are generally less 18am in thickness and are stacked in
aggrading, retrograding and prograding sequences.

Porosity and permeability has not been as affected by burial as have underlying units AAltvells the
formation is divided by Premier into three sandstone units K, G1 and G2.

{SAAYAO FOGNROGdziSa R2y QO FLIISHNI (2 &aKSRhe ksardK {
However, attributes from the @Gand level show fluvial morphology tivaryingchannel widths.
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4. Producingand production pendingproperties

4.1. Perth Basin

I 2 9 §ffhore and onshord®erth Basin include AWE aBgachEnergy operated fields and associated
facilities(Figure4-1)@ ! 2 9Q&8 Ay ({iSNBaGa NIy3IS FTNRY oo Bdach wn x>
Energyoperated BeharreSprings gas plant drthe AWE Operated Xyris gas pléfaigure4-2).
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Figure4-1: Location Map- AWE Onshore and Offshore Perth Basin Oil and Gas Properties
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Figure4-2: Location Map- AWE Onshore Perth Basin Oil and Gas Properties
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4.1.1.  WaitsiaGas Project

4.1.1.1. Introduction

The Waitsia Gas Project (WGP) is located approximately 300 km north of Perth in the NortBd&&amth
(Figure4-2). AWE is operator with an interest of 50&as in the region had beeliscovered by a numbeifo
wells that drilled and testethe Dongara and IRCM reservoirs. However, in Waitsia higher gtioity gas
was also discoverer in the deeper Kingia and High Cliff Sandstone, which opens up a new plagiarthe

Exploration welSenecio 1 was drilled in 2005 and intersected a gas column in the Dongara Sandstone. The
Senecio 2 appraisal well wadetracked from Senecio 1 in November 2005 and flowed gas at rates up to 1
MMscf/d from the Dongara but the rate declined due to low permeability of the reservoir. In August 2011
Senecio 2 was worked over for a small hydraulic fracture stimulation tredtnidre well was later
successfully fracced in 2012 over a Intervaland achieved a stabilized gas rate of 1.35 MMscf/d.

Corybas 1 was drilled in 2005 and flowed gas from the IRCM. It is located in the northern fault block adjacent
to the Senecio faulblock of the WGP area. In 2Q0®WE fracture stimulated the IRCM in Corybas 1 and in
April 2010 the well was connected to the Dongara processing facility and began producing at initial rates
over 4 MMscf/d and by the end of October 2010 the well was produat arate of 1.2 MMscf/d. The well

is currently shudn.

In September 2014, gas was discovered in the underlying Kingia and High Cliff Sandstones in the Senecio 3
well. WellsSenecio 1 and @ere terminatedbefore reaching these deeper Formations.

A flow testing program of the Senecio 3 well was completed in March 2015. The testing program was
designed to determine gas flow ratérem the Kingia and High Cliff gas reservoirs and to collect gas samples
for analysis. During the second stage of testingagerage flow rate of 12.3 MMscf/d was measured from

the Kingia Sandstone over five hours at the end of the 18 hour clean up flow period. This result confirmed
the Kingia as a conventional reservoir capable of producing gas at commercial rates. Anlatestitest of

the High CIiff flowed gas at 0.3 MMscf/d. Untested gas shows were reported in the IRCM.

Exploration and appraisal of the area continued in March 2015 with the exploration well Irwin 1 which
straddles the EP320/L1 boundary, 22.7 km east ofgacm Irwin 1 was designed to test the gas potential of

the Dongara Sandstone, Wagina Sandstone, Caryginia Shale, Irwin River Coal Measures (IRCM), Kingia
Sandstone and High CIiff Sandstone. The well encountered good oil and gas shows in the DongarseSandst
with downhole samples taken. The IRCMIgDinterpreted to be gas saturated but was not tested. Although

the Kingia Safstone was water bearing it is interpreted to have high porosity and permeability from wireline

logs and pressure testing data.

Appraisal of the Waitsia area continued in June 2015 with the drilling of the Waitsia 1 well located
approximately 17 km east of Dongara and was flow tested. The first zone tested was the deeper High Cliff
Sandstone which was perforated over a 23.5 m inter¥ae zone flowed gas at an average rate of 24.7
MMscf/d, on a 60/64 inch choke at approximately 1330 psig flowing well head pressure over a 1 hour period.
A second flow test was performed on the Kingia Sandstone over a 15 m perforated interval. Afteoan
combined clearup and well test period, the well flowed gas at an average rate and pressure of 25.7 MMscf/d
and 1530 psig, again constrained by tubing size, on a 56/64 inch choke for approximately a one hour period.

The Waitsia 2 appraisal well walkilled approximately 16 km southeast of Dongara within the Xyris
volumetric compartment and was completed in July 2015. Core data and elevated gas shows confirmed gas
in the Kingia and High Cliff Sandstones as well as the Caryginia Shale anWHREbA2 was perforated

I L — I
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over a 42n gross interval within the Kingia sandstofide well was suspenddd November 2017 pllowing
clean up, the well flowed gas at an averages rateof 39.5 MMscf/d* on an 80/64 inch choke at315psig
flowing well head pressure over alhour periodbefore being beaned back for a longer term flow test.

In May and June 2017, the Waitdaappraisal well was drilledt encountereda gas columrin excess of a
150macraossthe IRCM, Kingia and HC®&Searvoirs. The gas column in the higher quaitygiareservoir was
51.7 m with a net pay of 21.3 m. The gas twal inert gascontent of about7.2% with aCQ content of
about 6.8% Gas bearing sands veealso encountered in the HCSS, however thegeaptight. Waitsia3
tested with rates of 49.5 MMscf/dver a 42m gross Kingia intervébr a two hour perioé® before being
beaned back for a longer term flow test.

Waitsia4 was drilled in JubAugust2017confirming the eatern extension of the field wh strong gas shows

over a 150 gross interval lRCMKingia and HCSS reservoirke HCSS reservoir was very tigrte gas had

total inerts content of about 5.3% with aCQ content of about 4.8%Waitsa4 was perforated over a 50 m
Kingia intervahnd flowed at a maximum rate of 89.6 MMscffdn a 96/64 inch choke at approximately 2,395
psig flowing well head pressure over a 23 minute period before being produced at lower rates in a longer term
flow test.

No GWC was inteested in either Vditsia3 or Waitsia4 wells however aGWGs interpreted at 3525 mSS
from pressure datawhich isconsistent with Véitsia2. The Seneci@ and Waitsial wells have an inferred
GWC of 3350 mSS.

The effect of the Waitsi& and-4 well results were to transfer contgent resources in the Kingia reservoir
from Blocks D, E and F to the reserves classificatidrupgrade the gas volumes due to the thicker reservoir
which was encountered

The Waitsia gas field top Kingia structure map is shovirigure4-3.

14 AWE ASX Announcement, 10 November 2017
15 AWE ASX Announcement, 23 October 2017
16 AWE, ASX Announcement 22 November 2017
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Figure4-3: Waitsia Field Top Kingia Structure Map and Fault Block Polygons

Commercial production commenced with the Stage drdject in August 2016 from the Waitslaand
Senecie3 wells producing to the Xyris gas plant delivering gas under contract to Alinta Efbeggas is
blended in the pipelinewith Beharra Springs ga® manage the COIlimit in the sales gas which is
approximately 5 mole%. Production has been alternating from the Senecio 3 Kingia resed/faitsia 1
HCSS while the operator gathers pressure and flow data to confirm connected voRnmo@sction in 2017
to 31 Decenber 2017 has average®l0 MMscf/d grossgas (84 TJ/dsales)from the two wells Figure4-4).
Senecie3 was shuin in November due to reduced nominations from Alinta. A3laDecember 202, both
wells werereported to beproducing at a combined rate of 9.6 TJ/d.

[ e A ——
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Waitsia Stage 1A Gas Production
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Figure4-4: Waitsia Stage 1A Gross Gas Production History

Stage 2 of WGP focuses on the developmenthef remaininghigh deliverability Kingia and High CIliff
Sandstones (HCSSheweas, fage-3includes development of tight gas in the HCSS, Dongara and Irwin River
Coal Measures (IRCM) Sandstones. Prospective resources within the IRCM (tight gas), Kockatea Shale and
Caryngira Formation (both shale gas targets) represiemther growth opportunities in the area.

4.1.1.2. ExistingFacilities

Stage 1A production of up to 10 TJ/day from two wells is supported by the installation of new infrastructure
and upgrades to existing assets to neot the Waitsial and Seneci@ gas wells to the Xyris Production

Facility (XPF). Treated gas from the production facility is delivered into the nearby Parmelia gas pipeline for
domestic consumption.

4.1.1.3. Future Developmenand Production
I 2 9 Qa 2pdsd caeSlevelopment planis

A 19 completions in the Kinga reservoir;

A 4 completions in the High Cliff reservoir;

A cé¢ AYFASER 3IFTGKSNAYy3a Fit2gtAySa (2 GKNBS 3IFa I Gl
A mné¢ LALIStAYySa O02yySOiGAy3d; SIFOK 1 dzo G2 GKS 2 AdaAl
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A Anew100 TJ/d gas conditioning and processing facility. The comueptied a C&reduction facility
and LTS separation unit to remove @Own to of about 3 mol%sales specifications <5moleés)d
achieve dewpint control,

A LP Hub compression.

AWE plarStage2 construction to commence ithe second half o€Y2018, with first gas in CY2020 (subject
to FID by the joint venture).

RIS@nticipatesthat the production facilitiesre likely tohave a capacity upgrade to 200 TJ/d afte¥ Bears

of production b coincide with market availabilitiStage2 expansioly | f § K2dzZaK GKAa Aa y
Stage2 project.If the facilities are not expanded the 2P plateau w2 years resulting in a lower project

NPV. The potential development of Contingent Reses after the 22 year 2P plateau would have little value

due to their delayed development. This higher plateau rate is required to evaluate full asset value.

Stage 3 is currently unplanned but estimated to involve an additional 11 new tight gas complieton
existing vertical wells targeting tight gas in the High Cliff sandstenerell as horizontal tight gas wells
targeting the Dongara and IRCM reservoirs

wL{/ Q& 9vaiSid Stagé HARanBtage?2 2P andStage3 2C production forecastscludingRSCs
assumed Stag2 expansiorare shown irFigure4-5.
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Figure4-5: WaitsiaGross2P + 2@roduction Forecasts

4.1.1.4. Waitsia reservesand contingent resources

The probabilistically estimated raw gas Gilfthe Kingia and HCSS formatidmsthe Waitsiafield are given
in Teble 4-1.

[ e A ——
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Formation P90 P50 P10
Kingia 701 1039 1471
HCSS 176 300 488
Total 877 1339 1959

RISC has reviewed the seismic interpretation, petrophysics, fluid contact estimates, geological modelling,
well test data and support the AWE GIIP and estimatdsbie 4-1.

The grossaaind netto AWEreserves and contingent resourcésthe Kingia and HCSS formatiassat31
December 2013are set out inTable4-2. The reserves and resources have been estimated in accordance with
the Petroleum Resources Management System (PRMS). The econowitiswstimated to be 6 MMscf/d

of sales gas. The undduped reserves are classified as Justified for Development under PRMS guidelines.
The contingent resources are classified as Development on Hold under PRMS guidaliimedative
productionto 31 De@mber 2017 ist.1 Bcf(4.3 PJ. Minor condensate of 179 bbl has been recorded (0.2
bbl/MMscf).

Table4-2: WaitsiaGrossDeveloped +UndevelopedReservesand Contingent Resourcess at31 December 201{Kingia and HCSS)

Sales product Unit 1P 2P 2C¢

Gross sales gas Bcf 466.9 785.9 86.5
Gross sales gas PJ 485.6 817.5 89.9
Gross condensate MMbbl 0.10 0.17 0.02
Net sales gas Bcf 2335 3925 43.2
Net sales gas PJ 242.8 408.7 45.0
Net condensate MMbbl 0.05 0.08 0.01

1. AWE interest 50%.

2. Probabilistic methods haveeen used.

3.Reserves include 8.0 PJ gross, 4.0 PJ net developed reserves anticipated to be produced for the remainde
1A to mid2020

4. The reference point for reserves determination is the custody transfer point for the products. Reserstgeatte
as sales quantities net of fuel estimated at an average of #8%&serves and 5% for contingent resourcgales
gas conversion factor is 1.04 PJ/Bcf of sales gas.

5. The reourcesare classified as conventional under PRMS definitions

6. Additional gross 2C resources 263.1 PJ sales gas and 3.9 MMbbl condensate are estimated in the IRCM an
Dongara formations

Gross developedeserves areestimated at8.0 PJThese areassociated with the 10 TJ/d development
through theXyris Production Facilignd limited to the facility life estimated to be 20 years

We estimate that the chance of development for the contingent resources in lower permeability HCSS shown
in Table4-2 is approximately 50%.

In addition to the Contingent Resources showT @ble4-2, there are overlying gas resourcesttire Irwin
River Coal Measures Groapd the Dongara Sandstorieat have been penetrated by wells in the Waitsia
area and are potentially recoverabl®WE recognized the potential forgberesources, but does not carry

it in their formal contingent resource stimates. RISC estimates thapproximately350 Bcf gross of
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discovered unrisked recoverable tight gas potengalstsin the Waitsia areain the Irwin River Coal
Measures Groupnd the Dongar&andstoneThis comprises gross contingent resources & BBJ of sales

gas and 3.9 MMstb condensat&lthough treseresourcesarenot expected to be developed in the near term

due to relatively low gas prices and the fracking moratorium currentlgldone in Western Australia, a
notional development plan has begrepared to enable an value estimate to be made by Grant Thornton.
The chance of commerciality will be driven by the costs of development, gas prices and social factors. We
estimate that under the present conditions, the chance of development fasehesourcess relatively low

at 20%.These resources are combined with the HCSS contingent resour¢ablev-2 as the potential
Phase3 developmentThe weighted average chance of success is 25%

Watsia contingent resources in the HCSS, IRCM and Dongara are

4.1.1.5. Capital and operating osts- 2P+ 2Cdevebpment

Development capital costs for the Phase 1A development have been spent and ongoing opex associated with
the project is estimated to be A$6.3 million p(@ross) Abandonment cost for the existing Phase 1A facilities

and wells as well as other legatacilities in permit L1/L2 is estimated to be approximately A$10 million
(gross)

A summary of the estimated capital costs associated with the development of the Waitsia reserves (Phase
2) and contingent resources (Phase 3) is shovilralie 4-3 below. These cosare associated with all capital
expenditure over the life of the reservoir to 205khe Phas cost include the facility expansion from 100

to 200 TJ/d.

TaHe 4-3: Future Waitsia2P+2Cdevelopment scope and capital co§2018 to 2054gross)

Phase Development sope Cost (A$ million)
Wells D&C 130
TieL y Qa 40
Facilities 420
Compression 171
ProjectManagement and Engineering 79
Owners costs and Other costs 23
Total Phase 2 Bvelopment capital 863
Phase 3 Development scogfeonceptual) Cost (A$ million)
Wells D&C 555
TieL y Qa 58
Total Phase 3 Bvelopment capital 613

The total Phase @evelopment capital is broken down as follows:

Table4-4: Future Waitsia2P capitabreakdown (2018 to 2054gross)

Phase 2 Development scope Cost (A$ million)
Costs up to first gas 270
[ | [
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Development wellaind tie-in after first gas 163
Compression 89
Project management, owners and other costs 58
Facilities expansion from 100 to 200 TJ/d 201
Compression expansion 82
Total 863

Anoperating cost forecast has been generated based on known costs aré¢hdor existing developments
and estimates for future activities. The operating costs peak at A$32 milliogposs)in the 2P case and
A$46 million p.a(gross)n the 2P+2C case. A forecast of the operating costs is shdvigure4-6 below.
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Figure4-6: Waitsia Gross 2P + 2C Operating Cost Fore¢a88% gross)

Decommissioningind abandonment of théVaitsiadevelopment scope igstimated at A$138.3 million
(grosgin the 2P case and A$58 milli@rosg for the additional 2C scope

4.1.2. Other AWE Perth Basin Fields

41.2.1. Introduction
I 2 9 @heer onshore Perth Basin assetglude

A Beharra Springs, Redback and Taranfiglds operated beachEnergy AWE 33%)These fields are
producing with developed reserves;

S NiEE———— I
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A Dongara, Corybas, Senecio, Synaphea and Irwin fields operated byDAWgara and Corybas are
largely depleted and shdt with further development potentialSenecio, Synaphea and Irwin have not
been developed (subommercial) These fields have contingent resources.

Woodada operated by AWE: Skatsince 2010 with facility under care and maintenance. No firms plans for
further production. Possible rdevelopment not included as not material, high uncertainty and limited
probability. Decommission cost includegkeTable7-1 for full list of permits and iterests. AWE exploration
opportunities in Perth Basin are discussed in sectoh The Waitsia discovery has opened up the
Kingia/HCSS play withetBeharra Springs deep prospect planned to target this play in 2019.

4.1.2.2. Beharra Springg Redback Tarantula

The Beharra Springs, Redback and Tarantula gas fields are located in Permit L11 in the North Perth Basin
(Figure4-2). The Beharra Springs and Redback structural terraces are a part of a series esoudinth
orientated terraces located on the western margin of the North Perth Basin. The Beharra Springs Terrace is
bounded by the Mountain Bridge Fault to the west, and by the Redback Fault to the east. The Redback
Terrace is bounded by the Redback Fault to the west and the Jewell Fault to the east. Both Beharra Springs
and Redback Terraces can be subdivided into sapastructural blocks bounded by easest orientated
subordinate normal faulting. Fault throws observed within the terraces themselves are variable but approach

in excess of 100 m of throw along the fault.

The primary reservoir is the Late Permian Wadtoamation. This gas reservoir which is informally-sub
RAGARSR Ayi(2 o &adzmdzyAlay a! LILISEghtsepadite ydmpakimetts @A Y |
hydrocarbon poolsire recognised

To date eleven wells have been drilled in the area. Commergidriocarbons were discovered in 1990 at
Beharra Springs, Which intersected gas in Late Permian Wagina Formation. This was quickly followed by
Beharra Springs 2; both wells were drilled and completed as gas procumketarted production in 1991.

Behara Springs North 1 which tested a northern fault block was drilled and completed in August 2001 and
put on production in July 2002. Beharra Springs South 1 drilled in September 2001 but was plugged and
abandoned as the reservoir was interpreted to be weiséd on lack of shows and low resistivity log
response.

WSROIFO1 M 61a& RNAEESR Ay CSONHzZrNE WwnnnT GKS ¢St ¢
interpreted to be faulted out. Tarantula 1 was drilled in R2i@05. The well had well contraifure and blew

out on intersecting the primary reservoir interval. It was subsequently-saitked. Tarantula 1 intersected

an additional gas bearing reservoir above the Wagina which is interpreted to be the stratigraphic equivalent
of the Bookera/Dongar Sandstone. It has not been intersected in any of the other BS and Redback wells
drilled to date and is considered to be of limited extent in theRB8lback area. Tarantula 1ST1 was
completed as a gas producer in June 2005 and was brought on line intbept2005.

Beharra Springé was drilled in a fault compartment immediately south of the BSN compartment. Reservoir
pressure was measured to be approximately 3000 psi lower than initial pressures measBekdama
Springsl prior to the onset of Field pduction. The well was completed in March 2007 and production
commenced in December 2007.

Redback South 1 was drilled as a side track from the Redback 1 motherbore and completed in August 2009
and was put on production in April 2010. The Redback 2 dewagdidvas drilled in April 2010 to intersect
GKS 2F3Aylr a!é GKIFIG gta FrdzZ GSR 2dzi +d wSRol Ol wm
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previousBeharra Springand Redback wells. Redback 2 flowed at approximat&yscf/d during a Zhour
clean-up flow.Both Redback 1 and Redback South 1 wellstream compositions include moderate levels of CO
and as such thesales/raw gagonversiongost CQ extractionare approximately 0.92 PJ/Bscf.

Currently here are 5 wells available for productiomith Tarantulal shut in for production rotationAsat
31 December2017 thecurrent 5 wellshave produced62.2 Bscfand 64.9 Mbbls of condensatevith their
historical gross sak gas productioshown inFigure4-7.

Beharra Springs, Redback and Tarantula Gas Production
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Figure4-7: Beharra Springs, Redback and Tarantula Historical Sales Gas Production
4.1.2.3. ExistingFacilities

All produced gas is processed in Beharra Springs Gas plant which has a nameplate capacity of 25 TJ/d.

4.1.2.4. Future Development

No further devdopment is planned for Beharrgpfings Redback and Tarantula fieldsd as such only
developed reserves are attributetl 2 9 Q& LIN@dRaO drd @Beyl orifexisting wells modelled with a
history matchedGAP Integrated Production Model. RISC has reviewed the model including the analytical
derived GIIP estimates and supports the in place volumes and production foreicase4-8 shows the2P

historic and forecast gas sal@soduction. There are no Contingent Resources in the Beharra Springs,
Redback or Tarantula Fields.

The forecastassume

A An average sales gdemand rate ofl2 TJ/dand includes plant maintenance shutdowns
A The sales gas conversion0.95TJ/MMsc{raw)reflects historical data
A Condensate has been forecasteith a historicafield producing CGR of 0.Bbls/MMscf;
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A Well production is truncatedt 1 MMscf/d raw gagreflecting liquid loading of wellsvith wells shutirif
flow become unstable
A Field production is truncated at the plant tudownrate of5 MMscfd raw gas

Beharra Springs, Redback and Tarantula
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Figure4-8: Beharra SpringsRedBack and Tarantula Gross 2P Production Forecast

4.1.2.5. Dongara and Corybas Fields

The Dongara field produced gas from seven wells to the Dongara Gas Plant until it wiadatieu?016 due
to compressor and maintenance requirements at the gas plant. The cost of maintenance was uneconomic
so theplant has remained closed. No reservesontingent resources are assigned to Dongara.

Corybas is a low permeability field with gas in three Irwin River Coal Measure sands (B, D and F). Vertical well
Corybasl was hydraulically fractured and prodett through the Dongara Gas Pldndm 2010. Iniial
production was up to 4 MMscf/d but declined to below 1 MMscf/d. The well produced 0.8 Bcf of gas between
2010 and mieR015 with a final rate of 0.3 MMscf/d. Flowing material balance and typecurve analysis
indicates the well was connected to a Glibetiveen 1 and 4 Bcf.

Gas is mapped in north, middéand south segmestwith Corybad is in the middle segmenthere are no

firm plans for reinstating production or further development arehbe no reserves are assigneddorybas.
However, 2C grossontingent resources arestimatedbased ona redevelopment usingsix horizontal,
multi-staged hydraulically fracture stimulated wellsth potential startup in 2021.Figure4-9 shows the
estimated production forecastThe gross 2C contingent resources are 26.8 PJ of gas and 0.09 MMstb of
condensate.

S NiEE———— I I
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Figure4-9: Corytas Gross 2C Production Forecast

4.1.2.6. Other AWE Perth Basifield Reserves and Contingent Resources

The grosand AWEhet reserves and contingent resourcas at31 December 201@re set out inTable4-5

for other Perth Basin fieldRkeserves are developed reserves from Beharra Springs, Redback and Tarantula
and ontingent resources are from Corybabhe contingentresources are classifiedas project maturity
statusDevelopment Unclarified/On Hold under PRMS guidelines

The reserves and resources have been estimated in accordance with the Petroleum Resources Management
System (PRMS).

We estimate that under the present conditions, the chance of developnf€@D)for the Contingent
Resources iorybadRCMisthe same as Waitsia IRCM|atively low at 20%.

Table4-5: Other AWE Perth BasiReserves and Contingent Resour@sat31 December 2017

Sales product Unit 1P 2P 3P 2C
Gross sales gas Bcf 22.4 30.5 39.7 26.8
Gross sales gas PJ 21.3 28.9 37.6 28.6
Gross condensate MMbbl 0.014 0.019 0.025 0.09
Net sales gas Bcf 7.4 10.1 13.1 134
Net sales gas PJ 7.0 9.5 12.4 14.3
Net condensate MMbbl 0.005 0.006 0.008 0.04
| o ——
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3. Contingent resources astated on an unrisked basis
4. The reference point for reserves determination is the custody transfer point for the products. Reserves are
as sales quantities net of fuel estimated at an average of 4.8% for resemés)/@for contingent resources.

5. Beharra Springs, Reaitk and Tarantulaveightedsales gas conversion faar is 0.95 PJ/Bcf of sales gas. Coryba
conversion fator is 1.07PJBcf of sales gas
6. The resources are classified as conventional under PRMS definitions

1. AWE interesis 33% in Beharra Springs, Radk and Tarantula ang0%in Corybas
2. Deterministic andProbabilistic methods have been used

4.1.2.7.

Capital and Qperating Gosts¢ 2P Development

Outside of Waitsialte Beharra Springs, Redback and Tarantula gas fieldeeammly remaining producing

fields for AWE ithe North Perth BasinThe Beharra Springs Field commenced production in January 1991

when BS1 was brought online. Gas production of approximately 18.5 TJ/d is cumandgedrom Beharra
Spring North 1, Beharra Springs 4, Redback 2, Redback South 1, and Tarantula 1l.uédidpged is
processed in the Beharra Springs Gas plant which has a nameplate capacity of 25 TJ/d.

Table4-6 below has a summary chpital, operating ad abandonmentorecass from 31 December 2017

Table4-6: Beharra Spring&P Operating and Capital Cdsorecast{A$ million, RT 100% grosgs

Cost Item FYL8* FY19 FY20 FY21 FY22
Operating Cost 5.1 10.5 10.5 10.5 -
Capital Cost 1.1 0.8 0.8 0.8 -
Abandonment Cost - - - - 6.3

* Remainder in calender year 2018

2018 cost assumptionare based on the FYM8/ork Plan and BudgdWP&B) issued by the Operator,

adjusted tocalendaryears

Operating and minor capital coftrecastshave been provided bpaWEin the corporate model for the 2P
scenario RISC has reviewed thefecastsas well as thé=Y18work plan and budget for the asset and
historic costs. We conclude ti8NVEcost assumptins are reasonable.

odzaAySaact

We have reviewed thAWE& & ( | &

benchmarks and see the assumptions as reasonable.

4.1.2.8.

Abandonment Costs

Ay
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Abandonment costs for the existing Beharra Springs wells ancceudailities are estimated to be $2illion
(grossYor facilities and $4.8nillion (gross)¥or well P&A (15 wells in total).

AWE currently operatefsve oil and gas production fétties in the Onshore NortherRerth Basin (ONPB), of

which only the Dongra Producitin Facility (DPF) and the XyRi®duction Facility (XPF) are operational. XPF

is covered in the Waitsia section of this repddiPF is temporarily shit and planning is underway to
potentially transition into &Care and Maintenance mode. Ttigee remaining facilities are currently under

Care and Maintenage. The sale of Mt Horner Oil Field Production Facility is due to complete in 2018. The
Jingemia Oil Field Production Facility was sold in 2017.

AWE also opates61 oil and gas wells in the ONBBtsideof the Senecie3 and Waitsial and 2wells which
arethe only wells on productiorA Well Decommissioningg@gramme commenced in 2013 addf these
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wells have been decommissionéa 2017 A further 18 wells & part of the Mt Horner and Jingemia
divestments leaving a total @ wells remaining to be decommissioned.

A decommissioning cost estimate has been provided by DecomRem in 2016 and has been reviewed by RISC.
The Decommissionimgport covers the followig AWE operated facilities that are not production and will

be decommissioned prior to 2023:

A Dongara Gas Field Production Facilities (DGF) and Dongara Production Facility

- Gas production through DPF has reached the economic limit and was terminateddmber
2016.
- Plans are underway to potentially transition into a phased Care and Maintenance mode.
- 5t C gAff NBYIFIAY (KS Kdzo 27F ! 2 9lQsicurteriNdihéduled & A y
for decommissioningn 2023
A Woodada Gas Field (WGF)
- Currently not operational and, since January 2010, under a Care and Maintenance.regime
A Hovea Production Facility (HPF)

- Currently not operational and since April 2012 under a Care and Maintenance regime.

RISC estimates that the total cost to decommisgi@ Dongara, Woodada and HovEilities as well as
associated wells and flowlines is A$80 milligross) This money is assumed to be spent over the next 10
years in discrete decommissioning campaigns.

4.2. Bass Gas Project

4.2.1. Introduction

TheYollagasfield, operated byBeachEnergy, has produced gas to the Bass Gas project at Lang Lang since
2006.Additionalundevelopeddiscoveriehavebeen made aBass (1967)Vhite Ibis (1998), Trefo{2004),
and Rockhopper (2009) and Helnderretention leasesince2015.

I L — I
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Figure4-10: Location Map- AWE Bass Basin Oil and Gas Properties
Energy are shown inTable7-1 and Table7-2.

S |j dzA deBassdBasipiedugfionlicénSesand retention leaseall operated byBeach

The Yolla gasondensate field in Production Licence T/L1 lies within the Basis Bffshore soutieastern

80 m. The entire project sommonly referred to as the Ba&mas Project.

Australia Figure4-10). The field lies 200 km south southeast of Melbourne in a water depth of approximately

. L —
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Yollal was drilled in June 1985 and encountered gas in both the-Edsdern View Coal Measures (EVCM)
between 2700 m and 3000 m, and also in the UFB¥ICM at around 1830 m. Gas pay was encountered in
five sparate zones within the Intra EVCM, and these provide the main reserves for the BassGas
development. DST in Yollal tested gas and liquids from the 2809 sand of the HE¥&CM at rates of up to
15.1MMscf/d and 580 bcpd.

The Yoll&2 appraisal well wasrilled in April and May 1998. The well was drilled 2.35 km seatltheast of
Yollal, and approximately 45 m downdip. The well demonstrated good correlation to the sands intersected
in Yollal, although many were intersected below the geater contact de to the low structural location

of the well. Pressure data obtained allowed confident inference of the GWC levels in the differe &V Qtk4
sands.

The field is a large northwesbutheast trending tilted fault block intersected by one major fault and a
number of northsouth trending dykes. The field is covered by the Yolla 3D seismic survey processed as
broadband in 2014.

Of the five reservoirs identifiedtS WHTpp Q &l yR Aa OdzNMEBoyity(6®o)ofitied S& a S|
F A Sdrigtralgasvolumes, with the 2809 sand containing 35% and the 2973 containing TIR&Upper

EVCM contains gas with an oil rim, and the 2458 sands contain waxy oil. The primary reservoirs are thin (<
20 m TVT) and tend to be laterally continuous but with variable qualit

The reservoirs comprise a lacustrine setting with fledédtaic successions deposited in response to base
level variations. Lateral variations were controlled by-dgpositional faulting, local gradient variations and
changes in rates of accommodation

The Yolla top structure map is showrFigure4-11 below.

I L — I
RISC AWE ITSE February 2018.docx Page48



@R!SC

Lisiiie woewe  YOlla Gas Field e —
\ T

- £ PN ~

SR N

g

b d A A A4

Figure4-11: Yolla Gas Field Top Structure Map

The Yollaesourcesfor the 2809 2755and 2973reservoirs areestimated by AWERNd the Operatousing
material balance analysignd numerical simulation modelling completed r#@17. Thesdndicate a
aggregatedange of GIIP from27to 451 Bcf

Asof the31December2017the, 2 f f I FTA St RQa Quds2BBsklaf rawd gasplEIMBRSRAAO G A 2 Y
condensate andl74 TJ of sales gas. Gas production inoDet-2017 was 71 MMscf/d raw gas with a

[ e A ——
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condensate gas ratio of 26 bbl/MMscf and water gas ratidIobbl/MMscf. Historical proddion history is
shown in belown Figure4-12.

Yolla Field Raw Gas Production by Well
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Figure4-12: Yolla Field Historicabross Gas Production

4.2.2.  ExistingFacilities

Yolla was developed in 2004 with installation of the Yolla A platform and drilling of development wells Yolla
3 and Yollat. Production commenced in 2006 via a 189 km wet gas export pipeline, initially to Kiloanda (
the south coast of Victoria) and then on to tbashoregas processing plant located at Lang Lang. Sales gas
is then exported via a 32 km pipeline to enter REMOnetwork at PackenhanCondensate isxtracted at

the gas plantsold to Viva anttuckedto the Corio refinery (in GeelongdWEs share of LPG is soleptant

to Elgas and G@s sold explant to AirLiquide

Initially the offshore platform was unmanned and the raw gas produatias dehydrategbrior to export to
shorevia a multiphase pigine.

Plant operability issues limited initial production until Ji2@7 when the design capacity wediably
achieved. The project has continued to suffer downtime due to planned and unplanaiedenance. Total
gas sales at en@ct2017 were 169 PJ egivalent to an average rate of 4A) per calendar day sinfaility
start-up which isapproximately 6% of the facilitydesign capacity.

The field was shutiown for 3 months in Nov 2009 to conduct workovers to replace failed subsisédety
values andnstall permanent downhole pressure gauges.

[ e A ——
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The2012Yolla MLE (MidLifeeEnhancement) Project installébdut not commissionedgompression and an
accommodation moduleThe scheduled threenonth installation was prolonged due to weath@rdustrial
action and a number of failed lifting attempts. In October 2012 production resumed from the Y4 well
however significant water production was encountered beyond the platforms water handling capacity and
the well was subsequently choked babklate 2017 the water handling system was modified by removing
the liner from the hydrocyclone and changing choke trims in ¥oNehich has increased nominal water
handling capacity from 140 m3/d to 260 m3/d.

Twoadditional gas production wells, Yebaand6, were drilled as deviated wells during 20These found

better reservoir quality but were deeper than prognosed and unexpectedly found depleted reservoir
pressuresThe depletion seen in Y5@iv6 led toa downgradingof GIIP estimates. Coupled withetlecent
evidence of water influx has led to write down in Estimated Ultimate Recovery (EUR) with Origin duly noting
that formation water encroachment and production is a key risk to future production from the 2809
reservoir.

The compression @tform was ommissionedthen brought amline June 2017Production is currently
constrained bywell deliverability.

4.2.3.  Future Development
Plannedfuture development idimited to there-completion of Yolla wells:

In Yolla3, isolate 2809 (water), additional perfs in 2#8Servoir (Fel2018)

In Yolla4, isolate2809 reservoir (water production755 completiorretained (Feb2018)
In Yolla5, open up 2809 reservoir. 2755 completion retained (302

In Yolla6, open up 2973 reservoir and possible isolation of 280ibitiuces wate(2020).

D D D

Rewheeling of compression &soplanned around 2021 when production declines.

. BassGas
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Figure4-13: Bass Gas Fields Gross 2P + 2C Production History and Forecasts
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Figure4-14: Bass Gas LPG and Condensate Yield History and Forecast

RISC has reviewed and suppdinie production forecast provided by AWEHgure4-13andFigure4-14 shows
the historic and forecast gas sales and liquid yields from Bass Gas project.

A Theplanned2018 recompletions have a small effect on production;
A Recompletion on YoHa to the 2809 resevoir adds12 TJ/dearly 2020;
A Recompletion of Yolté to the undepleted 2973 reservoir improves liquid yields in FY 2021.

AWE estimat@C contingent resources of 7.9 PJ gas and 0.8 MMbbl oil+conddos#éite EVCM reservoir
and0.8 MMbbl oilin the 2548sand The Upper EVCM in YoeBgroduced minor gas volumes (0.45 Bcf raw
gas) in 20122013 at about 6 MMscf/d. There, are no plans tecamplete wells on these intervals.

4.2.3.1. Trefoil, White Ibis, Bass and Rockhopper Discoveries

Four undeveloped gas fieldsave beendiscovered 40 50 km west of Yollan approximately70 m water
depth. Theseare namedTrefoil, White Ibis, Bass and Rockhopper in decreasing order of resource volume.

Trefoil, Rockhopper and White Ibis are covered by the 2005 Shearwater 3D seisraic(PSTM processing).

Data quality is very good in the overburden and fair across the reservoir section (but the thin sands are not
individually resolvable). This data is currently being reprocessed for increased bandwidth (resolution) and an
improvedseismic velocity model.

Trefoll

Trefoil contingent resources arbeing studied for a tieback development to Yatia2022when ullage is
available in the system

The Trefoll field is geologically complex, comprising a minimunid sfatked gas bearing reservoirs over an
interval of 228m, andwell data density is lowTrefoil1 (drilled 2004) has the better reservoir qualiban
Trefoil2. Gross reservoir thicknesses range frof®06m, most at 5.0 m. Correlation of units betweeneis

is uncertain and less reliable than at Yolla.

Reservoir units are vertically compartmentalised, as evidenced by differing pressure gradients, but no lateral
compartmentalisation from faulting is expected. However, some stratigraphic compartmentatisate to
stratigraphic changes cannot be ruled o8txreservoir units have both gas and water pressure data from
the two Trefoil wells, there is contact uncertainty for the remainder. Increasing aquifer pressure gradients
with depth is observedZeroto weak aquifer support to gas production is expected, consistent with Yolla
performance to date.

L — I
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White Ibis

The White Ibis oil and gas fieldiscovered in 1998, is less complex from a geological perspective than the

I R2F OSy i ¢NBF2Af FTASItRP® ¢KS FASER O2YLINRasSa o aidl
over an interval of approximately 150 m and are generally poor gqualth lowpermeabilitiesencountered

over a significant proportion of the section.

The Operator estimates a most likely gross GIIP of 98 Bcf and 8 MMbhihoptake

Operator studies indicate thathe White Ibisresourcesare unable to support a e@nomic standalone
development and would need to be tied in to a Trefoil field development.

Rockhopper

The Rockhopper oil and gas field, discovered in 2009 approximately 10 km northeast of the Trefoil field, is
complex from a geological and fluid perspeeti The discovery well, Rockhopgderwas drilled updip of
Aroo-1 exploration well (drilled in 1974to test the crestal area of the structure. Subsequently, Rockhepper

1 ST1 was drilled as an appraisal grdek to evaluate a downdip extension of the hydrocarbon columns.
Three cores were acquired Rockhoppetl STbver the RL40, RL50, RL90, RL1ARAr110 zones. The fluid
content of 10 zones was confirmed by MDT sampling or optical analyser.

The field comprises 15 stacked oil/gas bearing reservoirs within the Eastern View Coal Measures (L. balmei
and F. longus) over an interval of approximately 4Q0The reservoirs are generally poor quality with low
permeability encountered over a significant portion of the sectiime structure is faulbounded and higher

relief than Trefoil.

Themost likelyGIIP of 178 Bcf GIIP has been accessed by totaflista2ked reservoir with individual sand
GIIP ranging from 0.7 to 20.1 BEbur separate sands are assessed as oil bearing with a total STOIIP of 9.6
MMstb.

Operator studies indicate that thRockhopper fieldesources areurrently unable to supportraeconomic
standalone development and would need to be developed via-mtie the Trefoil field development.

4.2.3.2. Bass

In view of the minor volumesRISC has not reviewed the Bass field gas discaehhas reported the
estimates provided by AWE

4.2.4, Bass Gas Resres and Contingent Resources

The Bass Gas gramsd AWEnet reserves and contingent resources assatDecember 201@re set out in
Table4-7. The reserves and resmes have been estimated in accordance with the Petroleum Resources
Management SystenPRMS). The economic ewiff is estimated to bd0TJd of sales gas. The undeveloped
reserves are classifieas Justified for Developmenhder PRMS guidelines. Thentingent resources are
classified as Development on Haldder PRMSuidelines except for the small subconomic resource in
Bass which is classified as Development not Vi&henulative production tol3De@ember 2017 igstimated

to be218 Bcfraw gas173 PJsales gas471 ktonne LPG and 6 MMbbl condensate.
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Table4-7: BassGas Gros®eveloped HUndevelopedReservesand Contingent Resourcessat 31 December 2017

Sales product Unit 2P 2C

Gross salegas PJ 78.1 281.4
Gross LPG ktonne 217 987.5
Gross condensate MMbbl 26 15.6
Net sales gas PJ 27.3 112.5
Net LPG ktonne 76.0 394.4
Net condensate MMbbl 0.9 6.53

1. AWE interesB5%in Yolla and 40% in T18P discoveries

2. Probabilistic methods haveeen used.

3. The reference point for reserves determination is the custody transfer point for the products. Reserves are
as sales quantities net of fuel estimated at an average3#6 for reserves and contingent resourcAseragesales
gasconversion factos are0.75PJ/Bcf ofaw gas.Average LPG and condensgteldsare 2.1 tonne and 25
bbl/MMscf raw gasespectively

4. The resourcesare classified as conventional under PRMS definitions

TheYEJ16esourcesvere based oran analyticaGAP Material Balance Modgy the Operator. In 201Yolla
field staticand dynamianodek wererebuild and YEJ17 reserves were estimatedrbgervoirsimulation

RISC has reviewed the dynamic models and consider them representativetg\tbat an EUR inease of
16 Bscf in the YEJ17 2P case compared to \EJR6which is due to additional tail end voluritethe 2973
sand based on an increased 2973 sand GIIP.

RISC has reviewed the Yolla dynamicdelling history matching and considers the history matahin
adjustmentsmade to the static model in terms of well deliverability and connectivitydaeasonableWell
by well flowing pressures and reservoir shut in pressure history matches are reasonable.

AWE carryminor contingent resources for the undevelopd&lVVCM reservoirs in Yallearger contingent
resources are associated with the undeveloped Trefoil, White Ibis, Rockhopper and Bass dis(taldges
4-8).
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Resource Field 2C (100%)
Gas (PJ) Total 281.4
Yolla EVCM 1.9
Trefoil 182
White Ibis 50.1
Rockhopper 35.2
Bass 12.2
LPG (ktonnes) Total 987.5
EVCM 11.5
Trefoil 435
White lbis 196.4
Rockhopper 296.9
Bass 47.7
Condensate (MMstb) Total 15.6
Yolla EVCM 0.03
Trefoil 7.1
White Ibis 2.9
Rockhopper 5.6
Bass 0.7
Oil (MMstb) Total 1.8
Yolla EVCM 0.9
Bass 0.9
4.2.5. Capital andOperating ©sts¢ 2P Development

The Yolla wet gas field lies within the Bass Basin, offshore -saistiern Australia.

Table4-9 below has a summary dfiture capital, operating and abandonmentcost forecass from 31
December 201ased on the FY1®8ork Plan and Budget (WP&B)he FY18 estimates are from 31
December 207.

Table4-9: Yolla2P Operating and Capital CdsorecastA$ million, RT, 100% gross

Cost Item FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25
Operating Cost 38.2 65.5 52.4 55.6 44.6 41.3 38.3 22.4
Capital Cost 1.0 7.9 3.9 19.2 1.1 0.9 0.3
Abandonment 3.0 25.9 108.2
Cost

Operating and minor capital cofsirecastshave been provided b&WEin the corporate economic moddbr
the 2P scenarioRISC hagviewed thisforecastas well as the FYMork plan and budgefior the assetWe
conclude theAWEcostforecass are reasonable.

There is currently no further development planned for the Yolla asset following the completion of the Mid
Life Extension (MLE) project.
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4.25.1. Trefoll

Currently Trefoil is bag studied for a tieback development to Yditabackfill capacity when Yolia in
decline.

The current base case development plan is for 3 to 6 development wells drilled from a minimum facilities
wellhead platform (WHP) located in 70 m of waterdeptm % 1 YX MHEé LIALISE AYyS A& dza
fluids to the Yolla platform. Subject to economiEtD ienvisaged ir2019 with first gas being produced in

early 2022.

The project is currently in the Assess phase and development basges been providedor a number of
different scenariosThe developments currently viewed asconomicallynarginaland the project will need
to undergo furtherstudyto ascertain if it can be commercialised

4.3. Casino Gas Project

4.3.1. Introduction

The Casino developmentlcated in the Otway Basin, offshore Victoria in water depths betweem 6@d

70m. Itis covered by Licences VIC/L24 and VIC/L30, adrthinthe producing Casino, Netherby and Henry
(CHN) gas field$igure4-15). TheJoint Ventue participants areCooper 50%Operator) Mitsui 25%and

AWE 25%The same Joint Venture also holds the surrounding acreage; VIC/P44, VIC/RL 11 and VIC RL/12.
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Figure4-15: Location of theOtway BasinCasim, Netherby and Henry fields

The CHNields are all formed as thre@ay dip closures on the upthrown side of tilted fault blocks. The
reservoir is the Late Cretaceous Waarre Formation, deposited in shallow marine and braided fluvial
environments, which is divided into three units called Agr8l C. The main reservoir for the fields is the
Waarre A unit, but the Waarre C unit alson¢ains gas in the Casino fieldlhe Waarre B unit provides an

intra-formational seal.
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The Casino field was discovered in 2002 with the drilling of the exploratdis Casind and Casin@,
followed by the appraisal well Casi3dn 2003. The Henry field was discovered in 2005 with HE&ML and
the Netherby field in 2008 with Netherkl.

The gas is dry with 2016 average field producing condensate to gas @86 tanging from 0.64 to 1.71
stb/MMscf. The gas has low inertsx(@&hd CQ) ranging up to a maximum of 3.5% in Caginavith no HS
present. The Netherby and Henry fields are normally pressured, vesigavoirsin the Casino fieldreover-
pressured ad not in pressure communication with each other. On the Casino field, the Waarre A water leg
is significantlyover-pressured (190 psijvhereas the Waarre C water leg is orligtsly overpressured (14

psi).

The Casino and Netherby fields produce unddumwetric depletion drive and as such recovery will be a
function of reservoir abandonment pressure. The Henry field drive mechanism is less well understood and
the reservoir is interpreted to beegmented into a number of fault blocks. The field appears to exhibit-multi
compartmentbehaviour, although the presence of an aquifer cannot be discounted.

The PSDM seismic data is high quality and provides a good structuralanthgmplitude mapf the fields
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Figure4-16: Amplitude map over theCasinoHenry and Netherby fields
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The amplitude of the seismic events appear to increase in the presence of gas sands. Amplitudes have been
used to constrain th seismic interpretation and provide subjective/interpretative constraints to the building
of 3D geological models.

The reservoir was deposited innaarginal marine to fluviadleltaic environment, which can have variable
facies distribution. However, theeservoir packages are regionally correlatable, and similar facies can be
expected to extend over the limits of the fields.

There are significant differences in fluid contacts between the two reservoirs Dabmdield. The Waarre
A and Waarre C resesirs are not in pressure communication. TWaarre Awater legis slightly over-
pressured (10 psi) compared to the regional Waarrér@nd, whereas théVaarre Gvater legisonly 14 psi
abovethe regional Waarre @end. The pressure data enable Free Wdtevels (FWLs) to be determined
with reasonable confidence.

There is more uncertainty in the FWL for tRetherby and Henry fieldss the aquifer gradient is not known.
The Lowest Known Gas (LKG) is used as the P90 FWL and the intersection of th@getearithst aquifer
gradient for the P10 FWL.

AWE has estimated connected GIIP for each Casino Netherby wells. RISC has reviewed and @snducted
own material balance analyssd suppors AWE) éstimates for Casino H\etherbyand carries aslightly

lower range for Casino At Henry2, RISGnaterial balance estimatedolumesare at the low end of the
geologically estimated GltRarried by AWEThe production well HenigDW1ST1 has undg@erformed and

an additional well (Henr) is planned to accegmorly connected/unconnecte&IP in adjacent blocks.

The estimated GIIP is shownTiable4-10.

Table4-10: RISC material balance GIIP ver&WWEGeological GlIP; Casino Gas Project

Well Reservoir th;s dF;:Zd(lé(:fi)Oﬂ RISQMaterial BalanceGlIPBcf AV(VBEC%”P
1P 2P 3P P90P10
Casined Waarre A 52.8 72 80 85 82-96
Casineb Waarre C 1934 251 266 283 256-286
Netherby1 Waarre A 69.9 102 108 112 103- 107
Henry-2 Waarre A 29.1 44 61 70 91-192

Asof the 30 November2017, the Casinaas projectumulative production wa845.2Bscf of raw ga356.9
PJ of sales gas) and 0l281stb of condensate. Gas productioate in November2017 was31.5MMscf/d
raw gas. Historical production history is shown in belowigure4-17. Producton is currently belowthe
project potentialas Casiné has been shtih since May2017 due to a casing leakhis is anticipated by the
joint venture to be addressed in February/NMar2018, subject to regulatory approvals.
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Figure4-17: Production HistoryCasino, Netherby and Henry fields

4.3.2.  ExistingFacilities

Phase 1 development included development wells Cadd@/2 and Casinb, which are connected to the
lona gas planfiGPthrough a subsea pipelin€igure4-18). Production commenced in 2006 and the Henry
and Netherby fields were brought on line in 2010 as part of the Phase 2 developmentemitit2DW1ST1
and NetherbylSTL horizontal development wells tied into the Casino pipeline.

The offshore subsea produch system consists of a #n subsea pipeline and control umbilical run with
four single well tiens along the length of the pipeline. The onshore pipeline runskai3rom the shore
crossing to the IGP. A mainline valve station is located near the mngmal of the shore crossing with
ElectroHydraulic Umbilical (EHU) facilities for controlling the offshore wells
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Figure4-18: Development plan for theCasino, Netherby and Henry fields

The IGRPwned byLockhart Energyurrently processes produced gas from the CHN at an inlet pressure of
2,500 kPa. AWE has confirmed thatndler the original gas sales arrangements, the Joint Venture has
processing rights via thEsPuntil the end of February 2018. The oVenture has recently concluded a
further processing arrangement with the owner of th@Pfor the period March to December 2018 at an
amended inlet pressure of 2200 kPa. In addition, the Joint Venture has entered into a new gas sales
arrangement for thecorresponding period.

In parallel, the Joint Venture is progressing alternative longer term gas processing arrangdries.
understands the J¥ intending to produce to thalternativeprocessing facility (APEpon expiration of the
lona processingghts.

The gas is dry with minor condensate volumes at Henry. Fuel gas is approximately 4% of dry gas production
and planned prenlet compression at theAPFis estimated to require an additional 1.5% of raw gas
production.

4.3.3.  Future Development

Theprevious Operator (Santos) proposed for an additional well (H8htp access undraittevolumes in

the Henry field ad caried these volumes as undeveloped reserves. The proposed development ofHenry
in 2021 is within the 5 yeaime frame considered rasonable under thésPE PRMS, éhe project is
economic in the 2P case. Howevitre final investment decision has not be made.yet

Reduction in planinlet pressure, via compression, is being investigated as GAP modelling suggests the fields
will likely cease production in 2019 bag®n the current IGP inlet pressur®ptions arecurrently being
explored for a new processing agreement at the IGP.

The JV is currently in the process of commercial negotiations to secure post 2018 processing and
compression ptionsat an AlternativeProcessing FacilifpPF and is undertaking FEED studi@scussions
with the owners are progressing and are considered likely to result in an agreement to allow processing of
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the CHN gafRRISC has reviewed plans for tHeéFhut cannot disclose the name due to ongoing commercial
discussionsSomemaodifications and tidn works for the CHN production tleackwill be required AWE
estimate use ofona gas plant to Mar 2019 and-s¢art of production throughhe APFfrom May 2019.

ThisAPFmodification project is estimatedoy RIS@o have an earliest completion date ehd May2019.
Major uncertainties exist with the first gas date. This uncertainty can be mitigated by extending the
production agreement with the IGP, although theNCproduction rates will be impacted through 2018/19

in this scenarioCompression at theAPFwould reduce current plant inlet pressure of 28kPa (410 psi) to
1900 kPa (25) psi and finally to 1250 kPa (180 psi).

RISC has reviewed the production forecast provided by AWE and reduqeojietedrecovery from Henry

3. AWEconsiderHenry-3 will develop the remaining GIIP in Henry that has not been developed by {2enry
However Henry2 has notdevelopedthe full Heny GlIPdue to partial compartmentalisatioandA y wL { / Qa
view there is amaterialrisk that Henry3 also connects Bmited GIIPIn the 1P caseRISC halimited the

recovery from HenrnB to no more than analogue well HergyRISQ& & f S& ForedastisskidvitidzO (i A 2
in Figure4-19.
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Figure4-19: Casino Gas Project GrogR Production Forecasts

The condensate fost is estimated using a constant condensate yield of 0.6 bbl per TJ of sales gas.

4.3.4. Casino Gas Project Reserves and Contingent Resources

The Casino project grossid AWEnet reserves and contingent resources as3édtDecember 201@re set

out in Table4-11. The reserves and resources have been estimated in accordance with the Petroleum
Resources ManagemeBtstem (PRMS). The economicafitis estimated athhe minimum plant turndown

which is reduced t@0 TJ/d of sales gad the APF compared to 30 TJ/d at IGRe undeveloped reserves

are classified as Justified for Development under PRMS guidelines. The contingent resources are classified as
Development orHold under PRMS guidelingSumulative production to BDecenber 2017 i346 Bcfraw

gas 358 PJsales gaand 0.3 MMbbl condensate
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Table4-11: Casino ProjecGrossDeveloped HUndevelopedReserves as &1 December 2017

Sales product Unit 2P 2C
Gross sales gas Bcf 126.8 28.6
Gross sales gas PJ 131.2 29.6
Gross condensate MMbbl 0.08 0.28
Net sales gas Bcf 317 7.15
Net sales gas PJ 328 7.41
Net condensate MMbbl 0.02 0.07

1. AWE interes?5%.

2. The reference point for reserves determination is the custody transfer point for the products. Reserves are
as sales quantities net of fuel estimated atarerage of.0% for reserves and contingent resourc8ales gas

conversion factor is 140PJ/Bcbf sales gas.
3. The rsourcesare classified as conventional under PRMS definitions

AWE carryminor contingent resources for the undeveloped Black Watch and Martha gas field&Iddie
Watch resources are rekad to anextension othe Black Watch discoverg VIC/Llnto adjacentAWE block
VIC/RL12 (25% AWmBpwever there has been no unitisatidiartha i.e.a small gas discovery in VIC/RL11.

Table4-12: UnriskedContingent Resources @ay Basinat 31 December 2017

Resource Field 2C (Gros3

Gas (PJ) Total 29.6
Martha 9.6
Blackwatch 20.0

Condensate (MMstb) Total 0.3
Martha 0.0
Blackwatch 0.3

RISC has not included tiigtway Basir2C resources in production and cost forecasts as development is
currently considered to baneconomic.

AWE exploration opportunities in the Otway Basin are discussed in sécfon

4.3.5. Capital and Operating Costs 2P evelopment

Table4-13 below has a summary dfiture capital,operatingand abandonmentcost forecasts from31

December 2017
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Table4-13: Casind2P Operating and Cidtal CostForecast(A$ million, RT 100% gross

Cost Item FY18 | FY19 | FY20 | FY21 | FY22 | FY23 | FY24 | FY25 | FY26 | FY27 | FY28 | FY29 | FY30
Operating

Cost 3.1 4.9 18.7 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 10.0
Capital Cost | 36.1 78.0 5.9 9.6 0.6 0.6 0.6 9.6 0.6 0.6 0.6

Abandonment

Cost 130.0

Major development works planned in 2018/19 include a workover of the Casimeall to restore production,
and subsea interventions to repair hydraulic and electrical systefnsotal of A$75 million(gross)is
estimated to be spent on these projects over the 2018/19 period.

Additional future projects include th&ransition to a new processing plaahd the Henn3 development
well. These projects are explained in more detail below.

Operating costs for the pind leading up to the switch tthe new processing plardre estimated to be
approximately A$400,00@ross)er month. This is in line with previously experienced operating costs.

Abandonment costs for theofir existing wellsthe subsea production systeand thenew Gas Plant are
estimatedto be A$130 milliorfgross)

4.3.5.1. Alternative Processindracility Project

Initial engineering assessments of tléernativeprocessing facilit¢yAPH to ascertain compatibility with the
Casino production fluids and required modifications have been completed. THe)S NJ- assedéients
(including site visits) have not identified any major issues thatlavprevent the processing of Casigas at

APFE A scope of madifications and tie works hadeen produced with associated coststhg engineering

contractor,Jacobs. This scope is considered to be suitable for concept select purposes.

Major works required include;

>~

Tieiin of the existing onshore CNH pipeline to the onshore pipeline downstréahe enainline valve
station including new pig launching and receiving facilities;

New fibre optic control cable and chemical injection lines run fromAREto the mainline valve station;
Modified subsea control panels;

Chemical injection skid installati at theAPF,

Modification to the condensate stabilisation system to increase capacity aRike

Piping modifications to th@PFinlet piping, gaggas exchanger system and the sales gas export
COMpressors;

A Installation of new MEG treatment system at tAEF

>y > B B

The cost of heserefurbishmentworks have beerestimatedby Jacobs and included in the valuatiofte
estimates appear reasonable for the scope and maturity of the proposed project.

Operating costs for the CHN fields and ##e&Fonce the modificattns have been completed are estimated
by RIS@® average A$20 million p.&gross)with additional Stay In Business (SIB) capex 0f3&#nillion p.a.
(gross).
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4.3.5.2. Henry3 Development Well

A single future development well is planned for the CHN fields. H&reyplanned to be drilled as either a
new well or a sidetrack from Hey@ in 2A.8, with the welltied-in to the existing subsea infrastructure. AWE
have provided a cost estimate of A$41 milliross)for the sidetrack option which RISC considers to be
reasonable based on the limited scope definition currently availaBleared mobilisation costs and
sidetracking has reduced the well cost.

4.4. Ande Ande Lumut Oil Project

4.4.1. Introduction

The Ande Ande Lumut oil field is located in the Natuna Sea, Indonesia, in 73 ndeaite(Figure4-20).

The field was discovered by the explorationllWwAALL, drilled by Premier in April 2000 in the central part
of the structure. Heavy oil was discovered in a thick Upper GakenBand a number of thinner Gands
below. Oil wasecovered by wireline formation tests (MDThvirever, allattempts to gt the ksand to flow
during testing were not successful and the D&3Js inconclusive. The discovery was considered as
uneconomic at that time, and the permitas later relinquished by Premier.

The Northwest Natuna PSC was awarded to Genting Oil Natun&tBt€Genting) on 1RBecember2004.
The PSC Iscated~1,300 km from Jakarta and 535 km from Singapore and has an area of 46Eigon2 (
4-20).

Exploration by Genting commenced in 2005 with the acquisition of 300 km:2ofdllof 3D seismic survey
over the AAL structure. This was followed by the drilling ofsuccessfuhppraisalvells (AAE2XR and AAL
3X) on the AAL structure in 2006.

AWE curretly holds a 50% patrticipatingterest and Santos NaturigV/(also 50%) is the operator of the RSC
AAL4X was drilled by Santos in 2016 and provitiether information on FWL, top structure deptfiow
ratesand fluid samplesWell tests using an ESP flowed oil at 830 bpd from the G sand and 2000 bpd from
the K sand.

All firm exploration obligations have been met and all relinquishments have been satiEfielS@&xpires
in December 2034

I L — I
RISC AWE ITSE February 2018.docx Page65



_NW Natuna P5C
-~

Ande Ande Lumut

\

Legend
[ ] Permit: AWE Interest
Other Permit
ol GasField
o OilField

— (Gas Pipeline

— Oil Pipeline

Figure4-20: Location Map of NW Natuna PSC

The Ande Ande Lumut Field is a well defined, simple unfaultedwayrdip closure drapedver a basement
high. It has a total oibearing area ofapproximately23 km?. The Late Oligocene Per Gabus kKsand
reservoir is a massive 35 to 40 m thick, widely distributed braided sand lwagisting of poorly
consolidated medium to coarse grained sandstones, with high porosaieging from 25 to 32% and
permeabilities in multiple Darcie$he lower Gabus &Gand secondary reservoir consists of a fluvial channel
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setting. The oil column is underlain by a widespraagdional aquifer which is expectad provide strong
water drive(Figured4-21 and Figure4-22).

Although the oil iselativelyheavy(14.8degrees APJ)tisnot highlyviscoug18- 33 cPat reservoir conditioh
andit is not waxy(pour point of-18 to- 6° Q.

Well data for the reservoir description and static model build was available frorl XARAI2X, AAL3X
and AAE4X Three wells in AAL have core these are-BR|AAI3Xand AAE4AX.Pressure data available from
AAL4X was from MDT. This gives an indication of FMVthe K Sanét -1145m TVDssn the main area of
the field, with-1150 m TVDss in the southern ar&&g(re4-21 and Figure4-22). There will always be some
uncertainty on the exact FWL position from pressure data due to the simitdifilyid densities between oil
and water when the oiks relatively heavyThere is MDT pressure data available in the G,dantdhis is all

in the oil leg so cannot be used to help defihe FWL directlyFor FWL the range was taken from estimated
values from petrophysics and fluid sampling assumptions as outlined below:

A Base casel190m TVDss based on AZX probaté water from MDT 19447cc pumped,;
A Low casel185m TVDss ODT based density neutron and resistivity logs-#XAAL
A High case1195m TVDss WWksed on density neutron and resistivity logs in XL

Figure4-21: AAL K Sand Top Structure Base Case Map
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