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IMPORTANT NOTICE TO THIRD PARTIES

Ernst& Young was engaged on theingructionsof the Depatmentof Jdbos, Precinctsand Regions
( A tdematmentoor i Gento }o provide a comprehensiveassessmentand Report on therisks,
bendits and impactsof any potential new onshoreconventionalgas exploration and development
in Victoria. This work has been undertaken in accodance with our contractwith you dated 12
November 2019.

The resuts of Ernst& Youngd svork, including the assunptionsand qudificationsmade in preparing
the Report,are set out in this Reportdated 26 March 2020 ("Repot"). The Report shoudd be read
in its entirety including this notice,the applicable scqoe of the work and any limitations. A
referenceto the Reportincludesany partof the Report. No furtherwork has been undertaken by
Ernst& Young since thedate of the Reporto updateit.

Our work commencedon 12 November2019 and was completed on 2 March 2020. Therefore,
our Reportdoes not take account of eventsor circumstancesarisingafter 2 March 2020 and we
have no responsgbility to update the Report for such eventsor circumstances.

Ernst & Young has prepared the Reportfor the bendit of the Client and has consideredonly the
interests of the Client. Emnst & Young has not been engagedto act, and has not acted,as advisor to
any other party. Accordingly, Ernst & Young makesno representationsas to the appropriatene s,
accuracyor completenessof the Reportfor any otherparty's purposes.

No reliance may be placedupon the Reportor any of its contentsby any party otherthan theclient
( Third Partiesd). Any Third Party receivinga copy of the Reportmust make and rely on theirown
emquiriesin relationto the issuesto which the Reportrelates, the contentsof the Reportand all
matters arisingfrom or relatingto or in any way connected with the Reportor its contents.

Ernst & Young disclaims all respasibility to any Third Partiesfor any loss or liability that the Third
Parties may sufferor incur arisingfrom or relatingto or in any way conneced with the contents of
the Report,the provision of the Reportto the Third Patiesor the reliance upon the Reporthy the
Third Paties.

No claim or demandor any actionsor proceedngs may be brought againstErnst & Young arising
from or conneckd with the contentsof the Reportor the provision of the Repat to the Third
Parties Ernst & Young will be released and forever dischaged from any such claims, demands,
actionsor proceedings.

The work performedas part of our scopeconsiders informatonprovidedto us and a number of
combinations of input assumptionsrelatingto future conditions,which may not necesarily
represent actualor mostlikely future conditions. Additiondly, modelling work performedas part of
our scopeinherently requiresassumptionsabout future behavioursand marketinteractions,which
may resut in forecasts that deviatefrom future conditions.There will uswelly be differences
between estimated and acdualresuts, becauseeventsand circumstancesfrequently do not occur
as expected, and those differencesnay be material. We take no responsibility that the projected
outoomeswill be achieva, if any.

We highlightthat our anaysis and Reportdo not constitute investment advice or a recommendation
on a future course of action. We provide no assurancethat the secenarioswe have modelled will be
accepted by any relevant authorty or third party.

Our conclusionsare based, in part, on the assumptionsstated and on information providedby the
Depatmentof Jobs,Precinctsand Regions (the department)and otherinformaion sourcesused
during the course of the engagement. The modelled outcames are contingent on the collection of
asumptions as agreedwith the depatmentand no considestion of othermarketeverts,
amouncementsor other charging circumstancesare reflectedin this Repot. Neither

Ernst & Young nor any memberor employee thereof undertakes responsibility in any way
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whatsoevenro any personin respectof errorsin this Reportarisingfrom incorrectinformaion
provided by the department or otherinformaionsourcesused.

In preparing this Reportwe have considered and relied upon information from a range of sources
believed to be reliable and accurag. Further, we have not been notifiedthat any informaion
supplied to us, or obtainedfrom public sourceswas false or that any material informaton has been
withheldfrom us.

We do not imply and it shodd not be construedthat we have verified any of the informaton
providedto us, or that our emquiries codd have identified any matter that a more extensive
examination might disclose.

Ernst & Young have not consentedo distribution or disclosure beyond this. The material contained
in the Report,including the Ernst & Young logo, is copyright. The copyrightin the material
contained in the Reportitself, excluding Ernst & Young logo, vestsin the Client. The Report
including the Ernst & Young logo, cannotbe altered withoutprior written permisionfrom Ernst &
Young.

Ernst & Youngd siability is limited by a scheme approved under Professional StandardsLegidation.
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Execuive Summary

Background

The Victorian Gas Program is a comprehensve sdence-led program established in 2017 to assess
the potentia for furtherdiscoveresof onshoreconventionalgas in Victoria and to assessthe risks,
bendits and impactsof the industry.®

Ernst & Young (EY) was engaged by the Depatmentof Jdbs, Precinctsand Regions (the
depatmernt) to provide an assessmentand Report on the risks, bendits and impactsof potential
new onshoreconventionalgas exploration and devdopment scenariosin Victoria. This Reportdoes
not considerany unconventionalgas or fracking activitiesas they are bamedin Victoria. The
analysis considers the likely resourceimpactsof the scenariosarnd, while cognisant of the Victorian
Governme n tcdimmitmentto achievingnet-zero emissions,is not constrainedby this requirement.

The scopeof the Reportcoversthe following petroleum activities:
3  Exploration T Includesseismic surveys, geotechnical surveysand exploratiorvappraisal drilling

3 Devdopment i Includeswellheadinstalation, pipeline constructionand gas plant
expansion/construction

3  Operationsi Includesproductionfrom the well via a pipeline and gas plant, and trucking of
condensateto refineries (which may also be required)

3 Rehabilitation (or transitional rehabilitation) i Includesreturning same of the land to its
formeruse (e.g. reducing a drilling leaseto an opeiating well lease)

3  Complete rehabilitation i Includesremoving infrastructureand returning the land to its former
use.?

The Victorian Gas Programd geoscientific, technical and environmenta studies are providing an
evidence-based estimate of prospecive gas resourasata regional level. The studies are also
looking closely atthe risks, bendits and impactsassociated with onshoreconventionalgas
exploration and devebpment. The studiesfocus on Victoria'stwo mostprospective regionsfor gas:
the Otway Basin and the Gippsland Basin. The Victorian Gas Progrand work is informing
government decisonsduring the onshoreconventional gas moratorium, which is currently in place
until 30 June 2020.3

This Reportrepresents the culmination of the Victorian Gas Progrand seviews and studies, which
have been supplemented by EY econanic and greenhousegas analysis and publicly available
informaiton.

Scenari 0s

Hypotheticalscenarioswere constructed (in consultdion with and approval providedby the
depatment)to assessthe potential impactof gas exploration and development in Western Victoria
(the Otway Basin), and in SouthEagern Victoria (the Gippsiand Basin).#

For each basn, low, medum and high hypotheical levels of gas exploration and develgoment were
considered with the incluson of a minimum scenariofor the Otway Basin. The hypotheical
scenariosare based on a prospecivity assessment and resourceestimate conductedby the
Victorian Gas Program. For the Otway Basin hypotheical scenarios (minimum,low, medium, high),

! VGP Progress Report No. 1, Jenuary 2018, p. 6
2 PetroleumAct 1998. s170(2)

3 VGP Progress Report No. 3, October2019, p. 3
4 Scenario dataprovidedby the department.
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the number of exploration wells drilled, resutant discoveriesand resourcesize increags through
thescenarios(Table 1). For the Gippdand Basin, the resourcesize increags from low, medium to
high (Table 2). The Otway Basin has an additional iminimum scenaiod saenariothatreflectsthe
quantity of gas that was discoveredand produced in the Port Campbell areain the padg. A dminimum
scenarlod scenariohas not been prepared for the Gippsland Basin becawsethere has never been any
commercial onshoregas production and the level of knowledge of resourcess much less.

These hypothetcal explorationand development volumesform the foundation of the econanic and
greentousegas emissions modelling performed in thisreport, and guide the assessmentof the
risks, bendits and impactsof onshoreconventionalgas exploration and developmentin Victoria.

Table 1: Otway Basin summary of hypothetical gas exploration and development scenarios

1 Otway Basin 3 Total estimateddiscoveredresourcesof 81 Bcf (90 PJ)
(Minimum 3 Discoveriesin the following reservoir rock units: upper Waarre Formatian, Pretty Hill
scenario) Formétion and the Sawpit Sandstone
3 Explorationand developmentin theEastern Region (Port Canpbell Embayment)and
Western Region (Penola Trough)
3 Eighteen (18) exploration wells resulting in six discoveries; 14 developmentwells are
required, inclusiveof the six discovery wells
3 Gas discovearedin the Port Canpbell Embayment is proces®dusing existing facilitiesand
gas discoveredin the Penola Trough requires one new processng plant (either full-scale or

modular).®
2 Otway Basin 3 Total estimateddiscoveredresourcesof 294 Bcf (317 PJ)
(Low) 3 Discoveriesin all seven reservoir rock units: Flaxman Formation, lower and upperWaarre
Formation, Heathfield Sandsone, Windermere Sandgone,Pretty Hill Formatonand Sawpit
Sandstone

3 Explorationand developmentin theEastern Region (Port Canpbell Embaymen), Western
Region (Penola Trough)and Central Region

3 Fifty-four (54) exploration wells resulting in 18 discoveries; 52 developmentwells are
required, inclusiveof the 18 discovery wells

3 Gas discovearedin the Port Canpbell Embayment is proces®dusing existing facilitiesand/or
a new modularplant; a new modular plant is required for the Central Region; gas discovered
in the Penola Trough requires one new full-scale processng plant.

3 Otway Basin 3 Total estimateddiscoveredresources of 434 Bcf (470 PJ)
(Medium) 3 Discoveriesin al seven reservoir rock units: Flaxman Formation, lower and upper Waarre

Formation, Heathfield Sandsone, Windermere Sandg€one,Pretty Hill Formationand Sawpit
Sandstone

3 Explorationand developmentin theEastern Region (Port Canpbell Embaymen), Western
Region (Penola Trough)and Central Region

3 Eighty-one(81) explorationwells resulting in 27 discoveries; 81 developmentwells are
required, inclusiveof the 27 discovery wells

3 Gas discovearedin the Port Canpbell Embayment is proces®dusing existing facilities and/or
a new modularplant; a new modular plant is required for the Central Region; gas discovered
in the Penola Trough requires one new full-scale processng plant.

4 Otway Basin 3 Total estimateddiscoveredresources of 660 Bcf (715 PJ)
(High) 3 Discoveriesin all seven reservoir rock units: Flaxman Formation, lower and upperWaarre

Formation, Heathfield Sandstone, Windermere Sandgone,Pretty Hill Formatonand Sawpit
Sandstone

3 Explorationand developmentacrossthe Victorian Otway Basin from the Eastern Region
(Port Canpbell Embayment)to the Western Region (Penola Trough) includingthe Central
Region

3 One hurdredand thirty-eight (138) explorationwells resulting in 46 discoveries; 125
developmentwells are required, inclusiveof the 46 discovery wells

3 Gas discoveredin the Port Canpbell Embayment is proces®dusing existing facilitiesand/or
a new modularplant; a new modular plant is required for the Central Region; gas discovered
in the Penola Trough requires one new full-scale processng plant, with potentd for an
additional modular plant.

5 For modellingpurposses, it is assumedthata modular plant will be corstructedas it is likely that goeratarswill already have
establishedinfrastructurein the region.

Department of Jdbs, Precinctsand Regions
Victorian Gas Program: Risks, benefitsand impacts assessment EY’ 10






Approach
The key stepsin develbping this Reportare summarised in Figure 1.

Figure 1: Summary approach

Complete literature review

A review of the Victorian Gas Program studies (geoscienceand environmentd studies, community and
stakehotlerengagement, and resource and land use planning), and publicly availeble literature was
conmpleted.

Develop scenarios and ri sks benefits and impactsassesanent framework

Seven hypothetical cawentiona gas explorationand developmentscenarios were developedby the
department (four in the Otway Basin and threein the GippdandBasin). In addition, the risks, benefits
and impactsasssanentframework, includingthe economic, socia and environmentakeceptors was
clearly defined.

Conduct eamnomic and emissons modelling
Economicimpact analysis was conducted (via Conputable General Equilibium modelling) to measure

the net impact of changeson an econamy from the hypotheical scenarnios. Similarly, emission modelling
was corducted to measure the absolute GHG emissionsand greenhouse gas emissionsintersity from
the hypotheical scenarios.

Completerisks, benefits and impacts assessment
The risks, benefits and impacts were identifiedfor each economic, social and environmen# receptor
from the hypothetica scenarios by applying the risks, benefits and impacts assesament framewak and
drawingupon the Victorian Gas Program scientific study outputs, the literature review,and economic
and environmentaimodelling.

Reporting
A Report was designed and drafted to provide an assessmentof the risks, benefitsand impacts of
potentialnew onshoreconventional gas explorationand development in Victoria.

Throughout each stage of the assessment,engagement and feedbackwas sowght from the
depatmert, Victoriad 4 ead Scientst and the Victorian Gas Programd sdependent Stekeholder
Advisory Panel for Onshae Conventional Gas (Stakehoder Advisory Panel). To ensuethe Repord s
technical rigour,the assessmentwas also supported by peer review by:

3 the Gedogical Suwey of Victoria

3 the Victorian Gas Programés Scientfic Reference Group (which includesmembers with
experience and expertisein geascience,environmental studies and the gas industry)

3 Aventus Consutingwho provided expertise in health, safety, security and ernvironmental
impacts.

Assessnent framework

A multi-faceed assessment frameworkwas used to evaluate the risks, bendits and impactsof
seven hypothefcal gas exploration and development scenarios(four in the Otway Basin and threein
the Gippsland Basin).

Socid, environmental and ecoromic receptors were identified by the depatment in consutation
with the Stakehadler Advisory Panel,the Scientfic ReferenceGroup, and othergovernment
agenciessuch as the Departmentof Environment, Land, Water and Planning and the Depatment of
Premier and Cabinet. A workshopwas conductedon 19 November2019 with the depatmert,
Victoriab 4. ead Scientst and the Stakehatler Advisory Panel to confirm the 17 social,
ernvironment and ecaiomic receptors for use in the assessment(see Table 6).

Department of Jdbs, Precinctsand Regions
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For each hypothetcal scenario and its time horizon(short, medium or long term), the assessment
considered the potentid risks, bendits, and impactsassociated with each of the sccidl,
ervironment and ecaomic receptors.

The assessmentframework consists of:

3 Benefitsand impacts assessment: Analysesthe posttive or negativeeff ectthat a hypotheical
gas exploration and devdopment soenariocoud have on the receptor, assumingthe indugry
complieswith the cumrent legislativeframework. The overall assessmentof the impactis
calcubted by the net effectof the hypotheical gas exploration and devebpment saenarioon
the receptor.

3 Risks assesanent: Considersthe likelihood and consequencethat the receptor will be exposed
to ham becauseof a hypothetical gas explorationand developmentscenario, assuming the
industry complieswith the cumrent legislativeframework (based on the SO 31000:2009 Risk
Managementi Principles and Guidelinesg.

A scaing model” was employedto rank the benéfit and impact assessmentfor each hypotheiical
scenarioon a receptor, and a risk matrix was applied to assessthe risk to a receptor. Combining the
bendit and impactscaing providesa net-eff ect summary assessmentfor each receptor and each

scenalio.

Table 3: Benefit and impact assesanent scoring model

Scoring

XX

Hypotheical scenario has an extremelypostive
impact on the receptor

Hypotheical scenario has a postive impact on the
receptor

Hypotheical scenario has a dightly positiveimpact
on the receptor

Hypotheical scenalio has no material impact on
the receptor

Hypotheicalscenario has a dightly negative
impact on the receptor

Hypotheical scenario has a negative impact on the
receptor

Extentof benefit: benefit to environmentreachesa
large geagraphicalarea, social benefit impacts
large communty (eg. humeoustowns)

Likely durationof benefit: long term

Extentof benefit: environmental benefits are
moderately localised, socid impactsare felt by
small communities(eg. individual town, large
section of community)

Likely durationof benefit: medium term

Extentof benefit: environmental benefits are
localised, social benefits impact several individuals
(eg. multiple landholders)

Likely durationof benefit: short to mediumterm

Extentof impact: impact is negligible,
environmenal impact is highly localised, social
impacts are felt atan individua level

Likely durationof cast: shortterm, temporary

Extentof impact: environmentalimpact is
localised, social impactsare felt by several
individuals(eg. multiple landholders)

Likely durationof caost: shortterm to medium term

Extentof impact: environmentalimpacts are
moderately localised, socid impactare felt by
small communities(eg. individual town, large
section of community)

Likely durationof cost: mediumterm

" Developedin consultationwith and approval provided by the department.
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XXX Hypotheical scenario has an extremelynegative Extentof impact: impact on environmenteach a
impact on the receptor large geagraphicalarea, social impact felt by large
communities (eg. numepustowns)

Likely durationof caost: long term

The risk assessmentconsideredthe consegience, causeof the risk, likelihood, control measures
andresidual impactof the risk on thereceptors. A desaiption of the consequencesand likelihood is
available in Chepter 3.

The risk matrix shavn in Table 4, is used to determine an overall risk rating to be applied to
potential benefits/impactsand is based on multiplying the consequence and likelihood of a risk.
Table 5 definesthe caegorisationsof risk rankings based on the scaresin the risk matrix (Table 4:
Risk matrix.

Table 4: Risk matrix®

Likelihood

1. Highly
unlikely

g- 15 12 9 6 3

=

8 10 8 6 4 2
1. Negligible 5 4 3 2 1

Table 5: Risk ranking

Risk ranking

High 10-19
Moderate 59
Low 1-4

Victorian Gas Program studies and quantitative and quditative public informaton was used, along
with econamic and greenhousegas emissions modellingto inform this assessment and assess how
each hypotheical scenario might potentially impactthe 17 receptors (see Table 6).

Table 6: Receptors for risks benefits and impacts assessment

Focus area Reaeptors

Ecornomic Employment

receptors Gross stateproduct

Gross regional productand grossregiona income
Domestic gas supply

Gas prices

3
3
3
3
3
3 Govanment revenue

8 Scoring developed in corsultation with and approval provided by the department.
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Social
receptors

Community, health, safety and security
Conmmunity wellbeingand social cohesion
Land accessand use issues

The Aboriginal commurity and pegple Schools,
education and vocatond capecity Aboriginal
and other Victoriancultura heritage Existing
farm industries, food and biosecurity Labour
and working corditions

W N W N N W N W

Environmentl 3 Greenhouse gas emissions
receptors Groundwaterand surfacewaterquality and quartity
Affectednative flora and fauna

W W

Otway RBI assesanent summary
Economic impact

The assessmentfound that all the Otway Basin hypotheical explorationand development scenatrios
are expected to resut in ermployment growth in the Otway region, increagd econamic value to the
Otway region (and Victoria), and increagd government revenue(e.g. royalties and company
taxation). Otway Basin exploration and development scenariosare expected to dightly improvegas
supply available to Victorian gas users howeverno materia impactis expected on Victoriangas
pricesregardless of the timeframe or level of devebpment.

The ecoromic impactwas assessed usng a computable geneal equilibrium model, which measured
the net chargeto the ecnomy in responseto the hypotheical exploration and develgoment
scenaios. The econanic modelling was informedby gas production and price forecasts published by
the Audralian Energy Market Operatar,® historical average devebpmentrates and Australian
benchmark cost estimates of similar gas develgomerts and assettypes.

9 AEMO (2019). Victorian GasPlanning Report. AEMO (2019). Gas Satement of Opportunities. and Core Energy (2019)
Wholesde gas price outlook databook.

Department of Jdbs, Precinctsand Regions
Victorian Gas Program: Risks, benefitsand impacts assessment EY’ 15



Table 7: Otway scenarios: Risk, benefit and impact assessment summary i Economic receptors

Economic receptor st©

ER1 Employment

Minimum
scenario
Low
scenario

Medium
scenario

High
scenario

ER2 Gross state
product

Minimum
scenario

Low
scenario

Medium
scenario
High
scenario

ER3 Gross regiona

productand gross

regiona income
Minimum
scenario

Low
scenario

Medium
scenario
High
scenario

Benefit

/impact Rl

0 N/A

N/A

N/A

N/A

Benefit

Jimpact Risk

N/A

N/A

N/A

N/A

Benefit

fimpact K

N/A

N/A

N/A

N/A

The assesgmentfound all scenarios are projectedto result in
enmployment growth primarily in the Otway region. This
rangedfrom aveage annud additiona 57 full-time
equivalertsunder the minimum scenario (or total of 569
full-time equivalentsi 387 directand 182 indirect)over the
lifetime of productionto an average annud additiona 204
full-time equivalentsunder the high scenario (or total of
5506 full-time equivalentsi 3816 directand 1689
indirect) over the lifeimeof production.

The analysis suggests that there will be someredistribution
of labouras a result of the project, with enploymentbeing
drawn from the rest of Victoria in orderto satisfy demaru.
The ratingsfor each scenario have been assssed based on
their relativeoverall impact on employmentacrossVictoria
with high scenario expectedto have the largest impact on
employmentacrossthe state, however, ill minor in
conparisonto tota stateemploymert.

No further mitigationsor risks were identifiedfor this
receptor.

The assesanentfound all scenarios are projectedto result in
a positiveimpact to Vict o r igresssate product,ranging
from an average annud additiona $76.50 million underthe
minimum scenatrio (a total of $764.97 million over the
lifetime of production)to an average annud additional
$282.10 million underthe high scenario (a total of
$7,616.63 million over the lifetimeof production).

The ratingsfor each scenario have been assessd based on
their relativeoverall impact on grossstate productfor
Victoria. As a share of total grossstate product, the
minimum scenario equatesto 0.02 per cent and the high
scenario 0.04 per cent.

No further mitigationsor risks were identified for this
receptor.

The assessmentfound all scenarios are projectedto result in
a positiveimpact to the Otway regi o grossregiona
product, ranging from an average annud additional
$65.55 million underthe minimum scenario (a total of
$655.53 million over the lifetimeof production)to an
average annud additiona $248.54 million underthe high
scenalio (a total of $6,710.66 million over the lifetime of
production). As a share of total GRP, the minimum scenario
equatego 0.69 per centand high scenario 1.98 per cent.
Similar to the estimated GRPimpact, the GRI figures
increase from the minimum to high scenarios (additional
annud average GRI from $81.06 million to $336.01 million
respectively) due to the underlying gas productionand
investment inputs.

The ratingsfor each scenario have been assessd based on
their relativeoverall impact on grossregional product and
GRI for the Otway region.

No further mitigationsor risks were identifiedfor this
receptor.

10 Assessmentof economicreceptors are based on the outputsof EY6 economic modelling, the figuresof which are

estimates.

11 Note direct and indirectjobs may not add due to rourding.
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ER4 Domestic gas
supply Benefit

/impact Rl
MU 5 N/A
;((:);\gario N/A
e NIA
:(i:grlario A

Department of Jdbs, Precinctsand Regions

The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affectgas supply.

Gas productionfrom offshore Victoria has typicaly been
morethansufficientto meetdirect use demard. In 2018,
gas proces®din Victoria was 348 PJand corsumption was
220 PJ, resulting in a 128 PJ surplus of gas. Howeer, due
to falling productionforecads from the offshore Gippsland
and Otway basins, annud supply adequacy is expectedto
tightenover the next five-yearsreducingthe surplusto 23
PJin 2023. Currentforecasts by AEMO suggest that
shortfallsare expectedfrom 2024 onwads.

Unless currently uncommittedgas supply projects proceed,
Victoria is expectedto becomea net-importer of gas (e.g.
more relianton gas sourcesfrom outsdethe statein
particularfrom Queensland).

The assessment identifiedthat all four hypothetical
scenarios could begin producingin the 2023-24 financial
year if discoverieswere madethat were considered
commecially viable and the necessry regulatary approvals
were gainal. The level of productionunder the high and
medium scenarios would be much higherthanin the low and
minimum scenario.

The assesanentfound thatthe low, medium and high
scenalios could:

3 reducethe tighteninggas supply situationin Victoria,
with the potental to add up to an estimated20 PJof gas
supply in 2024 and 33 PJin 2025 (~9.0per cent and
~14.8 per cent of forecast Victorianconsumption in
2023 respectively)

3 increasegas available to industrial users (who are
expectedto see the greatest benefit as they would likely
have opportunitiesto purchase gas directly from
producersratherthan throgh retail contracts which
ofteninclude highertransportation costs and a retailer
maigin)

3 improvethe availaility of gas supply for gas-powered
generationon pesk systemdemanddays (as without
additiona gas supply capecity, restrictions and
curtailment of gas poweredgeneration may be
necessry in 2023 (and beyond) on a 1-in-20 year peak
systemdemandiay)

3 improvethe amaunt of gas available for usessuch as a
transition fuel.

Overall, the assessmentfound thatthe level of benefit
obtainedis limited by the scale and timing of development,
which over the lifetimeof productionis relativdy small as a
proportion of Victo r i t@t&lgas supply and consumption
(and energy supply and cornsumption).

Therefore, only thelow, medium and high scenarios are
expectedto have a slightly postive impact on Victoriad s
energy supply.

The minimum scenario is not expectedto have a mateial
impact on Victo r i sugply. This is because annud gas
productionis a small proportion of total forecast Victorian
supply (eg. 5.8 per centof Victori a foeecast consumption,
and 5.3 per centof Victori a foeecag productionin 2025)
and is only expectedto producegas for alimited period (eg.
eight years endingin 2032).

The introduction of domestic prioritisation mechanism(e g.
right of first offer) was identifiedas a furthermitigation.
Such a mechanism could require gas produced from Otway
Basin scenarosto be offeredto Victorian gas usersfirst.

No risks were identifiedto this receptor.
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ERS5 Gas prices The qualitativeassessment consideredthe extentto which
Benefit Risk the hypotheical Otway Basin exploration and development
/impact IS scenarios could improvegas and electricity price outcones
. for Victorians.
Minimum 5 N/A .
scenairio Inthe caseof gas prices, the assessnentfound thatthe
level of gas developmentunderthe scenariosis unlikely to
Low 5 N/A mateially change the level or diversity of suppliersin
scenario Victoria tothe extentthatit increases competitionfor gas
Medium 5 NIA users. As_a result, it was ur_llikely to reducethe price of gas
scenalio for V_|ctor|_ansand priceswill coninyeto be setlargely by
_ the liguefiednatural gas netback price.
High ; g N/A While the developmentscenarios are unlikely to influence
scenario

overall prices, they may help reducecaosts for some
Victorianindustial users, particularly thoselocated closest
to the development. Victorian industrial users may be able
to purchasegas directly from producers reducing
transportation coststhatwould be incurredfrom buying gas
from the east-coast gas market.

A similar conclusion was reached with respect to wholesale
electricity prices. The assesamentfound thatthe
hypotheical gas developmentscenarios were unlikely to
reducewholesalegas pricesbecause the level of gas
developmentis not expectedto change gas supply or prices,
which are primary input cost for gas powered generation
and impactsthe price atwhich gas poweredgeneration bids
in the market.

Therefore, based on the analysis, all four Otway Basin
hypotheical exploration and developmentscenarios are
expectedto have no mateial impact on the gas price
receptor regardless of the timeframeor level of

developmert.
No further mitigationmeasures or risks were identifiedfor
this receptor.
ER6 Government The qualitativeassessnent consideredthe extentto which
revenue Benefit Risk the Otway Basin exploration and developmentscenarios
/impact could affectgovernment revenue.
Minimum The petroleu.m regulatory framework requires gas producers
scenario N/A to pay royaltiesto government for the use of stateowned
resources.
— . N/A The Otway Basin hypothetia scenarios would increase
scenario - - .
royaltiesobtainedfrom onshoreconventiona gas
Medium N/A productionby the VictorianGovenment. The level of benefit
scenario from royaltiesis directly linked to the level and timing of
) production.For example, the minimum scenario is expected
High o I )
sconario N/A to provide~$9.4 million in annud average royaltiesover the

lifetime of production,which is only eight years(2024 to
2031). By contrast, the high developmentscenario is
expectedto providethe greatest level of benefit with annua
average royaltiesexpectedto reach ~$31.1 million per year
over the lifetimeof productionwhich is spread over 26 years
(from 2024 to 2049).

The assesgnentalso identifiedthe exploration and
developmentscenarios are expectedto provide a dightly
positivebenefit on government revenuethrough company
taxaton from Victorianonshore gas producers. It was
acknowledgedthat the applicahility of varioustax forms, and
the amountof company taxation payable is dependent on
many factorsand therefore difficult to quartify.

Based on this analysis, the impact of each scenario on
government revenueis linked to theto the level and timing
of productioni as both these facta's mateially influence
revenuefrom royaltiesand conpany taxation.

No further mitigationmeasures or risks were identifiedfor
this receptor.
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Sodial impact

The assessmentfound that the Otway Basin exploration and development saenarios are expected to
deliver ben€fits (e.g. increasesin employment,wage and salary income), impads (e.g. noise, dust
geneation) and risks (e.g. cultura heritage) acrass the sute of socl receptors. Identified risks are
largely expecied to be mitigated through variousmeasures (e.g. risks to cultural heritage managed
through variousmeasures as requiredunder the Aboriginal Heritage Act 2006 and Heritage Act

1995).

Table 8: Otway scenarios: Risk, benefit and impact assesament summary i Sccial receptors

Socal receptors

SR1 Community

hedlth, safety and Benefit

security /impact
Minimum

. X
scenario

Low
scenario

Medium
scenario

Hiah
scenario

Department of Jdbs, Precinctsand Regions

Risk

The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affect community health, and safetyand security
within the region.

While there are potentialnegative impactsand risks within
theregiondue to fire and spill risks, visible flaring, noise and
vibrations, and dust generation,these will be mitigated
through requirementsunder the current regulatary
frameworkto be as low as reasonably practicade. In the
ca=e of noise and dust generation from
operations/exploration, the impact is expectedto be
conparable with otherland use activitiessuch as farming.
The impactsand residual risks are not corsideredto differ
between scenarios, as the mitigating actions will manage the
impact or risk to be as low as reasonably practicable and to
anaccepable level, regardless of the footprint of the
petroleum activities. Mitigatingactionswill also reducethe
likelihood of the risk occurring.

Therefore, the scenarios are expectedto have a dightly
negative impact on the community6 Isealth, safety and
security and are assessedas having a low risk, basedon the
average ratings for each impact and risk.

Proposedmitigationmeasures to improvethe regulatary
frameworkwill also reducethe sewverity of the impacts and
the likelihood of the identifiedrisk occurring.
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SR2 Community

wellbeingand Benefit

social cohesion /impact
Minimum 5
scenario
Low
scenario

Medium
scenano

High
scenario

SR3 Land access

and use issues Benefit
/impact
Minimum P
scenario
Low i
scenario
Medium d
scenario
High »
scenario

Department of Jdbs, Precinctsand Regions

Risk

N/A

N/A

N/A

N/A

Risk

The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affect community wellbeingand social coheson within
the region.

Conmmunity attitudesto the proximity of developmentand
explorationare importantto consider, howeverthe impact
of this measure on each of the explorationand development
scenaliosis neutral basedon the results of surveys
corducted with residents of the Otway loca government
areas. The extentof contribution could vary between the
Otway Basin hypothetical exploration and development
scenalios as the nunber of locationswhere gas is developed
changes. As the nunber of locationsincrease wheregas is
developed, contributionsto community projects could
increase, howevetthis would be dependent on a number of
factars, includingthe locationsof operation,size of the
operationsand commecialreturn obtainedby producers.
Conmmunity engagement, although non prescript, is required
under legislation, providing benefits but thereis room for
improvemen. Further mitigationis suggestedthrough
stronger communty engagement required in legislation.On
the otherhard, accessand affordability of housingand
essential servicesand with the impact on loca roadsand
traffic are expectedto have neutral impactson the
community.

Therefore, basedon the high-level analysis and average
scoring, all scenariosare expectedto have a neutral impact
oveall.

No risks were identifiedfor this receptor.

The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affectland accessand use.

Landholdercorsultation (that informslandownerconsent
and conmpensationagreementsand lease agreements) is
dictatedby the natureand scale of the petroleumactivity.
Howe\er, the legislation is clear thatgas developersmust
enterinto aland agreementprior to commencing
explorationwhich is expectedto have a neutral impact for
landownes.

With respectto the adequacy of community corsultation, it
was found thatthe processwould be assumedto be
corsistentfor each of the projects, and therefore the impact
would increasein line with the explorationand development
levels acrossthe scenarios. The size of land impacted by gas
explorationand developmentactivitiesare expectedto
increase directly within an increase in productionas thereis
acorrelationwith the numberof wells and infrastructure
built under each scenario. However, the absolutesize of land
required for conveitional gas explorationand production is
relativdy smal, and with underground pipelines, there is no
evidenceto suggest that theeis significanty reduced land
available to otherusers.

It is anticipated that increasesin land value will be negligible
and devaluation of land being mitigated through
conmpensationto directly impacted land owne's, resulting in
anedigible residual impact.

Based on the ratingsin the analysis, the minimum scenario,
low scenario and medium scenario are expectedto have
neutral impacts. The hypothetica high scenario is expected
to have a dightly negativeimpact.

The risk of inadequaterehabilitationis expectedto be low
acrossall scenarios as the regulatary framework requires
operatarsto restoreland thatwas developedand that
landowneas will be appropriately conpensated for any land
thatcan no longerbe returned to its original state.
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SR4 The Aboriginal
commuity and Benefit

peqple /impact R

Minimum
scenario

Low
scenario

Medium
scenario
High
scenario

SR5 Schoals,
education and Benefit

vocatiord capecity /impact R

Minimum

scenario b

Low

scenario -

Medium
scenario

High
scenario

N/A

N/A

Department of Jdbs, Precinctsand Regions

Further mitigationmeasures of increasedland owner
engagement requirementsand stronger involvement of land
holdersin decision making particularly aroundrehabilitation
would furtheraddressrisks and impacts.

The qualitativeassesanent corsideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affectthe Aboriginalcommunity and its pegple within
the region. While there is potental for drilling and
developmentto encroachon land under Native Title, or
impact on Aboriginal pegple, existing mitigation measures
limit these potentialimpactsand risks.

Engagement activities undertaken by operatasand the
implementtion of Recondliaton Action Plans are likely to
result in dightly positiveoutcomes for the Aboriginal
community and its pegple within theregionas they increase
transparency of gas developmentwith the Aboriginal
community and provide practica actionsto drive
recondliation, both internaly and within the community.
Thecreation of ongoing enployment within the Otway
region also providesenployment and business opporturities
for Aboriginal community menbers and businesses. These
are expectedto increasein line with productionacrossthe
Otway gas exploration and developmentscenarios.

Overall, this resultsin all hypothetica scenarios having
dlightly positive impacts on the Aboriginal community and its
peaple based on the average ratingacrossall benefits and
impacts.

Thereis a low risk thatgas explorationand development
activities could impact land thatis under Native Title.
Potentialserious corsequences are mitigated through
several measures, including the Native Title Act 1993, and
the implementation of an IndigenousLand Use Agreement.
Further, the Petroleum Act requiresthata conpensation
agreementbe made where Native Title exists. Compensation
is payable for any loss or damayethathas or will be
sustainedin relationto the land as a direct, natural and
reasonéble corsequence of the approval of, or carrying out
of petroleumoperation on land.

The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affectschook, education and vocationalcapacity.

With respect to projectedincrease in apprenticeships and
population growth, the assessnentfound that increasesin
the extentof gas productionresultsin increases in
enmployment,wage and salary income,and median
househald income. This is corsistent with the perceived local
perceptionsof benefitsfrom onshoreconventiona gas
developmentin the Otway region. As productionincreases,
so too does the demandfor labourin the region. As such,
increase in benefitsis correlaied with an increase in gas
production.

Similarly, contributionsto school funding from industry are
expectedto result in increasng levels of benefits dependent
on several factas, includingthe number of locationswhere
gas is developed, and sze of gas developmentand
exploration.

Therefore, the minimum scenario is expectedto have a
slightly positiveimpact, the low, medium and high scenarios
are expectedto have a positive impact on schools,education
and vocationakapecity, based on the average ratingfor
eachimpact.

No further mitigationmeasures or risks were identifiedfor
this receptor.
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SR6 Protectionof
cultura heritage

Benefit

/impact Rl

Mlnlml_Jm N/A M
scenario
S N/A M
scenario
Rl N/A M
scenario
A N/A M
scenario

SR7 Existing farm

industries, food Benefit .

. . - Risk

and biosecurity /impact
MinimL_Jm 5 M
scenaro
Low : P M
scenario
Medium
scenario : M
High : " M
scenario

SR8 Labourand

working corditions 3enef|t Risk

/impact

Mlnlmgm N/A
scenario
Low : N/A
scenario
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The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affect non-Aboriginaland Aboriginal cultural heritage
sites.

Areas of non-Aboriginal and Aboriginal cultura heritage
within the region are unlikely to be impactedby the Otway
Basin hypothetical explorationand developmentscenarios.
This is because the risks to cultural and indigenousheritage
sitesare mitigated through the regulatary framework
(including the HeritageAct 1995 and the Aboriginal Heritage
Act 2006) once it is recognisedthat the land is of cultural,
religious/spiritual and/or Aboriginal significance through
cultura heritage surveying. However, if development
occurredon sitesof significance, this could result in
irreparable damageto the place of significance, resultingin
the hypotheical scenarios having a moderaterisk on the
protectionof cultural heritage receptor.

No benefits or impacts were identifiedfor this receptor.

The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affectexistingfarm industries, food and biosecurity. It
identifiedthe Otway scenarioscould slightly negatively
impact on coexisting with existing agriculture industries,
livestock near petroleum activities, grosssize of farming
landusedfor explorationand development,and the
mangement of potertial and actual incursion of pests and
diseases. The comsequences of these impactsincrease with
the level of production, as the nunmber of well sitesrequired
increases, thereby potentidly affecting more land used
currently for farming. Howewer, the land size required for
petroleumactivitiesis relatively small in comparisonto the
arearequiredfor farming, and the regulatory framework
mitigates the impactsthrough arrangements to conpensate
for temporary lossesof farming incomefor having
productionwells on their property. Industry practiceis often
to go abovethe minimum conpensationrequirementfor
providing a source of off farm income.

Overall, the minimum scenario, low and medium scenarios
were asesdas having no mateial impact, and the high
scenalio was asessdas having a slightly negativeimpact.

The potentialand actual incursion of pestsand diseases was
asses=das a key risk to farmingindustries. Theserisks are
manayedon a project by project basis, with each project
required to have an adequate Environment Management
Plan (EMP) in place, identifyingmeasures that conply with
allrelevant regulations and legislation.Proposedreformsto
the Petroleum Regulatory Framework would furthermitigate
this risk. Therefore, the risk has been assessed as moderate
for all scenarios, as projectswould not proceed unlesthe
impacts are assessdby the regulatorto be aslow as
reaonably practicable.

Improvementsn community and landholder engagement
requirement, particularly aroundrehabilitation would
benefit the opera t oabilify $o coexist with existing
agricultural industries. Stronger corsiderationof farming as
a land-use in government decision making when granting
acreage and permitswould also be of benefit.

The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
couldaffectlabourand working conditions. The assessment
found that Enterprise BargainingAgreementsare comnon
within the oil and gas industry. The existenceof, and
conditions within an Enterprise BargainingAgreementresult
in positiveoutaomesfor labourand working corditions.
These are independent of the level of gas exploration and



Medium development,so benefits are not expectedto vary between
N/A scenarios. Diversity policies are also commonin the
industry, resultingin positiveimpacts on worker

High N/A repres_entationfor all exploration and development
scenario scenarios.

scenario

The assesamentalso found thatthe extentof organisational
policies and proceduresis up to the discretionof the
enployer. Howeve, at a minimum, the enployer has a legal
responsibility to provide a safe and healthy workplace.
Increasesin gas productionhave little impact on the working
conditions of enployees, as organisationsare required to
have policies and procedures governingworking conditions
regardless of the size of a developmert. The framewaks
and policies would provide benefits to enployees
irrespective of the size of production. However, these are
expectedto be conparable to otheremployersin the region.

Therefore, the minimum scenario, low, mediumand high
scenalios are expectedto have a dightly positiveimpact on
the labourand working corditions overall.

No further mitigationmeasures or risks were identifiedfor
this receptor.

Environmental impact

The assessmentfound that the Otway Basin exploration and development saenarios are expected to
resut in a slight increasein absolutegreenhousegas emissonsas a proporton of Victoriad s1et
2017 greenhouseajas emissions.The scenariosalso have a low risk of negatively impactingon
ground and sufacewater qudity and quantityand native flora and fauna.

Table 9: Otway scenarios: Risk, benefit and impact assesament summary i Environmental receptors

Environmental receptors12

ENR1 Greenhouse The assssment identifiedthe Otway Basin exploration and
gas emissions Benefit Risk developmentscenarios would result in an increase in
/impact absoluteannudised GHG emissionsas a proportion of
- Victoriad shet 2017 GHG emissions ranging from
Minimum S N/A 0.1 per cent(~101,891t CO2e) underthe minimum
scenaro scenatio to 0.2 per cent(~249,067t CO2e) underthe high
Low scenaro. Therefore, all scenaliosare expectedto deliver a
scenario x N/A minor negativeimpact on absolute greenhouse gas
_ emissions.
Medium % N/A Whi . .
scenario ilethe Otway Basin exploration and development
scenalios are not expectedto significantly change or alter
High « N/A the St a tcempasitionof its greenhouse gas emissions, the
scenario assesanentfound thatgreenhowsegas emissionsfrom the

Otway Basin hypothdical scenariosare expectedto
represent an increased proportion of Victoriad set
greenhouwse gas emissions portfolio into the future as
Victoriaintroduces emission reduction initiativesin line with
the net-zero 2050.

Howe\er, the Otway Basin hypothetical exploration and
developmentscenarios are not expectedto significartly
alterthe trgjectary to achievingVi c t o 206(ngtszero
target, as the additiona supply is not expectedto change
market dynamic and impact corsumption of gas.

The findings from the assssnenthave indicatedthat all
Otway Basin hypothetical exploration and development
scenalios are expectedto have a minor negativeimpact on
greenhouse gas emissions.

12 Assessmentof greenhouse gas emisgonsis basedon the outputsof EY6 environmental modelling, the figuresof which are
estimates.
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ENR2 Groundwater
and surfacewater
quality and

arti .
quartity Minimum

scenario

Low
scenario

Medium
scenario

High
scenario

ENRS3 Affected
native flora and
fauna

Minimum
scenario

Low
scenaro
Medium
scenario
High
scenario

Benefit
/impact

Benefit
/impact

N/A

N/A

N/A

N/A
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Risk

Risk

As part of the VGP, the department has measureda baseline
of atmaspheric meaurementsin the Otway region so any
future changesin air quality resulting from future petroleum
explorationand developmentcould be identified
appropriately.

No risks were identifiedfor this receptor.

The qualitativeassesanent consideredthe extentto which
theOtway Basin hypothetica explorationand development
scenarios could affectgroundand surfacewaterwithin the
region. The only measure shown to have an impact on
groundand surfacewateris the volume of waterremoved
from the nearest aquiferresource. The grourdwaterimpact
modellingshowedthat impacts on groundwaterquantity and
quality would be nedigible due to the large geolagical
separation between conventional gas reservoirs and
aquifers.

Under the current regulatary framewok, the removalof
waterresourcesmustbe atan acceptable level to receive
developmentapproval.

All scenarios are expectedto have no mateial impact on
groundand surfacewater based on the average rating.

The risk of grourdwaterand surfacewatercontanination
was rated as low, as thatthe EnvironmentalManagement
Plan mustaddress the risk of potentialcontamination.

A further mitigationmeasure was identifiedfor this receptor
to improvethe regulatary requirementsaroundgrourdwater
monitoring and Reporting. This regulatory activity could be
supported by the Victorian Gas Program regional baseline
dataof groundwater chemistry, dissolvedmethaneand
hydrocabonoccurrence so thatany future changesin
grourdwater condition can be identified

The qualitativeassessnent consideredthe extentto which
the Otway Basin exploration and developmentscenarios
could affectnative flora and faunawithin the region. Key
risks have been identifiedthat could affectnative flora and
fauna.Greater nunbers of wells will have a greaterimpact
howeverthe impact of eachwell will vary depending on its
location. The small size of well leasesduring drilling
(typically 1 ha, with a much smallerfootprint for operating
wells), in addition to the use of existinginfrastructure (e .g.
aligning pipelinesalongsde existing pipelineeasements)
furtherreducesthe overall impact, particularly for the
minimum and low developmentscenaros. It is also
importantto noteonce thegas has been extracted from the
well, the areawill be rehabilitated, reducing the long-term
impact on flora to nil. Assuch impacts are only expectedto
occur in the shortto medium term.

As environmentalrisks are maregedon a project-by-project
basis, each project will needto have an approved
Environmenél Management Plan and will needto conply
with a nunber of local, stateand federal regulatonsand
legislation. Therefore, the risk has been assessed as low for
all scenarios, as projectswould not proceed unlessthe
impacts are determined by Earth Resources Regulationto be
as low as reanably practicabe and meetingthe
requirementsof otherenvironmentallegislation.

No benefits or impacts were identifiedfor this receptor.

As an additiona mitigation measure, the Victorian Gas
Progra m desource and land use planningmodel can be
usedto inform regulatay decision making (referto Figure
41 for the summary of areas identifiedas corstrainedin the
Otway Basin).

No benefits or impacts were identifiedfor this receptor.



Gippsand RBI assessment
Economic impact

The assessmentfound that all the Gippsland Basin exploration and devebpmentscenariosare
expected to resut in employmentgrowth in the Gippsland region, increagd economic value to the
Gippsland region (and Victoria), and increagd government revenue(e.g. royaltiesand company
taxation). Gippsland Basin exploration and devebpment scenariosare expecied to have no material
impacton Victorian gas sugply or gas prices regardlessof the timeframe or level of develgomernt.

Table 10: Gippsland scenarios: Risk, benefit and impact assessnent summary i Economic receptors

Economic receptors

ER1 Employment The assesamentfound all scenarios are projectedto result in
Benefit Risk enployment growth primarily in the Gippdandregion. This
/impact rangedfrom average annud additional 21 full-time
Low equivalertsunderthe low scenario (or total of 355 full-time
. d N/A equivalents- 145 directand 210 indirect over the lifetime of
scenano production)to an average annud additiona 68 full-time
Medium equivalentsunder the high scenario (or total of 890 full-time
scenario ( N/A equivalentsi 520 directand 370 indirectover the lifetime of
. production).
:nl:gnario 8 N/A The analysis suggests that there will be someredistribution

of labouras a result of the project, with enploymentbeing
drawn from the rest of Victoria in orderto satisfy demaru.
The ratingsfor each scenario have been assessed based on
their relativeoverall impact on employmentacrossVictoria
with high scenario expectedto have the largest impact on
employmentacrossthe state, however, still assesedas a
maiminal impact as a proportion of total employment.

No further mitigationmeasures or risks were identifiedfor

this receptor.
ER2 Gross state The assesamentfound all scenarios are projectedto result in
product Benefit Risk a positiveimpact to Vict o r igress fate product,ranging
/impact from an average annud additiona $18.26 million underthe
Low low scerjario (a total of $310.4 miIIiop over the Iifetimg_of
o d N/A production)to an average annud additional $76.39 million
underthe high scenario (a total of $993 million over the
Medium N lifetime of production).
scenario The ratings for each scenario have been assessed based on
High their relativeoverall impact on grossstate productfor
SEnEs N/A Victoria. As a share of total grossstate product,the low
scenario equatesto 0.00 per cent and the high scenario
0.01 per cent.

No further mitigationsor risks were identifiedfor this
receptor.
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ER3 Gross regiona
productand gross Benefit
regiona income /impact

Low 5
scenario

Medium
scenario

High
scenario

ER4 Domestic gas

supply Benefit
/impact
Low 3
scenaro
Medium 5
scenario
High P
scenario

Department of Jdbs, Precinctsand Regions

Risk

N/A

N/A

N/A

Ris

N/A

N/A

N/A

The assesamentfound all scenarios are projectedto result in
a positiveimpact to the Gippdandregi o rg@ssregional
product, ranging from an average annud additional
$14.76 million underthe low scenario (a total of

$250.9 million over the lifetimeof production)to an
average annud additional $63.37 million underthe high
scenatio (a total of $823.9 million over the lifetime of
production). Similar to the estimated GRPimpact, the GRI
figuresincrease from the low to high scenarios (additiona
annud average GRI of $16.01 million to $1,085.78 million
respectively) due to the underlying gas production and
investment inputs.

The ratingsfor each scerario have been assssed as having
a neutral or dlightly positive benefit based on theirrelative
overall impact on grossregiona productand GRI for the
Gippdandregion.

No further mitigationsor risks were identifiedfor this
receptor.

The qualitativeassessnent consideredthe extentto which
the GippdandBasin explorationand developmentscenarios
could affectgas supply.

Gas productionfrom offshore Victoria has typicaly been
morethansufficientto meetdirect use demard. In 2018,
gas proces®din Victoria was 348 PJand corsumption was
220 PJ, resulting in a 128 PJ surplus of gas. Howeer, due
to falling productionforecads from the offshoreGippsland
and Otway basins, annud supply adequecy is expectedto
tightenover the next five-yearsreducingthe surplusto 23
PJin 2023. Currentforecasts by AEMO suggest that
shortfallsare expectedfrom 2024 onwads.

Unless currently uncommittedgas supply projects proceed,
Victoria is expectedto becomea net-importer of gas (e.g.
more relianton gas sourcesfrom outsdethe state, in
particular from Queensland).

The assessment identifiedthat all three hypothetia
explorationand developmentscenarios are expectedto
begin producingin the 2023-24 financial year if discoveries
were madethatwere corsidered commecially viable and
the necessry regulatary approvalswere gainal. The level
of production urder the high and medium scenarios would
be higherthanin the low scenario.

The Gippdand hypothetia scenarios could add up to an
estimated12 PJof gas supply in 2024 and 13 PJin 2025
(~5.4 per centand ~5.8 per cent of forecast Victorian
corsumption in 2023 respectively). Howe\er, this amount of
gas produced is not expectedto have a mateial impact on
Victoriad gyas supply. This is because annud gas production
is a small proportion of total forecag Victoriansupply (eg. a
maximumof less than6 per cent of Victori a forecast
consumption, less than6 per centof Vi c t oproduetibs
supply and only active for a limited period (12 years of
production).

As such,the estimatedamountof gas thatcould be
produced under all scenarios would be insufficient to
mateially:

3 reducethe tighteninggas supply situationin Victoria,
with the potental to add

3 improveenergy security by increasng the diversity of
Victoriad gyas supply (which is largely sourced from
Longford gas facility via the offshoregas fields)

3 improvethe availaility of gas supply for gas-powered
generationon pesk systemdemanddays (as without
additiona gas supply capecity, restrictions and
curtailment of gas-poweredgeneration may be
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ER5 Gas prices

Benefit .
/impact BEK
Low
scenario : R
Mediurp a N/A
scenario
High d
scenario R
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necessry in 2023 (and beyond) on a 1-in-20 year peak
systemdemandiay)

3 improvethe amaunt of gas available for usessuch as a
transition fud.

Howe\er, the assesamentfound thatthe amountof gas
could:

3 increasegas available and the termsof negotiation for
industrial users (who are expectedto see the greatest
benefit as they would likely have opportunitiesto
purchase gas directly from producers ratherthan
through retail contractswhich ofteninclude higher
transportation costsand a retailermargin).

Overall, the assessmentfound thatthe level of benefit
obtainedis limited by the scaleand timing of development,
which over the lifetimeof productionis relativedy small as a
proportion of Victo r i @té&lgas supply and consumption
(and energy supply and corsumption).

The introduction of domestic prioritisation mechanism(e g.
right of first offer) was identifiedas a furthermitigation.
Such a mechanism could require gas produced from
GippdandBasin scenariosto be offeredto Victorian gas
usersfirst.

This type of mechanism would be expectedto improvethe
termsof negotiationfor loca gas users.

No furtherrisks were identifiedfor this receptor.

The qualitativeassesanent consideredthe extentto which
the hypothdical GippdandBasin explorationand
developmentscenalios could improvegas and electricity
price outcomesdor Victorians.

Inthe case of gas prices, the assessmentfound thatthe
level of gas developmentunderthe scenariosis unlikely to
mateially change the level or diversity of suppliersin
Victoria to the extentthatit increases conpetitionfor gas
users. As a result, it was unlikely to reducethe price of gas
for Victoriansand priceswill coninueto be setlargely by
the liquefiednatural gas netback price.

While the developmentscenarios are unlikely to influence
overall prices, the assessnentfound they may help reduce
costsfor some Victorianindustria users, particularly those
locatedclosed to the development. Victorianindustrial
users may be able to purchase gas directly from producers
reducingtransportation costs thatwould be incurred from
buying gas from the east-coast gas market.

A similar conclusion was reached with respect to wholesale
electricity prices. The assesamentfound thatthe
hypotheical gas developmentscenarios were unlikely to
reducewholesalegas pricesbecause the level of gas
developmentis not expectedto change gas supply or prices,
which are primary input cost for gas poweredgeneration
and impactsthe price atwhich gas poweredgeneration bids
in the market.

Therefore, based on the analysis, all three GippdandBasin
hypotheical exploration and developmentscenarios are
expectedto have no mateial impact on the gas price
regardless of the timeframeor level of development

No further mitigationmeasures or risks were identifiedfor
this receptor.
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ER6 Government The qualitativeassessnent consideredthe extentto which
revenue Benefit Risk the GippdandBasin explorationand developmentscenarios
/impact could affectgovernment revenue.
Low The petroleumregulatory frameworkrequiresgas producers
SEETETE N/A to pay royaltiesto government for the use of stateowned
resources.
Mediun_1 N/A The Gippdandscenarios would increase royaltiesobtained
scenario

from onshoreconveitionalgas productionby the Victorian
High N/A Govenment. The level of benefit from royaltiesis directly
scenario linked to the level and timing of production. For exanple,
the low scenario is expectedto provide~$6.1 million in
annud average royaltiesover the lifetimeof production
which is only six years (2024 to 2029). By contrag, the high
developmentscenario is expectedto provide the greatest
level of benefit with annud average royaltiesare expected
to reach ~$11.9 million per year over the lifetime of
productionwhich is spread over 10 years (from 2024 to
2033).
The assesgnentalso identifiedthe explorationand
developmentscenalios are expectedto provide a dightly
positivebenefit on government revenuethrough company
taxaton from Victorianonshore gas producers. It was
acknowledgedthat the applicahility of varioustax forms,and
the amountof conpany taxation payable is dependent on
many factorsand thereforedifficult to quartify.

Based on this analysis, the impact of each scenario on
government revenueis linked to theto the level and timing
of productioni as both these factas mateially influence
revenuefrom royaltiesand conpany taxaion, however
overall benefits are expectedto still be only slightly postive
due to low productionlevels in all developmentscenarios.

No further mitigationmeasures or risks were identifiedfor
this receptor.

Sodal impact

The assessmentfound that the Gippsand Basin exploration and development scenariosareexpected
to deliver bendits (e.g. increagsin enployment,wage and salary income), impacts(e.g. noise, dust
geneation) and risks (e.g. cultural heritage) acrcss the sute of sodal receptors. Identified risks are
largely expecied to be mitigated through the existing regulatory framework (e.g. risks to cultura
heritage managedthrough variousmeasures as requiredunder the Aboriginal Heritage Act 2006

and the Heritage Act 1995).

Department of Jdbs, Precinctsand Regions
Victorian Gas Program: Risks, benefitsand impacts assessment EY’ 28



Social receptors

SR1 Community The qualitativeassessnent consideredthe extentto which

hedlth, safety and Benefit Risk the GippdandBasin explorationand developmentscenarios

security /impact could affecthealth and safetywithin the region. While there
are potentialnegativeimpactsand risks within the region

§ L dueto fire and sgll risks, visible flaring, noise and
vibrations, and dust generation,these will be mitigated

Medium through requirementsunder the current regulatary

scenario frameworkto be as low as reasonably practicabe. In the
cae of noise and dust generation from

3 L operations/exploration, the impactis expectedto be
comparable with otherland use activitiessuch as farming.
The impactsand residual risks are not corsideredto differ
between scenarios, as the mitigating actions will manage the
impact or risk to be as low as reasonéably practicable and to
anacceptable level, regardless of the size of exploration or
development.Mitigatingactionswill also reducethe
likelihoodof the risk occurring.

Low
scenario

Hiah
scenario

Therefore, the scenariosare expectedto have a neutral
impact on the communityd kedth and safetyand are
assessedas having a low risk, basedon the average ratings
for eachimpact.

Proposedmitigationmeasures to improvethe regulatary
frameworkwill also reducethe sewveiity of the impacts and
the likelihood of the identifiedrisks occurring.

SR2 Community The qualitativeassessnent consideredthe extentto which
wellbeingand Benefit Risk the Gippdandexploration and developmentscenarios could
social cohesion /impact affect community wellbeingand social coheson within the

Low 5 N/A region. -
scenario Conmmunity attitudesto the proximity of developmentand

explorationare importantto consider, howeverthe impact
Medium 0 N/A of this measure on each of the explorationand development
scenario scenarios is neutral basedon the results of surveys

. corducted with residents of Gippdandloca government

I . ‘ e areas. The extentof contributionis unlikely to vary between
SLCO the GippdandBasin hypothetia exploration and
developmentscenarios as the locationswhere gas is
developedis corsistent. Community engagement, although
non-prescript, is required under legislation, providing
benefits but thereis room for improvemen. Further
mitigation is suggested through stronger community
engagement requirementsin the legislation.On the other
hard, access and affordability of housing and essential
services and the impact on local roadsare expectedto have
negativeand neutral impacts respectively.

Therefore, basedon the high-level analysis and average
scoring, all scenarios are expectedto have a neutral impact
oveall.

No risks were identifiedfor this receptor.
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SR3 Land access
and use issues Benefit
/impact

Low
scenario

Medium
scenario

0

Hiah
scenano

SR4 The Aboriginal
community and Benefit
peple /impact

Low
scenario

Medium
scenario

High
scenario

Department of Jdbs, Precinctsand Regions

Risk

Risk

The qualitativeassessnent consideredthe extentto which
the GippdandBasin explorationand development scenarios
could affectland accessand use. Landholdercorsultation
(thatinformslandownerconsent and conpensation
agreementsand lease agreements) is dictatedby the nature
and scale of the petroleum activity. However, the legislation
is clear thatgas developersmustenter into a land
agreementprior to commencing exploration which is
expectedto have a neutral impact for landowne's.

With respect to the adequacy of community corsultation, it
was found thatthe processwould be assumedto be
corsistentfor each of the projects, and therefore the impact
would increasein line with the explorationand development
levels acrossthe scenarios. The size of land impactedby gas
explorationand developmentactivitiesare expectedto
increase directly within an increase in productionas thereis
acorrelationwith the numberof wells and infrastructure
built under each scenario. However, the absolutesize of land
required for conventional gas explorationand production is
relativdy smal, and with underground pipelines, there is no
evidenceto suggest that theeis significanty reduced land
available to otherusers.

It is anticipated that increasesin land value will be negligible
and devaluation of land being mitigated to directly impacted
land ownes, resulting in a nedigible residual impact.

Based on the ratingsin the analysis the low, medium and
high scenarios are expectedto have neutral impacts.

The risk of inadequaterehabilitationis expectedto be low
acrossall scenarios as the regulatary framework requires
operatarsto restoreland thatwas developedand thatland
owneas will be appropriately compensated for any land that
can no longerbe retuned to its original state.

Further mitigationmeasures of increasedland owner
engagement requirementsand stronger involvement of
landholdersin decision making particularly around
rehabilitaionwould furtheraddressrisks and impacts.

The qualitativeassessnent consideredthe extentto which
the Gippdandexploration and developmentscenarios could
affectthe Aboriginalcommunity and its pegple within the
region. While thereis potentialfor drilling and development
to encroachon land underNative Title, or impact on
Aboriginal pegple, existing mitigationmeasures are strong,
limiting these potentialimpactsand risks.

Engagement activitiesundertaken by operatasand the
implementgtion of Recondliation Action Plans are likely to
result in dightly positiveoutcomes for the Aboriginal
commuity and its pegple within theregionas they increase
transparency of gas developmentwith the Aboriginal
community and provide practical actionsto drive
recondliation, both internaly and within the community.
Thecreation of ongoing enployment within the Gippsland
region also providesenployment and business opportunities
for Aboriginal community menbers and businesses. These
are expectedto increasein line with productionacrossthe
Gippdandgas explorationand developmentscenarios.

Overall, this resultsin all hypothetical scenarios having
dlightly positive impacts on the Aboriginal community and its
peaple basedon the average ratingacrossall benefits and
impacts.

Thereis a low risk thatgas explorationand development
activities could impact land thatis under Native Title.
Potentialserious corsequences are mitigated through
several measures, including the Native Title Act 1993, and
the implementation of an IndigenousLand Use Agreement.
Further, the Petroleum Act requiresthata compensation
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SR5 Schoadls,
education and
vocatioral capecity

Low
scenario

Medium
scenario
High
scenario

SR6 Protectionof
cultura heritage

Low
scenario

Medium
scenario
High
scenario

Benefit
/impact

Benefit
/impact

N/A

N/A

N/A
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Risk

N/A

N/A

N/A

Risk

agreementbe made where Native Title exists. Compensation
is payable for any loss or damagethathas or will be
sustainedin relationto the land as a direct, natural and
reasonéble corsequence of the approval of, or carrying out
of petroleumoperation on land.

The qualitativeassesament consideredthe extentto which
the GippdandBasin explorationand developmentscenarios
could affectschook, education and vocationalcapacity.

With respect to projectedincrease in apprenticeships, and
population growth, the assessnentfound thatincreasesin
the extentof gas productionresults in increases in
enployment,wage and salary income,and median
househaold income. This is corsistent with the perceived local
perceptionsof benefits from onshoreconventiona gas
developmentin the Gippdandregion. As production
increases, so too does the demandor labourin the region.
Assuch, increase in benefitsis correlated with an increase in
gas production.

Similarly, contributionsto school funding from industry are
expectedto result in increasng levels of benefits dependent
on several factars, includingthe number of locationswhere
gas is developed, and size of gas developmentand
exploration. The low, mediumand high scenarios are
expectedto have slightly positive benefits.

Therefore, the low, medium and high scenarios are expected
to have a dightly positive benefit to the schools,education
and vocationakapecity, based on the average ratingfor
each impact.

No further mitigationmeasures or risks were identifiedfor
this receptor.

The qualitativeassessnent consideredthe extentto which
the Gippdandhypothetia explorationand development
scenarios codd affect nonrAboriginaland Aboriginal cultural
heritage sites.

Areas of nonrAboriginal and Aboriginal cultura heritage
within the region are unlikely to be impactedby the
Gippdand hypothetia exploration and development
scenarios. This is becausetherisks to cultura and
indigenousheritage sites are mitigated through the
regulatory framework (includingthe Heritage Act 1995 and
the Abariginal Heritage Act 2006) once it is recognisedthat
the land is of cultural, religiousand/or Indigenous
significance through cultural heritage surveying. Howe\er, if
developmentoccurredon sitesof cultura heritage, it could
result in irreparable damageto the place of significance.
Therefore,the scenarios are expectedto have a moderate
risk on the protectionof cultural heritage receptor.

No benefits or impacts were identifiedfor this receptor.



SR7 Existing farm
industries, food
and biosecurity

Low
scenario
Medium
scenario
Hiah
scenaro

Benefit
/impact
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Risk

The qualitativeassessnent consideredthe extentto which
the Gippdandexploration and developmentscenarios could
affectexistingfarm industries, food and biosecurity. It
identifiedthe Gippdandscenarios could dightly negatively
impact on coexisting with existing agriculture industries,
livestock near petroleum activities, and the grosssize of
farming land usedfor explorationand development.The
corsequences of these impactsincrease with the level of
production,as the nurmber of well sitesrequired increases,
thereby potentidly affecting more land used currently for
farming. However, the land size required for petroleum
activities is relatively small in comparisonto the area
required for farming, and the regulatory framewak
mitigates the impacts through compensation arrangements
to compensatefor tenporary lossesof farming incomefor
having productionwells on their property. Furtherproposed
regulatory reformswould require enhaned comnunity
corsultaton and corsiderationwhich would benefit the
opera t oalilify $o caexistwith existing agricultural
industries. Industry practiceis oftento go abovethe
minimum compensation requirement, providinga source of
off-farm income.

Overall, the low, medium and high scenarios were assessed
as having no mateial impact.

The potentid and actual incursionof pestsand diseases was
assessedas a key risk to farming industries. Theserisks are
manayedon a project by project basis, with each project
required to have an adequate Environmenta Management
Plan in place, identifying measures that conply with all
relevant regulationsand legislation. Proposedreformsto
the Petroleumregulatay Frameworkwould furthermitigate
the risk. Therefore,the risk has been assess=d as moderate
for all scenarios, as projects would not proceed unlesthe
impacts are assessdby regulatasto be aslow as
reaonably practicable.

Improvementsn community and landholder engagement
requirement, particularly aroundrehabilitation, would
benefit the opera t oalilify $0 coexist with existing
agricultural activities. Stronger corsideration of farming as
a land-use in government decision making when granting
acreage and permits would also be of benefit.



SR8 Labour and The qualitativeassessnent consideredthe extentto which
working corditions Benefit Risk the GippdandBasin explorationand developmentscenarios
/impact could affectlabourand working conditions. The assessment
Low fo_uqd that I_Enterprise_BargainingAgregnent&re comnon
ceTETE N/A within the ail and gas industry. The existenceof, and
conditions within an Enterprise BargainingAgreements
Medium result in positiveoutaomesfor labourand working
scenario N/A corditions. These are independent of the level of gas
. explorationand developmert, so benefitsare not expected
glzgzario N/A to vary between scenarios. Diversty policies are also

comnon in the industry, resulting in positiveimpactson
workerrepresentation for all explorationand development
scenarios.

The assesamentalso found thatthe extentof organisational
policies and proceduresis up to the discretionof the
enployer. Howeve, at a minimum, the enployer has a legal
responsibility to provide a safe and healthy workplace.
Increasesin gas productionhave little impact on the working
conditions of enployees, as organisationsare required to
have policies and procedures governingworking conditions
regardless of the size of developmert. However, these are
expectedto be comparable to otherenployersin the region.
Therefore, the low, medium and high scenarios are expected
to have a dightly positive impact on the labourand working
corditions overall.

No further mitigationmeasures or risks were identifiedfor
this receptor.

Environmental impact

The assessmentfound that all scenariosin the Gippsland Basin exploration and develgpment
scenariosare expected to resut in a slight increasein absolutegreenhousegas emissionsas a
proporion of Victoriad siet 2017 greenlousegas emissions, howeverthis is not expected to
materially impact the receptor. The scenariosalso have a low risk of negatively impacting on ground
and sufacewater qudity and quantity and natve flora and fauna.

Table 11: Gippdand scenarios. Risk, benefit and impact assessnent summary i Environmental receptors

Environmental receptors

ENR1 Greenhouse The asssanent identifiedthe GippdandBasin exploration
gas emissions Benefit Risk and developmentscenarios would result in an increase in
/impact IS absoluteannudisedgreenhouse gas emissionsas a
L proportion of Victo r i @eb2017 greenhowsegas emissions
sgemrl1ario a N/A between 0.02 per cent (20,245t CO2e) underthe low
scenatio and 0.07 per cent (80,120t CO2¢€) underthe high
Medium scenario.
. 8 N/A i : . .
scenario While the GippdandBasin exploration and development
. scenaros are not expectedto significantly change or alter
Hiah i N/A o - s .
SEETECE thest a tcamdostionof its greenhouwse gas emissions, the

assesamentfound thatgreenhowsegas emissionsfrom the
GippdandBasin scenarios are expectedto represent an
increased proportionof Vi c t onetigeednbolsegas
emissions portfolio into the futureas Victoria introduces
emission reduction initiativesin line with the net-zero 2050.

Howe\er, the GippdandBasin explorationand development
scenalios are not expectedto significantly alterthe
tragjectory to achieving Victo r i 2080snet-zero target, as
the additional supply is not expectedto change market
dynamic and impact corsumption of gas.

The findings from the assessnenthave indicatedthat none
of the GippdandBasin hypothetical explorationand
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ENR2 Groundwater
and surfacewater
quality and

arti
quartity Low

scenario

Medium
scenario
High
scenario

Benefit
/impact

8

Department of Jdbs, Precinctsand Regions
Victorian Gas Program: Risks, benefitsand impacts assessment EY’ 34

Risk

developmentscenalios are expectedto have a mateial
impact on greenhouse gas emissions(as they only represent
0.02-0.07 per cent of Victori a et 2017 greenhowsegas
emissions).

As part of the Victorian Gas Program, the department has
measureda baseline of atmaspheric measurements in the
Gippdandregion so any future changesin air quality
resulting from future petroleumexplorationand
developmentcould be identified appropriately.

No furtherrisks were identifiedfor this receptor.

The qualitativeassesanent consideredthe extentto which
the GippdandBasin hypothetia exploration and
developmentscenarios could affect groundand surface
waterwithin theregion. The measuresshown to have an
impact on groundand surfacewaterare the volumeof water
removedfrom the nearest aquiferresource and the
grourdwaterlevel draw down. The grourdwaterimpact
modellingshowedthat impacts on groundwaterquantity and
quality would be nedigible due to the large geolagical
separation between conventional gas reservoirs and
aguifers.

Under the current regulatory framewak the removal of
waterresourcesmustbe atan acceptable level to receive
developmentapproval.

All scenarios are expectedto have no mateial impact on
groundand surfacewaterbased on the average rating.

The risk of grourdwaterand surfacewater contanination
wasrated as low, given thata project specific Environmental
Management Plan mustaddress the risk of potential
contamination.

A further mitigationwas identified for this receptorto
improvethe regulatary requirements aroundgroundwater
monitoring and Reporting. This regulatory activity could be
supported by the Victorian Gas Program regional baseline
dataof groundwaterchemistry, environmernal isotopes,
dissolvedmethaneand hydrocabonoccurrence so thatany
future changesin groundwater condition can be identified



ENRS3 Affected The qualitativeassessnent consideredthe extentto which
native flora and Benefit Risk the GippdandBasin explorationand developmentscenarios
fauna /impact could affectnative flora and faunawithin the region. Key
risks have been identifiedthat could affectnative flora and
Low N/A L fauna.Given the low nunmber of wells in all scenariosthe
scenaro impact is expectedto minimal for all scenarios. The smal
Medium size of well leasesduring drilling (typically 1 ha, with a much
scenario N/A L smallerfootprint for operatingwells), in addition to the use

of existinginfrastructure (eg. aligning pipelinesalorgside

N/A L existing pipelineeassments) and the addition of a single
modularplant in the high developmentscenario further
reduces the overall impact. It is also importantto noteonce
developed, the wells will only be there for a certain
timeframe,and once the gas has been extracted from the
well and the areawill be rehabilitated, reducingthe long-
term impact on flora to nil. Assuch impactsare only
expectedto occur in the shortto medium term.

As environmentalkisks are maragedon a project-by-project
basis, each project will needto have an approved
Environmenél Management Plan and will needto comply
with all relevant regulationsand legislation. Therefore, the
risk has been assessed as low for all scenarios, as projects
would not proceed unlesthe impacts are aslow as
reaonably practicabe and meetthe requirementsof
environmertal legislation.

As an additiona mitigation measure, the Victorian Gas
Progra m @esource and land use planningmodel can be
usedto inform regulatory decision making (referto Figure
63 for the summary of areas identifiedas corstrainedin the
Gippdand Basin.

No benefits or impacts were identifiedfor this receptor.

Hiah
scenaro
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1. Introduction

1.1  Scopeand purpose

Ernst & Young (EY) was engaged by the Depatmentof Jdbs, Precinctsand Regions (the
depatmen) to provide an assessmentand Report on the risks, bendits and impactsof potential
new onshoreconventionalgas exploration and devdopment scenariosin Victoria. This Reportdoes
not consider any unconventionalgas or fracking as they are bamedin Victoria. The analysis
considersthe likely resouceimpactsof the scenarios ard, while cognisant of the Victorian
Governme n tcdimmitmentto achievinghet-zero emissions,is not constrainedby this requirement.
The scopeof this engagementdoes not include areview of the StateGovernme n terdegy policy.

The scopecoversthe following petroleum activities:
3  Exploration i includesseismic surveys, geotechnical surveysand exploratiorv/appraisal drilling

3 Devdopment i includeswellheadinstallation, pipeline constructionand gas plant
expansion/construction

3 Operationsi includesproductionfrom the well via a pipeline and gas plant, and trucking of
condensateto refineries (which may also be required)

3 Rehabilitation (or transitional rehabilitation) i includesreturning same of the land to its
formeruse (e.g. reducing a drilling leaseto an opeting well lease)

3  Complete rehabilitation i includesremoving infrastructureand returning the land to its former
use.

This Reportrepresents the culmination of the Victorian Gas Programé 6V GPs) reviews and studies,
undertaken over the last threeyears, which have been supplemented by EY econamic and
greentousegas (GHG) analysis based on these studiesand publicly available information. Figure 2
outlinesthese inputsand providesan overview of the assessmentapproach.

Figure 2: Inputs to the Report

Victoriaés Lead Scientist advises

Risks, benefits and impacts assessment Minister for Resources on the
> report ——» outcome of risks, benefts and impacts
assessment
Regulatory review for onshore gas development RECEPTORS
Beach Energy pilot study Economic receptors ASSESSMENT
e.g. employment, state royalties, gas Risks
l, upply and price, increase in gross -O—— The possibility that receptors are
state product. ——0- exposed to danger, harm or loss
- Social receptars S
000 e.g. community engagement and Positive effects of gas development on
Literature review (including GISERA & CSIRO f; ; ?pamcnpauon, road accessibility and receptors
studies and gas market analyses) — IT"" conditions
: Impacts
Environmental receptors _
_ » Negative effects of gas development
EY economic and environmental analysis D\F e.g. ground water quality, fugitive on receptors
methane emissions, carbon emissions

Source: EY, adaptedfrom information supplied by the depatment
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1.2  The Victorian Gas Program

The VGPis a comprehensve sdence-led program established in 2017 to assess the potentia for
furtherdiscoveriesof ondhore conventionalgas in Victoria and to assessthe risks, bendits and
impactsof the indusry.1®

The VGP6 geoscientific, technical and ernvironmental studies are providing an evidence-based
estimateof prospective gas resourcesta regionallevel. The studies are also looking closely atthe
risks, bendits and impactsassociated with onshoreconvenionalgas exploration and development.
The studies focus on Victoria's two mostprospectve regionsfor gas: the Otway Basin and the
Gippsland Basin. This work is informinggovernment decisonsduring the onshae conventional gas
moratorium, which is in place until 30 June2020.14

1.2.1 Onshore conventional gas studies

The onshoreconventionalgas studies are being overseenby Victoriad 4 ead Sdentist in consutation
with the Stakehadler Advisory Panel for OnshoreConventionalGas (Stakehdder Advisory Panel),
which includesrepresentatives from key sectorssuch as farming, indugry, local government,
environmentand the community. The panel was established in 2017 to provide the Minister for
Resourceswith advice on therisks, bendits and impacts pertaining to onshoreconventionalgas if
theindudgry was allowed to resume with particular focus on social, environmental and economic
factors.

The respmsibilities and obligationsof the Stakehodler Advisory Panel are governedby their Terms
of Reference which include providing advice to the Minister of Resourceson therisks, bendits and
impactsof onshoreconventionalgas resaurces including:

3 geocscience investigationsto identify the prospectivity for new gas discoveries

3 environment bendmarkingto identify and monitor potential impactson the environment

3  socio-ecoromic analysis to identify key bendits and impactsata regional and State level.

The VGPhas assessed five componentsfor the onshoreconventionalgas studies including:

3 geocscientific studies

3  environmenta studies

3 community engagement

3 resourceand land use planning

3 risks, benditsand impactsassessment.

Each of these componentsare sunmarised in Table 12.

Table 12: Victorian GasProgram i comporent projects

Geo<cientific The purposeof the gecsciertific 3 7,172 new analyses All projects within the

studies studieswas to assessthe from rock sanples Geosciance studies enabled
prospectivity of the Victorian (Otway Basin) mapping of seal, reservoir
Otway and Gippdandbasins and to 3 New 3D geolagical and sourcerock units
estimateVict o r uraiscevered frameworkmodels for (presence, absence and

quality) to assess

B'DJPR (2018). VGP ProgressReport No. 1. p.6.
4 DJPR (2019). VGP ProgressReport No. 3. p.3.
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Stream

Environmen#l
studies

Community
engagement

convenitiond gas resource
potential.

The evidencefor the assessments
was gatheedand built by
undertaking rock characterisation
and 3D geolagical framework model
projects.

3 Rock characterisation studies
achievedan enharced
understarding of rock
propertiesthrough the analysis
of rock sanples(drill cores)
from seal, reservoir and source
rocks

3 3D geolagical framework
modelsusedprevioudy
collectedgeolagical data
(seismic and well data)to map
rock layersand structuresto
map the location of sedl,
reservoir and sourcerock units.

The environmentalstudies
improvedthe understarding of the
current environmend corditions
and potentialimpacts shoud
onshoreconveitionalgas
developmentoccur. Regional
baseline studiesincluded
grourdwatersanplingand air
quality measuremaents. In addition,
regional grourdwaterand loca
scale assessnent modelswere
developedto assess hypothetica
groundwaterimpacts associated
with gas developmert.

The stakehotlerand community
engagement program supported all
the scientific componentsof the
VGP. The broad djectivesof the
stakehotlerand commnunity
engagemant programwere to:

3 inform and educate
stakehotlers, loca conmunities
and the public aboutthe VGP
and its scientific findings

3 build the capecity of
stakehotlersand comnunities
to offer input and have a
community voice to inform
decisionsthrough the VGP
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the onshoreOtway and
Gippdandbasins

Petroleumsystems
modelling for the
Otway and Gippsland
basins.

Gippdandand Otway
Basins i over 100
groundwatersanples
were collected

Two regiona air quality
surveys (methaneand
carbon dioxide) were
conpletedin April and
Novenber 2018

Regional and point
scale grourdwater
modelswere developed
for eachregionto
assess usedfor
hypothetical
groundwaterimpacts
assessment

VGPEnvironmen#
Risk Assessment
Report i onshore
gegphysical exploration
2018
VGPEnvironmend
Risk Assessment
Report- onshore
conventional gas
drilling and operations
2017.

Over 710 engagements
as of 2019

Over 625 eventsheld

CSIRO Reportson
commuity wellbeing
and loca attitudeson
onshoreconveitional
gas development in
both the Otway and
Gippdandbasins.

prospectivity and estimate
undiscovered resource
potential.

3 Grourdwatersanmpling
provided one of the
most comprehensive
asesgnents of
groundwaterconditions
and improves
understarnding of the
groundwaterprocesses

3 Air quality surveys
definedthe methane
and carbon dioxide
variability acrossthe
two regions

3 Groundwatermodels
identifiedthe potentd
impactthat gas
developmentscenarios
could have on
groundwaterin the
basins.

Engagemaents included
briefings meetirgs,
forums,emsil and
telephonecals to explain
the work of the program
and sharethe sciencethat
underpinned these
activities.
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Stream

3 build trust and nurture
relationships.

Resourceand land
use planning

Resourceand land use planning 3
activities undertakenby the VGP
were designed to help ensure that
future onshoreconventiona gas
explorationtakesplace whereit is

(&N]

Developmentof a
resource and land-use
invertory

Developmentof a
resource and land use

The resource and land
use planningmodel
providesa visualisation
of areas of significarce,
senstivi ty to identify
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The findings from all VGP projectswere key inputsinto this assessment,ncluding the development
of the assessmentframework (including the economic, socel and ervironmental receptors),
scenariosand the summary assessment.

1.3  Limitations of the Report

The assessmentsprovidedin this Reporthave been developed based on information sourceswhich
introduceinherentlimitationsas follows:

3  Thisreportrelies on information and data provided by the department as part of the VGP, as
well as publicly available informaton. EY does not imply, and it shodd not be constuedthat we
have verified any of the informaton providedto us, or that our enquiries could have identified
any matter that a more extensive examination might disclose.

3 Informationfrom arange of sourceshelievedafter due emquiry to be reliable and accuratehas
been consderedand relied upon in preparing the Report. Nothing was broughtto our attention
by anyonethat suggests that any informaton supplied to us, or obtainedfrom public saurces,
was false or that any materia informatonhas been withheldfrom us. The assessment
documented in the Reportdoes not constitute an audit or review in accodance with Australian
Auditing Standards.

3 Arisks, bendits and impacts (RBI) assessmenthas been conducted on the hypothetcal
devebpment scenariosin the Otway Basin and Gippsland Basin as mutudly exclusve overal
hypothetical develbpmentscenarios. This is in contrastto a comparative analysis which would
assessthe risks, bendits and impads of hypothetcal devebpment in the Otway Basin against
the risks, bendits and impactsof hypotheical development in the Gippdand Basin. This report
has also consideredlikelihood and consejuencethat the receptor may be exposedto harm

15 DJPR (2019). VGP ProgressReport No. 3. p.33.
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becauseof a hypotheical gas devebpment seenario assuming industry complieswith the
current legislativeframework.

3  This Reporthas also relied on comprehensivestakelolder engagement work undertakenby the
Commonwealth Scientific and Indudrial Research Organisaiton (CSIRO) on behdf of the VGPin
parallel with this evaludaionrather than separately undertaking primarystakeholder
consutation. However, consultation, feedback and advice has been sought from members of
the StakehotlerAdvisory Panel.

1.4  Structure of the Report

The Reportis structuredas follows:

3  Chapter 2 providesessentia backgroundon the Victoriangas marketand its legislative and
regulatory framework.

3  Chapter 3 describesthe approach and framework for this assessmentwhich includes
discussion of the ecoromic, socal and environmentl receptors and measures.

3  Chapter 4 describesthe hypotheical onshore conventionalgas exploration and devebpment
scenariosin the Otway Basin and providesan assessmentthat summarisesthe risks, bendits
and impactsto each ecoromic, socal and environmentalreceptor from these scenatios.

3  Chapter 5 describesthe hypotheical onshore conventionalgas exploration and devebpment
scenariosin the Gippsland Basin and providesan assessment that summarisesthe risks,
bendits and impactsto each ecoromic, socel and environment receptor from these
scenaltios.

3 Appendix A providesan indudry profile.

3 Appendix B providesan overview of the econanic modelling cdculation methodology and
assumptions.

3 Appendix Cprovidesan overview of the GHG emissions modelling cadculaion methodologies,
emissionsfactorsand assumptions.

3 Appendix D providesa summary of otherregulatory contrds authorty holders must comply
with.
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2. Background

Assessmentsn this Reporthave been made based on an understanding of the conventional gas
industry, and the legislative and regulatory frameworkswithin which the industry operates.

The indugr y Hissory within Victoria has led to the current productionand consumption paterns
which also provideimportant context to the analysis. This section providesa sunmary of
background informaton relevantto the RBI assessment,including:

3 fundamentls of onshoreconvenionalgas development
3 history of gas exploration, devebpment, production and use in Victoria
3 gas productionand use in Victoria

3 the legislative framework for gas exploration, devdopment, productionand use in Victoria.

2.1 Fundamentals of onshore conventional gas development

Formations where conventional gas may be found

Natural gas is found in reservoir rock units that are porousand permeable. The pore spacesn a
reservoir allow the rock to contain liquids or gases. If the unit is also permeable, liquids and gases
are able to flow through the rock. For gas to accumulate in the reservoir, the unit must be cgpped
by imperviousrock, known as a sead or caprockthat preventsthe gas from migrating upward or
laterally. The natua gas migratesinto reservoir rock units from organtc-richsourcerocks.
Hydrocarbonsare gengatedfrom sourcerocks when they are buriedand subjected to high
temperaturesand pressures. The gas migrates and accunulates in gedogical structuresknown as

traps.

Sesmic surveysand drilling are used to identify and test rock layersin the subsufacethat may be
prospecive for hydrocarbons. Suitable reservoir and seal units needto be present within a
gedogical structure to trap hydrocarbons. Previoushydrocarbon discoveriesor shows @ a
geogmphic location indicate that sourceocks have geneated oil or gas and it has migrated into
overlying rock units.

All of the following must be present for hydrocarbons (gas) to accumulate:

3 reservoir® arock unit, such as a sandstone,with suficient porodty and permeability to store
and transnit fluids

3 trap: agedogica structure in which hydrocarbonscan accumulate if reservoir and seal rocks
are present

3 seal: arelatively impermeable rock (commonly shale) that forms a barrier or cap above and
aroundreservoir rock suwch that fluids camot migrate beyond the reservoir

3 source:ithelayer of rock where organicmatter has beencompressedover gedogical time to
producehydrocarbonswhich migrateinto reservoir units.

Figure 3 providesa visual schematic of the key structuresfound in and around a typical gas
resevoir.

16 Qilfield glossary, Accessedvia: https//www.glossary.oilfield.slb.com/en/Terms/r/reservoir.aspx
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Figure 3: The structuresfound in and around a typical gas reservoir
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Reservoir:

Plays

When geascientists are exploring for hydrocarbons,they use the term (lay & refer collectvely to
the specfic componentsthat together make up a petroleum system: source reservoir and seal
rocks that have been identified previously through exploration and studiesand are uniqueto the
geogiaphic location. While there are several interpretationsas to what constitutesa play, for the
purposesof this Reporta play is definedas a family of undrilled prospectsand discoveed pools of
petroleumthat are considered to share a common grossreservoir, top-seal and petroleumchage
system.’

Seven plays have beenidentified in both the Otway and Gippsland scenariosthat are mostlikely to
contain gas. Furtherinformatonon these plays are providedin Section 4.1 and Section5.1
respectivey.

Discoveries

Onshoregas discoveries have been madeat 17 gas fields in Victoria and with five in production:
Wallaby Creek (19.8 billion cubic feet i Bcf), Skull Creek (2.2 Bcf), North Paamtte (18.2 Bcf) and
Mylor (11.8 Bcf) and Fenton Creek (4.8 Bcf). An exploration well is drilled to determineif gas is
present in a prospective locaion. A discovery is made when an exploration well is succesful in
locating gas. Furtherinvestigations,such as desk top studiesor drilling are uswlly requiredto
determinethe commercial statusof the discovery. If thegas accunulation is considered
commercially viable, applicationsare madeto use the exploration well to produce the gas or further
devebpment wells may be drilled. A hydrocarbon show may be recorded even if a well does not
discover oil or gas. A show indicates a presence of hydrocarbonsin the area.

Subsidence and seismicity

Sebmicity refers to the occurence of earthquakes, and only seismicity inducedby human activities
is consideredin thisrisk investigation. The seismicity risk assessmentfound that Victoria had a low
risk of seismicity. This conclusionwas based upon the type of gedogical conditionsin Victoria, plus
no historic seismic eventswhich have been associated with the existing convertional gas indudry.

Subsidencerefers to the gedogica processof wherethe land sufaceelevatonlowers as a resut of
eithernatual or induced activities. As partof the VGP, the Gedogical Suwey of Victoria (GSV) has
reviewedsubsidenceoccurrence in the Otway and Gippsand Basins. In the Otway Basin, long-term

groundwater trends in the Dilwyn aquifer are geneally stable,'®andthereby it was inferredthat it is

17 Allen, P. and Allen, J. (2013). Basin Analysis. Somerset: Wiley.

18 Hocking, M., Torkzaban, S. & Gaal, A. 2020. Groundwaterimpact assesanenti Numeical model development,Onshore
Otway Basin, Victoria.VictorianGas Program Technical Report X. Geological Survey of Victoria. Department of Jobs,
Precinctsand Regions. Melboume, Victoria. (in prep)
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highly unlikely that humaninduced subs$denceis or would occur. Inthe Gippsland Basin,
groundwater levels have been falling in the Latrobe aquiferatthe coast for the past40 years.’® The
CSIRO subsidace Repots?®?122 predicted subsidenceto range between 0.45 and 1.2 metres (m)
by 2056 in the Golden Beach area,which equatesto 9 to 24 millimetres per year (mm/year).
Suweying of elevatonreferencepointsalong the Gippsand Coast?® sugpgests since 2004 a
maximum land sufacedeclineof 89 mm, which equatesto 2-3 mm/year since 2004. The primary
cause of this subsidaceis howeverunclea. There has been no onshore gas production in the
Gippdand Basin.

2.2  History of gas exploration, development, production and use in
Victoria

The two gedogica badnsin Victoria that are the most prospective for gas are the Otway and
Gippsland basns. Hydrocarbonshave been discovered and producedin commercia quantiiesfrom
both badnsin the pag, althoughin the Gippdand Basin, production has been restricted to the

off shae area.?*

2.2.1 Exploration and production in the Otway Basin

The eastern extentof the Otway Basin is about 100 kilometres(km) to the souhwest of Melbourne,
whilst the Port Canpbell Embayment (an area of pastgas production)is a further100 km away. The
badn coversapproximately 155,000 km?, with about80 per cent of the basn being located
offshae.

In the onshoreDtway Basin, petroleum(oil and gas) explorationextends back to the early 1920s
with 155 wells drilled since that time. Gaswas first discoveredin the onshoreVictorian Otway Basin
in 1959 in the Port Campbell area, but it was not until 1978 that a commercia gas discovery in the
same area revivedinterest in the commodity and a number of discoveries followed. From the early
1990sinto the 2000s, gas discoveries both onshoreand off shae aroundthe Port Canpbell area
established the region as a relatively risk free, activegas producing province. Gaswas produced
from the onshorepart of the basn betwveen 1986 and 2006, with production continuing from fields
in the offshaebasn safely and in line with regulatory requirements.

In the off shaeOtway Basin as at2014, 23 petajoues (PJ) of liquid hydrocarbons (crude oil,
condensateand natualy occuriing liquified petroleum gas resourcesand 850 PJ have been
produced.?® In 2002, the initial recoverable reservesfrom the small Port Campbell Embaymentgas
fields were 59 Bcf with 47.3 Bef remaining in mid-2001. The only remaining production since the
closureof the Heytesburygas processing plant in 2006 is a small volume of carbon dioxide gas that
is produced from Boggy Creek. The neaby lonagas field is used as a storage facility for gas piped
from off shae. Both activitiesare carriedout under current productionlicences, a cluster of which
are sill &c t i inthedPort Campbell area.

19 Hocking, M. & Bevelly, C., 2020. GippdandGrourdwater Model (GGM v1.1), GippdandBasin, Victoria. Victorian Gas
Program Technical Report X. Geological Survey of Victoria. Department of Jobs, Precinctsand Regions. Melboume, Victoria.
266p (in prep).

20 Hatton,T., Otto, C.and Underschultz, J. (2004). Falling water levels in the LatrobeAquifer, Gippsland Basis: Determination
of causeand recommendationsfor future work. Perth: CSIRO.

2l Underschultz, J.,Bailey, W., Freij-Ayoub, R. and Otto, C. (2006). Fallingwater levels in the LatrobeAquifer, Gippdand
Basn: offshore aquifer update,onshore fault seal analysis, and preliminary numerical simulation of coastalsubsidencerisk.
Perth: CSIRO.

2 Freij-Ayoub, R., Underschultz, J., Li, F., Trefry, C., Hennig, A., Otto, C.& Mcinnes, K., 2007. Simulationof coastal
subsdenceand storm wave inundationrisk in the GippdandBasin, CSIRO, PetroleumReport 07-003. Commonwedth
Scientific and Industrial Research Organisation.

2 McKinley, H., Holden, L. and Woods A. (2019) Considerationsfor on-going localised subsidenceand modelling
deformations. Surveyori General Victoria (SGV) in asciationwith RMIT University. Unpublishedposter.

2 Informationprovided by the department.

% GeoscieceAustralia& BREE, 2014
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Natural gas from the off shae Otway Basin servicesMelbourne,regional centres acrcss Victoria as
well as the wider east-coast gas market. Gasfrom the off shae Otway Basin is delivered via pipeline
infrastructure as illustrated in Figure 4.

There are curmrently nine Petroleum Exploration Permits (PEPs)acrass the Otway Basin. The
licensesfor these permitsinclude:

3  Bridgeport (Eromanga) Pty Ltd

3 Mirboo Ridge Pty Ltd

3  Beach Energy Itd

3  Samerton Energy Pty Ltd

3 Lochad Enegy (lonaOperations)Pty Ltd
3 CO2CRCLtd

3 Boggy Creek Pty Ltd

3 LatticeEnergy Ltd.

Figure 4: The existing pipeline infrastructure, with the area of focusfor the Otway Basin scenarios
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2.2.2 Exploration and production in the Gippsand Basin

The Gippsland Basin is located approximately 200 km east of the city of Melbourne.The basin
coversan area of 46,000 km?, with two-thirdslocated off shae. The onshorecomponent stretches
from Western Port Bay to Orbog. The Gippsland Basin is Victoria's most productive petroleum
basn. Explorationsince the 1960s has yielded several world class oil and gas fields as well as
numerous small and medium sized fields. In the off shorepart of the basn as at2014, 9,120 PJ of
gas and 26,089 of liquid hydrocarbonshad been produced.

The onshoreGippsland Basin has had a long history of exploration,with 197 wells drilled since
1886. Explorationof the Gippsand Basin was cariedout safely and in line with requirementsof the
regulatory framework. While the onshoregedaogical units found are similar to those off shae, no
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commercial discoveries have been made. There are cumrently only two PEPs aaossthe onshore
Gippsland Basin. The licerseesfor these permitsare;

3  PetroTech Pty Ltd

3 IlconEnergy Limited.

The Gippsland region hods a wide amray of processing facilitiesand gas pipelines(Figure 5). Gas
producedfrom the Gippsland Basin servicesMelbourne,regionalcenties acrcss Victoria as well as

the wider east-coast gas market.?®

Figure 5: The existing pipeline infrastructure, with the area of focus for the Gippsland Basin scenarios in this assessment
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2.3  Gasproduction and use in Victoria

Victoria consumesa large volume of gas relativeto otherstates (see Figure 6 and Table 13).
Victoriab scolderclimate, neaby off shae reserves and historicaly large levels of gas suply led to
the establishment of gas as a cheap, reliable enegy sourcesince the 1970s.

Currently,natual gas providesresidential consumersin Victoria with 65 per cent of ther annual
enegy use (compared to the Australian average of 32 per cent of residentia energy use from gas).

Annual Victorian gas consumption?’ has been relatively consistent over the last six years
approximately 200 PJyear (see Table 13) T with industrial gas usage being off set by increased
residential consumption particularly during the winter peaks.

26 Earth Resources. (2020). Oil and gas in Victoria. [onling] Available at: https//earthresources.vic.gov.augeolagy-
exploration/oil-gas/oil-and-gas-in-victoria [Accessed 18 Dec. 2019].

27 For modellingpurposes, it is assumedthat existing fadlitieswould be conrected asiit is likely that qeratarswill already
have establishedinfrastructurein the region.
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Figure 6: Gasconsumption in eastern Australia, 2018
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Note: GPGis gas-poweredgeneration.

Table 13: Annual gas consumption and peak daily demand, Victoria

2013 2014 2015 2016 2017 2018

Total Victorian 217 217 218 211 241 220
Consumption
(PJ)

Actual DTS peak 1,165 1,214 1,179 1,187 1,279 1,132
total demand
(TJ/day)

Source: AEMO (2019). Gas Satement of Opportunities.

Average annual Victoriangas consumptionis forecast to increasedlightly during the outlook
period?®, from 200 PJin 2019 to 203 PJin 2023. This is due to an increasein residential
consumption (driven by populationgrowth relative to enegy efficiencyimprovement) and gas
poweredgeneration (GPG) consumption as a resut of the expected closure of the Liddell cod-fired
power stationin NSWin 2022.2° % Actual and forecast GPG consumption in Victoria is presented in
Figure 7.

28 Qutlook period refers to the time period between 2019 i 2023.
2 Victorianforecast GPG consumption is forecast to rise primarily due to the annourced cbsure of the Liddell cod-fired
power station.
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%0 Victorian Gas PlanningReport. (2019). AustralianEnergy Market Operatar, p.28.
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Figure 7: Actual and forecast annual Victorian GPG consumption, 2010-2038
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Prior to 2017, amualgas consumption for GPG was relatively low compared to otheruses (around
3-4 PJ/year). However,the closureof Hazelwood Power Statonin March 2017 has led to increased
GPG consumption during 2017 and 2018 (Figure 8). Since thenan increasein black cod-fired(in
New SouthWales), hydro, and renewable generation has reducedannual gas consumption for GPG
close to pre-2017 levels.

Figure 8: Gasmonthly consumptionforecast comparison, GPG, 2017-18 (PJ per month)
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Victoria has historicaly relied on gas production from the Gippsland, Otway and Bass basns. Gas
reservesof approximately 194 PJ of 2C3! remain in the off shae Otway Basin, with 1,658 PJin the
off shae Gippsand Basin (Figure 9).

31 2C refersto 6 ¢ o gert, noh provenor probabl edserves.
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Figure 9: Victorian gas production shares by basin, and gas transmisson owner ship
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Gas productionforecasts show that off shae Victoriangas productionis expededto declineby
29 per cent during the five-year outlookperiod, from 347 PJin 2019 to 246 PJin 2023 (Figure
10).

Victoria has supplied,on average,150 PJ/year to South Audralia, New SouthWales and Tasmania
from production suplusto Victorian consumption. This amual production surplusis also forecast to
declineto 130 PJyear in 2019 throughto 23 PJin 2023.32

Figure 10: Victorian annual gas production and consumption by location (actual and forecast), 2013-2023
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There are several new uncommitted projectsbeing consideed by market participantsthat could
increaseexploration, devel opment and annual gas supply in Victoria. This includes:

32 Note, the maximum physical capacity of gas flow from Queensland to the southen statesthrough existing pipeline
infrastructureis 145 PJ/y.
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3 additionaloff shae gas production projects (e.g. Kipper Stege 1B)
3 liquified natua gas (LNG) import terminal projects(e.g. AGL&s Crib Point LNG import facility)

3 additional gas storage capacity(e.g. seriesof committed and proposed expansbnsof the lona
underground gas storage (UGS) reservoir facility).

For furtherinformaionon theindudry profile, see Appendix A.

2.4 Legidativeframework for exploration, development,
production and use in Victoria

2.4.1 Moratorium

The Victorian Government introduceda moratoriumto regulate and restrict onshoregas
exploration and production in the Stat, with a view to managingthe risks and impactsassociated
with the conventional gas indudry.

In August2012, the previous Victorian government introduced a moratorium on new coal seamgas
( 6 unventmnal exploration licencegranted underthe Mineral Resources (Sustainable
Development) Act 1990 (the Minerals Act) and approvalsto undertake hydraulic fracturing as part
of onshorgjas exploration. This was extendedin November2013 to cover all new onshoregas
exploration licensesn orderto undertake water sdenceand community engagement programs to
inform the governme n tpdlicy direcionfor onshoreunconventionalgas.

In May 2014, this moratoriumwas furtherextendedto include conventionalgas exploration drilling,
thereby deferring regulatory decidonson applicationsto undertakework and operationswhile the
water sdenceand community engagement programs were underway.

In 2017, the Victorian Governmentpassed the Resources Legislation Amerdment (Fracking Ban)
Act 2017 (Vic) (The Fracking Ban Act) to:

3 amend the PetroleumAct 1998 (&he Petroleum Actd to permanently ban the explorationof all
onshoreunconventionalgas, which includes tydraulic fracturing and coal seam gas exploration

3 extendthe moratoriumon all petroleumexploration and on onshore conventional gas
productionin Victoria until 30 June 2020

3  exenpt cetain activities.

In the absence of any legislativecharge, the onshore conventionalgas exploration and development
moratorium sun®tsat30 June 2020, and the indugry will be able to restartatthis time. The work
performed by the VGPon the prospecivity of futuregas develbpmentin the regon has been
conducted to inform government decison-making on futuregas regulationin Victoria.

2.4.2 Petroleum regulationin Australia

Upstream petroleum regulatory frameworksaroundthe world, including the Victorian framework,
may be chaacteised as risk based, and are genealy non-presaiptive. Most frameworksrequire an
explicit description of the operating environment, identificationof risks, and measuresto mitigate
identified risks to the specfic ervironmentas far as practicable.

Petroleumregulationin Australia featuresfour basc tenets:explorationand production as the main
phasesof a petroleum project; exclusiverightsto explorefor or produce petroleum in the autholity
area; Crown ownership of all petroleum; and royalties payableon production. Accoringly, any
petroleum found onshoe, or up to threenauticakmiles off shae from the seastore, is owned and
regulated by the relevantstate. Any petroleumthat exists off shaefrom the threenauticalmile
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limit and to the extent of Audtralian territorial watersis owned and regulated by the
Commonwealth.

Petroleumframeworksdea with two main functions:the alocation of rightsto facilitatethe
discovery of petroleum for the bendit of constituentsin a jurisdiction, and to minimise risk. Thisis
done through the granting of licenceghat give the holderthe exclusiveright to undertake
exploration and production activitiesin the licencedarea. Licencesset conditions that dictatethe
extent of the authoity areas, the tenure of the autlority, and authoised activities.

Secamdary authoisations, in the form of plans that apply to a specfic authoity and activity,
manage risk. Throughoutthelife of an authotrity, a number of plans must be submitted to the
relevantregulator for approval. These plans identify the operating environment within an authority
area, and mitigation measures implemented to minimise risk. These plans become more detailedas
a projectdevdops, with specfic plans requiredfor exploration, drilling and management of wells,
petroleum production or storage.

2.4.3 Current legislative framework for onshore conventional gas

Onshoreconventionalgas is regulated by the Petroleum Act and its regulations(éThe Petroleum
Regulaion Frameworkd.j® The PetroleumAct defines@etroleumdin a broad sense to include
natua gas, and coversthe issues of licensing, approvals, compensaton, community consutation,
royalties and rehabilitation.

The objectivesof the legislationare to balance the econanic bendits of a competitive and efficient
gas indudgry while ensuingthat any negative impads on the community and environmentare
minimised or compensaed.34

Objectivesof the Petroleum Act 1998

The objectivesof the PetroleumAct are setout in section 3 and include two parts. First, to encourage the explorationfor
petroleumin Victoria and to promote petroleumproductionfor the benefit of all Victoriansby providing:

3 anorderly, fair and conpetitivesystem for granting authaities enabling petroleumexplorationand production
3 clear and effectiveadministrative frameworksfor organising petroleumdevelopmentactivities

3 fiscal regimesthat offer petroleum explorersa fair return while benefiting all Victorians

3 eay and effectiveaccessto informaionon Victoria's petroleum geology.

Second, in 6 eouraging petroleum exploration and produ c t ithe PettoleumAct seeksto have regard to econonmic,
social and environmend interests by ensuring:

the safe and efficient exploration for, and productionof, petroleum

thatthe impacts on individuals, public amenty and the environment as a result of petroleumactivitieswill be
minimisedas far asis practicable

thatland affected by petroleumactivitiesis rehabilitated
thatthere will be just compensation for accessto, and the use of, land
that petroleumexplorers and producerswill conply with all authority conditionsthatapply to them.

The PetroleumAct provides the main legislative framework for the development and regulation of
conventionalgas acrass the gas operation lifecycle,as shavn in Figure 11.

33 PetroleumAct 1988.
34 PetroleumAct 1988. s1.
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Figure 11: Typical gas operation lifegycle

Exploration

Rehabilitation Pilot

Production

The PetroleumAct establishesand regulates the following streams and activities within the gas
operationlifecycle:

3 dlocding petroleumrights

3 authorsing exploration activities

3 authorsing production activities

3 land accesamrangements

3 rehabilitationand closure

3 managing environmental impacts

3 managing socal impacts

3  pendtiesand erforcement

3 ensurngfit and proper authority holders
3 promoting economic impacts.

Table 14 summarises each of these governarceand regulatory requirementsintroduced through
the PetroleumAct. Each of these are outlinedin furtherdetail below.

Table 14: Activitiesregulated by the Petroleum Act

Activities regulated by the e
Sl A Summary of how the Petroleum Act regulatesthese activities

Allocatingpetroleum rights  The PetroleumAct allows for the grant of the following authoities:
3 PEP i which enable the holderto explore for petroleumwithin the permittedarea

3 petroleumretention lease i which enable the holderof an exploration permit to retain
certainrightsto a petroleumdiscovery thatis not currently commercially viable, but
might becomeviable to develop within 15 years

3 petroleumproductionlicensei which allow for the productionand exploration of
petroleum

3 petroleumspecial access authorsation
3 petroleum special drilling autorisation.
Theseauthoritiesall serveto manage gas explorationand production activities.
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Activities regulated by the

ummary or now the Petroleum AcCt regulatestnese aciviti es
Petroleum Act 157 [¢]

Authorisingexploration 3 The PetroleumAct requiresthatonce a PEP has been granted,that plans mustbe

activities preparedand approvedby the Minister prior to any work commercing. The following
plans must,amongotherthings, describethe proposedactivities and outline how
impacts and risks will be avoided, minimisedand mitigated:

risk assessmentsand manaement commitments

3
3 Well OperationsManagement Plans (WOMPs)S>
3 Environmen®l Management Plans (EMPs)

3 rehabilitation commitments
3 DevelopmentPlan.

The PEP may also include a cultura heritage manayement plan for any grounddisturbing
works in areas of cultural heritage sensitivity.

Authorisingproduction Similar to the process describedabovefor exploration, gas productionalso requiresan

activities approvedoperationplan and a productiondevelopment plan, which mustinclude a
reservoir management plan. These plans mustaddress all the issues relatingto the
proposedoperationand mustcover all the aspects prescribed in the Petroleum
Regulatay Framework.

Land accessarrangemeits  The PetroleumAct requiresthat consent or a compensationagreemaet is needed prior to
starting a gas operationon private property. This meanshata person mustobtainthe
corsent of both the ownerand occupier of land where an operationis proposedand enter
into a compensationagreementwith the ownerand occupier of the relevant land.
Conpensationis payable for any lossor damagethat has or will be sustainedin relationto
the land as a direct, natural and reasonéeble consequence of the approval of, or carrying
outof gas operationon land.

Rehabilitation and closure The PetroleumAct setsout the frameworkfor rehabilitationand closue. The holderof an

authorty36 mustrehabilitateland affectedby exploration or resource developmentand
mustrehabilitatetheland before the authorty expiresor ends The auhority holderis
required to obtain a rehabilitation bond for an amountspecifiedby the Minister.

Managing environmental The regulatory frameworkunder the PetroleumAct specifiesthat the industry is required
impacts to protectthe environment when carrying out petroleumactivities.

OperationsPlans serve as important requirementsin overseeing and assessing
environmernal impacts.

Penaltiesand enforcement  Penaltiesin the Petroleum Regulatory Framework are relaied specifically to offencesthe
Act, meaningthat penaltiesare designed to punishthe act of breachingthe legislationas
opposedto punishingthe outcane or corsequencefrom the breach.

Promoiing economic The Petroleum Regulatory Framework and non-regulatory measures also work to attract
impacts new explorationinvestment in Victoria and to encourage discovery and productionif
environmerial and social risks can be manayed.

2.4.3.1 Allocatingpetroleum rights

The PetroleumAct allows for the grant of the following authorties(Table 15):

Table 15: Authoritiesestablished by the Petroleum Act

Authority name

= 5 o kirosplrety el e ereses
3 lve-year Initial tenue with one renewa possible for another five-yearterm

3 generally, afairly large licence areawhereareais reduced on renewal.

35 |If a well is to be drilled.
36 Authority refers to possesson of an approvedpermit, retention lease, productionlicense, special authorisation or special
drilling authorsation.
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Petroleumretention lease 3 allows the holderto undertake explorationactivitieswithin the lease area

3 applicant musthold an exploration permit and have discovereda petroleum resource
thatis not currently economicto produce, but will be within 15 years

3 Fifteen--year term with no possibility of renewda

3 licenceareais normally the minimum areanecessry to cover the maximum extent of
the petroleumresource.

f?etmleumnmductinn z allows the licenseeto nroducenetroleuimor storeaas underaround
lesnes 3 applicant musthold petroleum explorationpermit or retention lease

3 no definedterm i, operates until the holdersurrenders the licence. Howe\er, holder
mustcontinueto urdertakesomeform of activity to retain licence

3 licenceareais normally the minimum areanecessry to cover the maximum extent of
the petroleumresource

3 any petroleumproduced is property of the licenseeonce it has passedthrough the

well-head.
Petroleum special access 3 allows the applicantto undertake petroleumexploration operationswithin the
atthorsation atithorisainbn area

3 does not allow for the making of a well or grant any rightsto petroleumwithin the
authorty area

3 applicantis not required to hold any othertype of auhority underthe PetroleumAct
3 maximumterm of one year, with one renewd of a furtheryear.

Petroleum special drilling 3 applicant musthave an exploration, retention, or productionauthority underthe
authorsaton PetroleumAct, or Offshore Petroleumand GreenhouseGas StorageAct 1998 (OPGGS
Ach

3 allows the holderof an exploration, retention, or productionauthority under the
PetroleumAct or OPGGSAct to carry out petroleumexploration operationswithin the
authorisabn area

3 allows the holderof a productionauthorty underthe PetroleumAct or OPGGSAct to
carry out petroleumproductionin the authorisatn area

3 does not give the holderany rightsin respect to resourceswithin the authorsation
area

3 must had an authoity underthe PetroleumAct or OPGGSAct

3 termsare the sameas thatof the authorty pursuantto which it is granted(l.e. If
primary authaity is a productionlicence underthe PetroleumAct, the relaied
petroleum special drilling autorisation will also remainin forceindefinitely).

Applicationsfor petroleum authoitiesare invited by government. The only way to apply for a PEPis
when the state decidesto undertake an acreage releasethat specfiesparticular areasthat are
available. The state sets criteriaas to how tenders will be assesad, and authoitiessubsegenty
granted. It is not possble for an application to be submitted unsoicited asin the model for mineral
and stoneexploration.

An application for a petroleum production licernce or retention leasemust be accompanied by
evidence of the discovery of a petroleumresourceor reservoir. If it is econanic to produceatthe
time of discovery, a retention leasewill not be granted. A retention leaseis granted only when a
resourceor reservoir is deemed to be unemnomic atthe time of discovery, but likely to becane
ecoromic within 15 years. To apply for eitherof these authorties, one must hold a PEP.

In theeventthat a petroleumresourceor reservoir is discovered, with the cumrent authoity holder
unable to produceor retainit, or in the eventof a production licence or retentionleasebeing
surendered, the Minister may invite tendersfor the relevantauthoiity.
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2.4.3.2 Authorising exploration activities

Petroleumexplorationrequiresa PEP. Petroleumtenements® are released by the Minister under
acreage releases and companiesare invited to tender.

Once the Minister has granted a PEP, the holder must prepareand have approved an opeiation plan
prior to any exploration work commencing. This plan describesthe proposed activities, risk
assessmentsand management commitments, includesboth a WOMP and EMP, and consultation
plans.These are explainedfurther below.

The PEP may also include a Cultural Heritage Management Plan (CHMP)for any ground disturbing
works in areasof cultura heritage sensitivity.

Explorationcannot be carriedout on privateland without:
3  obtaining consent of the owner and ocaupier
3 acompensatonagreement being enteed with the owner and ocaupier of the land

3 the Victorian Civil and Administrative Tribunal determining the compensaton payableto the
ownersand ocaupiers of the land

3 written consent of the Minister.

Petroleum exploration does not require a planning permit. A license must hold insurance and
provide a rehabilitation bond. A license must provide the landowneror ocaupier with 21 days
written noticeof any operationstaking place.

2.4.3.3 Authorising production activities

Similar to the processdescribedfor exploration, petroleum production also requiresan approved
operationplan and a production developmentplan, which must include a reservoir management
plan. These plans must addressall the issues relatingto the proposed operation and must cover all
the aspectprescribedin the PetroleumRegulations.

An applicantmust obtain planning approval for petroleum production and devdopment. The same
requirements for explorationrelating to consent, compensaton, insurance and rehabilitation also
apply to production.

The Crown owns all petroleum”on or below the sufaceof any land in Victoria thatcame to be on or
below that sufacewithouthumanassistance”. Therefore, no compensatonis payableto
landownersfor petroleumthat is extractedfrom ther land. Compensationis payable for any loss or
damagethat has been, or will be, sustainedin relationto the land as a direct,natua and
reasondle consequence of the approval of any petroleum operation or the carrying out of any
petroleum operation under the autholity.

2.4.3.4 Land accessarr angements

The PetroleumAct gives the State Government ownership over all petroleum, including natual gas,
in Victoria® There is no compensatonto ownersor occipiers of the land for the value of any
natua gas extractedon the land.3°

Beforeany operation on privateland begins, the authority-holder must have the consent of, or a
compensitionagreement with the ownersand ocaupiers of the land for accesso the land. The

37 Defines petroleum permit boundaries including exploration permits, retention leases and productionlicences.
%8 petroleumAct 1998. s13.
3% PetroleumAct 1998 (Vic), s131
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Victorian Civil and Administrative Tribunal also has the power to determine the compensdaion
payableto landownersand occupiers.4°

Owners and ocaupiers of privateland and Native Title land are entitled to compensaton from the
authoity holderfor the following:4*

3 deprivation of possession of the whole, or any partof the suface,of the land

3 damageto the sufaceof theland

3 damageto any improvementson theland

3  severarce of the land from otherland of the owner or occupier

3 loss of amenity,including reaeationand conseavation values

3 loss of opportunity to make any planned improvement on theland

3 any deaeasein the marketvalue of the owner or occyier'sinterest in the land.

In the eventa satisfactorycompenstionagreement is not enteed into, the owner or occupier of
land, or the holder of an authority, may apply to the Victorian Civil and Administrative Tribunal for
the determination of the amount payableto the owners and ocaupiers of the land subgctto a
petroleum operation.

2.4.3.5 Rehabilitation and closure

The PetroleumAct outlines the framework for rehallitation once a gas well is depleted.The
authoity holder must rehabilitate land aff ected by any operation underthe authority, including
exploration and production, and they are requiredto completethis beforethe authoity ends.*> To
rehabilitate the land, the authoity holder must fulfil the rehabilitation meastes includedin their
Operation Plan, which was approvedby the Minister.43

The authoity holderis requiredto have a rehabilitation bond for an amountthat has been
determinedby the Minister.** This financal security that ensuwesthere is moneyto for Earth
Resources Reguldion (ERR)to undertake rehabilitationif the authorty holderis unable to do so.

Victorian governmentrecords* indicatethat the rehaklitation bond for retention leases are
approximately $25,500 and range from $4,000 to $25,500 for exploration permits.“ If the
rehabilitation undertaken is insuficient, the Minister can carry out rehabilitation and recover those
codsfrom the licenseholdervia the courtsif they are not fully coveredby the rehabilitation bond.

Landownerscan request that the Minister carry out furtherrehabilitation.#” If the Minister refuses,
they must inform the landownerof the reasondor thatrefusal.*®

The rehabilitation process is specfied in greater detail in the Minerals Act and which was amended
in 2019. ERRIn the depatmentis respasible for administering the act and overseeing the
rehabilitation process.

40 petroleumAct 1998. s128.

4l PetroleumAct 1998. s129.

42 petroleum Act 1998. s170(1).

4 petroleum Act 1998. s170(2).

4 PetroleumAct 1998. s173.

4 Informationprovided by the department.
4 Informationprovided by the department.
47 petroleumAct 1998. s175(1)(c)

48 PetroleumAct 1998. s175(4)
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2.4.3.6 Managing environ mental impacts

The Petroleum Regulatory Framework has evdvedwith the onshorepetroleum indusgtry in Victoria.
It setsout how indugtry is requiredto protect the ervironment when carrying out petroleum
activities.

Prior to carryingout any petroleumoperation an authority holderis requiredto sulmit an Operation
Plan to the Minister. The Petroleum Regulationsrequire an Operation Plan to include an EMPthat
outlineshow the authoity holderwill manage environmen® risks. The plan must be reviewed and
accepted by the Minister beforean authoiity holder can carry out any petroleum operations.
Additiondly, the authoity holder must observe the plan, and ensue that operationsare carriedout
in accodancewith it, with pendtiesin place for non-compliance.

A WOMP mugt, to the satisfactionof the Minister:

3 detail the design of the operation

3 identify the risks associated with the well activity and statehow the holder of the authority
proposego eliminateor minimise those risks

3 outlinehow well integrity hazardswill be dealt with

3 outlinehow aquifers will be protecid.

An EMPmusd, to the satisfactionof the Minister:

3  describe the environmentincluding any relevant valuesand senstivities

3 describe any relevant cultural, historical, aesthetic, social, recreational, ecolagical, biological,
landscape, and ecanomic aspectsof the environmentthat may be aff ected by the petroleum
operation

3 describe environmental risks and effects

3 describe how environmental risks will be managed

3  describe how interested parties will be consuted about environment performance.

The description of the environment forms the bass of identifying and evaluding the ervironment

eff ectsand risks of the petroleumoperation thatare directy and indireciy cawsed by the normal

activitiesof the petroleumoperation. Furthemore, an assessmentof the risks of potentia effects

on the ervironmentresutingfrom reasorably proximateand possble activitiesrelating to the

petroleum operation, or incidentsor eventghat are not nommal acivities, incidents, or events

arisingfrom the operation.

An EMPmust define standardsand objectivesthat the authoity holderwill be bound to in assessing

whetter they have proteded the ervironmentfrom ther petroleumoperation. Measurement

methodsthat determinewhether the objectivesand standardshave been metmust also be included.

An important element of the EMPis the implementtionstrategy. The implementationstrategy sets
out how the authorty holderwill:

3 ensureervironmental performanceobjectivesand standardsare met
3 identfy the systems, practices,and procedures that:

3 €eliminate or minimise potentia adverse environmental effects and risks from the petroleum
operation so far asis practical
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3 meet environmental performarce objectivesand standards.

3 establisha clear chain of command (outlining roles and responsibilities) in relation to the
implementtion, management and review of the plan

3 include measuesto ensue each enployee or contractor meetsthdr respasibilitiesin relation
to the ervironmentand ensure they have the appropriate skills and trainingto fulfil them

3 providefor monitoring, audit, and review of environmenil performance and the
implementation strategy

3 maintain quantittive records of emissionsand dischargesnto the air, land, or subsufacethat
can be monitoredand audited againstenvironmenta performance standards

3 include arangementsto record, monitor, and Report informatonabout the petroleum
operationthatwill allow the Minister to determine if the plan is compliedwith

3  provide appropriate consultation for the life of the operation aboutthe authorty holder6 s
environment performance with relevantStateand Commonwealth agencies, and othe
relevantinterested parties and organisations

3 provide an up to date emergerncy respansemanual with detailedarrangementsfor dealing with
any threat to the environmentnearthe petroleumoperation and ensuingthat a threat does
notharm the environment.

While the Minister providesthe final approval for an EMP,the Minister relies on ERRto make
assessmentson behdf of the Minister. The Petroleum Regulatory Framework also requires
authoiity holdersto consult the relevantagencies, interested peopleand organisationsand provide
a Reporton the outcomeof this consutation as part of the EMP.ERRensuescompliance with the
plan by conducting physical site inspectionsgexaminingthe recordsrequired by the PetroleumAct,
and the Operation Plan.

Finally, an EMPmust include a statementof the corporate ervironmentl policy of the authoiity
holder, a Reporton any consuliationsbetween the holderof the authoity and relevantagencies,
interested people and organisationswhile develbping the plan, and a list of all Victorian or
Commonwealth environmental legislation that may be applicableto the petroleum operation.
Environment risks arising from petroleumactvities are also governedthrough a comprehensive
legislativeframework that goes beyond the Petroleum Reguldory Framework. In addition to this
framework, authorty holders must comply with several otheractsand regulatory mechanisms
including:

3 Aboriginal Heritage Act 2006 ( Aboriginal Heritage Ac t 6 )

3  Catchmentand Land Protection Act 1994 (GCALP Actd)

3  Environment Protection Act 1970 ( EPAc t 6 )

3 Environment Protection and Biodiversity Conservation Act 1999 (EPBCAc t 6 )

3 Floraand Fauna Guarantee Act 1988 ( -G Act 0 )

3 Planmning and Environment Act 1987 (P& E Actd

3  Water Act 1989 ( oarAct 6 )

3 Wildlife Act 1975 ( 6iMlifeAc ). 6
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2.4.3.7 Managing sodal impacts

The Petroleum Regulatory Framework is not presaiptive to how socel impactsneed to be
addressed,and this is an area wherethe community has, and continuesto demandgreater action
and consideration from governmert.

Engagement with the community can takeplace at variousstages of the exploration process:
3 determining an acreage area stage

3 acreage releasestage

3 rightsalocdion stage

3 preparation of environmental approveas (EMP, EPBC Act referral, Environmental Eff ects
Staement (EES), Emergency ResponsePlan (ERP), etc).4®

Unlike environment and operationalrisks, the level of sautiny and expecttion in maraging sccia
impactsis low. In orderto satisfy the curentrequirementsrelatingto socel impacts,a proponent
must submit a Reportof their consutation undertaken in the develbpmentof the operation plan
with relevantagenciesand interested peopleand organisations.There is no explicit requirement to
consut to a standardand it is not incumbent on an authority holderto continually engage with the
local community. While this has been acceptable in the pad, communitiesare becoming more
informedand demand meaningful and ongoing consutation throughout the life of a project, not just
atthe point where an authority has been grantd and a proponent is requiredto preparean
operation plan.

2.4.3.8 Penaltiesand enforcement

Pendtiesin the petroleum regulatory framework are related specfically to offencesagainstthe
PetroleumAct. This meansthat pendtiesare not designed to punish the outcome of a breachof the
act, but to punish the action of breachingthe legislation. For example, if the holder of a petroleum
productionlicence were to cauwse an oil spill to occurthe pendtiesunderthe PetroleumAct relate
to the authorty holder not following plans approved underthe Act, if this has indeed occurmred.
Environment and ocaupationalhealth and safety impactsare pendisedunder the relevantacts
andwould incur pendtiescommensuateto the nature of the breachunderther relevantact. In
termsof the pendty units attachedto breachesunder the PetroleumAct, these are commensuiate
to those in the Offshore Petroleumand Greenhouse Gas Sorage Act 2006 ( @PGGS Actd and are
genedly in line with those found in otherresourceslegislationin Austraia.

For example, the EP Act providesfor the managemert of air, land, water, and noise pollution,
setting out acceptable limits for dischargesvia the subodinate state ervironmentprotecion
policies.The processunder the PetroleumAct ersuresthat any dischagesapprovedunder an
operation plan complieswith these limits. Compliance with the operationsplan is managed by ERR,
howeverif a dischage occursthat exceelsthe allowable limits thenenforcement actionsare
undertaken by the EnvironmentProtection Authority under the EPAct.

Under the Petroleum Act, the maximum penatlties are 240 penalty units for an individual and 1,200
pendty units for a corpotion for the breachof an opeition plan. However, the maximum pendty
for recklessly endangering personsat workplacess 20,000 pendty units under the Ocaupational
Health and Safety Act 2004 ( @H&S Ac t and the maximum pendty for aggravated pollutionin the
EPAct is 10,000 penalty units.

2.4.3.9 Ensuring fit and proper authority holders

The PetroleumAct does not have explicit provisionsto test whether authoity applicantsare &it and
propeid This is typicaly undertakenin mining regulationto ensue that authorities are not issued to

4 Informationprovided by the department.
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applicantsthat have a poor compliancehistory, a criminal history or thasethat are unlikely to have
suficientfinanciel capaciy to meet the obligationsplacedon them under the act.

Petroleum legislation typically does not include &it and properdprovisionsbecausethe natue of
companieghat are activein the indudry are large,well-resaurced entitiesthat are subjectto other
regulatory schemes(e.g. CorporationsAct 2001 and/or ASICligting rules) that serveto achievethe
same outcome of a fit and propertest. Further, petroleumauthoitiesmay only be applied for when
government deddesto releaseacreage and invite tenders. Governmentis able to determine
assessmentcriteriaas partof these tender specficationsthat, amongst other things, can include fit
and proper criteria.

2.4.3.10 Promoting ecanomic impacts

In addition to the risk management measures outlined above, the Petroleum Regulatory Framework
and non-regulatory measures also work to attractnew exploration investmentinto Victoria and to
encounge discovery and production.

Victoria allocaesthe right to explore for petroleumon a competitive bads. The Minister invites
tenders over a specfied area, with the applicantthat demonstratesthe best proposedwork
program and ability to achievehat work program granteda PEP. Regadlessof the number of
applicantsan invitation attracts,the Minister must considerthe relevantmerits of, and likelihood of
awork programbeing cariedout. The potentia return of a petroleumresourcenecesgates a
significantinvestmentin finding, developingand producingit to the maximumbendit of the
Victorian public.

Asthe Minister determineswhen and where land will be available for exploration, it is necesary to
provide pre-competitive datato drive and create inteest in areasthat are prospecive. This is
achievedhrough the GSV. The GSV undertakesa thoroughinvestigation of prospecive areas,
incomoratingwater sdence studies, gedogica surveys and modelling of this datato createa model
of specfic badgnsthat informsthe Minister asto the prospecivity of an area as well as associated
risks. If the Minister determinesthat an areais sufficiently prospective, an acreage releasecan
occur,and this datais released publicly. Applicantsmust thenuse this datain developng an
appropriatework program.

This servesto reducerisk and increasenterest on the partof petroleumexplorersin Victorian
resources.

2.4.3.11  Other Legislation

In addition to this framework, authoity holders must comply with severa otherActs and regulatory
mechanisms,including thoseshowvn in Figure 12.
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Figure 12: Legidlation authority holders must comply with in addition to the Petroleum Regulatory Framework>°

Aboriginal Heritage Act 2006

Environment Protection and Biodiversity Conservation Act 1999

Planning and Environment Act 1987 and associated Vic Planning
provisions

Wildlife Act 1975

Occupational Health and Safety Act 2004

Independent Contractors Act 2006

Environmental Effects Act 1978

Climate Change Act 2017

Native Title Act 1993

Traditional Owner Settlement Act 2010

Australian Domestic Gas Security Mechanism

Catchment and Land Protection Act 1994

Flora and Fauna Guarantee Act 1998

Water Act 1989

Codes and Standards

Heritage Act 2017

Environment Protection Act 1970

SEPP S160 Groundwaters of Victoria

SEPP S13 Waters of Victoria

SEPP Medium scenario Noise from Industry, Commerce
and Trade

SEPP S19 Ambient Air Policy

Fair Work Act 2009

Other regulatory controls are discussedin furtherdetail in Appendix D.

2.4.3.12

Inter national and national standards and séf-regulation

Standards and self-regulation are designed to set industry best practiceand impose requirements
on currentand prospective licenseholdersthat are a higherstandard than expectedunderthe
legidlative framework. The Petroleum Regulatory Framework and other legislationis therefore
designed to set the minimum operating standards requiredby all parties with the sector.

Key internaional and nationalstandardsthat the gas indugtry operates to include:

3

Environmenta Manual for Worldwide Geophysical Operations International Association of

Georhysical Contractors2013

Environment Management in Oil and Gas Exploration and Production Industry and
Environmentoffice of the United NationsEnvironment Programme 1997

Exploration and Production Waste Management Guidelines E& P Forum 1993

Code of EnvironmentalPractice Audraian Petoleum Production ExplorationAssaciation

(APPEA) 2008

so Informationprovidedby the department.

Department of Jabs, Precinctsand Regions

Victorian Gas Program: Risks, benefits and impacts assessment

EY’ 60



3  Code of EnvironmentalPractice (APGA) 2017.

The gas indudry also possessesits own standardsof best practiceand implementsstandardsunder
the International Organisaion for Stardardisation (ISO), with a technical committee existing for the
sole purposeof creatingstardardsfor materials, equipment and off shae structures for industries
including natua gas.

There is also a vast amray of guidance material producedby the Internatonal Association of Oil &
Gas Producersthat the indugry regularly refers to when determining what best practiceis.

A good example of the application of indugry stardards is for the management of well integrity. Well
integrity is definedby NORSOK D-010 as the fiapplication of technical, operationaland
organizationalsoluionsto reducerisk of uncontrolled releaseof formaton fluids throughout the life
cycle of a well.0 Strongwell integrity is importantto operators both from a commercia perspective
(to minimise loss of gas) and an environmentl perspective (to minimise environment@
contaminaton. Managing well integrity is relatively a standard processin the indugry that can be
easlly codified. The governmentregulatory framework relies on application of these standardsby
indudgry during the life of an operationand for the closureof a well. License holders genaally detalil
the indugry standardsand frameworksthat they abide by on their companywebsites. There are
currently 10 parties holding PEPsin Victoria (notingthese parties are unable to conduct exploration
or devebpment activitiesunder the moratorium). These parties are outlinedin Figure 13.

Figure 13: Current partieswho hold exploration permits in Victoria®t

Bridgeport (Eromanga) Pty Ltd

Mirboo Ridge Pty Ltd

Petro Tech Pty Ltd

Beach Energy Ltd

IconEnergy Ltd

Someton Energy Pty Ltd

Lochad Energy (lonaOperations) Pty Ltd
Boggy Creek Pty Ltd

CO2CRC Ltd

Beach Energy (Operatiors) Ltd

2.4.3.13 Regqulatory and legislative gap analysis

The VGPhas undertaken a desktop assessment of earth resourcesnd onshoregas-related inquiries
and Reportsto identify key regulatory areas of importance to communities and other stakeholders.
The assessmentextended to the identification of key regulatory gaps and inadequaciesin these
areas of the Petroleum Regulatory Framework, including jurisdictionalreview to identify current
regulatory trends and leading practice. The gap anal/sisshowvedthat while the onsha e Petroleum
Reaulatory Framework is relatively robustfor managing environmenta and safety risks, it could be
improvedin areasrelatingto:

3 consideration and managementof broader indugry impactson the ecoromy, environmentand
communitiesin regulatory decisonmaking

s1 Informationprovidedby the department.

Department of Jabs, Precinctsand Regions
Victorian Gas Program: Risks, benefits and impacts assessment EY’ 61



3 community engagement obligations
3 trangarency of regulatory decisonsand indusry activities
3 informatonasymmetriesbetween industry and land holders.

2.4.3.14 Compliance and enforcement

ERRsits within the departmentwith the Minister for Resourcesrespmsible for its oversight. ERRis
respasible for regulating the resourcesndustry to eff ecively manage risks to the environment
and community and is respansible for administeringthe PetroleumAct in Victoria. It is the regulator
of exploration, mining, quarrying, petroleum, recreational prospecting and otherearth resaurce
activities. If the moratorium is lifted, ERRwill likely be respasible for ensuing compliance with the
new regulatory regime.>2

E R Réome respmsibilities are to:

3 authoriseearth resourcesexploration,production and otheractivitiesthat providejobs and
support the Victorian economy

3 requlate these activitiesto protectloca communities and the environment.

Table 16 summarisesthe key compliance and regulatory activity undertaken by ERRIn the January
to March 2019 quarter.

Table 16: Compliance activities undertakenby Earth ResourcesRegulation

Conmpliance 206 149 Earth Resources Regulation undertakes proactiveconpliance
Activities activities, which include audits, inspections, meetirgs with duty
holdersand site closues.

ConmplianceAudits 21 69 The number of audits undertakenin FY19 Q1 is lower than
previousquarters, which can be explained by the audit program
being refinedfor 2019-20.

Action 10 58 The auwdit programis risk-basedwith a focus on more significant
requirementsof sites. Conplianceimprovemaents or enhaned risk controlswhere
Audits recommerdedat 48% of awditedsitesin FY19 Q1, conparedto

84% of sitesin FY18 Q4.

Enforcement 6 4 Earth Resources Regulation undertook a number of investigations

activities into allegedillegal quarrying activities. Outcomesranged from
official warnings infringemens, and somemeétters were referred
to prosecution.

Source: ERR Quarterly Report, 2019-20
More detail on compliance can be found in the ERR Compliance Strategy 2018 i 2020.6

>Z Department of EconomicDevelopment, Jdos, Transport and Resources (2018). Earth ResourcesRegulation Compliance
Strategy2018 - 2020.
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3. Approach and assessmentfr amework

3.1 Approach

The key stepsin devebping this Reportare summarised in Figure 14. Throughout each stage of the
assessment,engagement and feedback was sowght from the department, Victoriad 4. ead Scientst
and the Stakehdder Advisory Panel for OnshoreConventionalGas( 6aehdder Advisory Panel§.
Toensue the R e p otechni&a rigour, the assessmentwas also suportedby peer review by:

3 theGSV

3 theVGP Scientific ReferenceGroup, which includesmembers with experience and expertise in
geascience, ervironmenta studies and the gas indudry

3 Aventus Consutingwho provided expertise in health, safety, security and environmental
impacts

Figure 14: Summary approach

Complete literature review

A review of the VGPstudies (geoscienceand environmental studies, commurity and
1 stakeholder engagemert, and resourceand land use planning), and publicly available
literature was completed.

Devdop scenarios and RBI assessment fr amework

#® Seven hypothetica conventiona gas exploration and developmert scenarios were developed
2 by the department (four in the Otway Basin and threein the Gippsland Basin). In addition,
the RBI assesamert framework, including the economic, social and environmental receptors
was clearly defined.

onduct economic and emissons modelling

Economic impact analysiswas conducted (via Computable Genera Equilibrium (CGE)
3 modelling) to measure the net impactof changeson an economy from the hypothetica

scerarios. Similarly, emisson modelling was conducted to measure the absolute GHG

emssonsand GHG emissonsintensity from the hypothetical scenarios.

Complete RBI assessment
@ The risks, benefits and impactswere identified for each economic, social and environmental
4 receptor from the hypothetical scenarios by applying the RBI assesanert framework and
drawing upon the VGPsciertific study outputs, the literature review, and economic and
environmental modelling.

Reporting
A Report was designed and drafted to provide an assessment of the risks, berefits and
5 impactsof potential new onshore conventional gas exploration and developmert in Victoria.

3.2 Economic modelling

Ecanomic impactanalysis measures the net impact of chargeson an economy. It is used to measue
the net chargein responseto a given event(e.g. such asthe loss of an activity, or increased
expenditure in a particular sector). The key econanic metricsare expressedin terms of chargesto
gross domestic product and employment.
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CGE models are the modelling framework of choice for analysing the ecoromic impactsof major
projectinvestments, including gas production. The analysis is based on EYGEM, E Y Grs-houseCGE
model.

The EYGEM model is a large scae, dynamic, multi-regon, multi-commodity CGE model of the world
ecoromy. The framework of the EYGEM model tracesthe varioustransactionflows in an econany
and is summarised in Figure 15. The EYGEM model enjoys significant flexibility both atthe regional
and sectoral level, including the capdility to individually identify subregons of Audralia, in this
case the Otway and Gippsland regions, the restof Victoria and the restof Augralia.

Figure 15. EYGEM model framework
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The inputsinto the model are related to the extractionand processing of natual gas and were
derived from the seven hypothetcal gas exploration and developmentscenarios, and included:

3 gas productionprofile and time horizon

3  capita investment

3  price of gas™3

3 increasesin investment

3  returnsto capidl.

The inputsinto the model were informedby gas productionand price forecasts published by the
Ausgralian Energy Market Operatar,> historica average develgpmentrates and Audralian

benchmark cost estimates of similar gas develgpments and asset types. A detaileddesciption of the
model, inputsand assumptionsis presentedin Appendix B.

5 Economicmodelling assume a fixed gas price in all of the scenarios corsidered. This is based on the assessnentof price
impacts in the RBI assesament(see 4.2.1.5 ER5: Gas prices) which relies on publicly avalable information. Energy market
modelling has not been corducted.
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5 AEMO (2019). Victorian GasPlaming Report. AEMO (2019). Gas Satement of Opportunities. and Core Energy (2019)
Wholesde gas price outlook databook.
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3.3 Emissions modelling

An emissionsinventay was created based on seven hypothefcal gas exploration and devebpment
scenarios. This inventory modelled the total GHG emissionsover the life of the proposed onshore
devebpmentsas partof the VGPfor the selectedscenaios.

The GHG emissionsprofile was developed based on thefollowing stages:

3 Currentstate analysis- a review was undertaken of sdentific research and ervironmental
studies conducted as part of the VGP, including outputsof regional atmospheric surveys, to
determinea baselineprofile of the greenhousegas emission sourceghat are relevant.

3 ldentify GHG cdculaton boundary - thekey stagesof a natua gas processing cycle were
mappedbased on end-to-endactivitiesthat are typically applicablefrom exploration of
potential natual gas resaurces to the provision of gas for consumerdor end use (summarised
in Figure 16). The NationalGreenhouseand Enagy Reportihng (NGER) legislation includes
requirementsto Reportfor scopel and saope 2 emissions. Emissionsassociated with natual
gas consumption by the end user have not been includedas they would have occumred
irrespectiveof the proposed devebpments.

Figure 16: Natural gas production cycle
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The ecoromic modelling and emission modellingwere conductedseparatly. This meansthe
ecoromic growth assumed in the econanics modelling is not incomorated into theemissions
modelling, which is more static in nature, and only considersthe production, transnission and
distribution of the gas produced under the hypotheticalscenarics. A detaileddescription of the
emissionsmodel, inputsand assumptionsis presentedin Appendix C.

3.4 Risks, benefits and impactsassesment framework

A multi-faceed assessment frameworkwas used to evaluate the risks, bendits and impactsof

seven hypotheical gas exploration and development seenarios(four in the Otway Basin and threein
the Gippsand Basin). For all sevenscenarics, the assessmentconsideredthe following aspectover
the scen a r tinwe diawizon (i.e. shat, mediumand long term):5°

3 benefits: the posttive eff ect a hypotheical gas development scenariohas onthereceptor
assuming indugry complieswith the current legislativeframework

5 Shortterm i benefit, impact or risk occurs within several monthsto five years
Medium term i benefit, impact or risk occurswithin five to 20 years
Long term i benefit, impact or risk occurs between 20 to 50 years.
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3 impacts: the negative eff ecta hypotheical gas devel opment scenario has onthe receptor
asuming industry complieswith the current legislativeframework

3 risks: thelikelihood and conseauencethat the receptor may be exposed to ham becauseof a
hypothetical gas devebpmentscenario assuming indugry complieswith the currentlegislative
framework.

3.4.1.1 Benefitand impact assessmant

The bendit and impactassessment identified and describedthe following for each receptor:

3 the benefit and/or impact: bendits and impactsare thingsthat will happen, and typically
relateto eventdhat occur frequently(e.g. noise emissionsfrom a plant)

3 the causeof the benefit and/or impact: the activitiesor eventshat cawsethe bendit and/or
impact

3  the consequence of the benefit and/or impact occurring: thechangesto the receptor,
whether adverseor bendicial, wholly or partly resutingfrom the activity or eventthat cawsed
the bendit and/or impact>®

3 the control measures(e.g. measuesimposed by the regulatory framework, or common
indugtry practice) used to minimise the consequenceassociated with each bendit and/or
impact.Itis importantto notethat these controlsare genelic in natue, and need to be tailored
to be site-specfic and acount for local environmental conditions

3 the impac rating (residual): the consequence of the bendit and/or impactocaurring to a
receptor is assessed consistentwith the scaing model presentedin Table 17. The rating is
assignedin the contextof the succesful implementation of the identified control measures.

For receptors wherea negative or extremelynegative impacton the receptor was identified, further
consideration was given as to whether the impactcould be mitigated further.

The bendit and impactassessmentwas undertaken based on theVGP studies, informatonprovided
by the department, and publicly available information. The bendits and impacts have been
considered together (i.e. the net-eff ecton thereceptor) as they referto potential effects, one being
postive and the othernegative.The scaing model applied in this assessmentis outlinedin Table
17.

Table 17: Benefit and impact assessnent scoring model

Hypothedical scenario has an extremelypostive Extentof benefit: Benefitto environment reachesa
impact on the receptor large geagraphicalarea, social benefit impacts
large communty (eg. numeoustowns)

Durationof benefit: Long term

Hypotheical scenalio has a postive impact on the Extentof benefit: Environmental benefits are

receptor moderately localised, socid impactsare felt by
small communities(eg. individual town, large
section of community)

Durationof benefit: Medium term

Hypotheicalscenario has a dlightly positiveimpact  Extentof benefit: Environmental benefits are
on the receptor localised, social benefits impact several individuals
(eg. multiple landholders)

Durationof benefit: Short to mediumterm

5 Assessmentof impacts does not take into account industry practice.
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Scoring

8

XX

XXX

Hypotheical scenario has no material impact on
the receptor

Hypotheicalscenario has a dightly negative
impact on the receptor

Hypotheical scenario has a negative impact on the
receptor

Hypotheical scenario has an extremelynegative
impact on the receptor

3.4.1.2 Risk assessmant

Extentof impact: Impact is negligible,
environmenal impact is highly localised, social
impacts are felt atan individual level

Duration of impact: Shortterm, tenporary

Extentof impact: Environmental impact is
localised, social impactsare felt by several
individuals(eg. multiple landholders)

Durationof impact: Shortterm to medium term

Extentof impact: Environmental impacts are
moderately localised, socid impactare felt by
small communities(eg. individual town, large
section of community)

Duration of impact: Medium term

Extentof impact: Impact on environmenteach a
large geagraphicalarea, social impact felt by large
communities (eg. numeoustowns)

Durationof impact: Long term

The risk assessmentapproachfollowed thelSO 31000:2009 Risk Management i Principles and
Guidelines. It identified and describedthefollowing for each receptor:

3

3

the risk: thingsthat may happen, typicaly low probability eventge.g. a gas leak)

the cause of the risk: the activitiesor eventshat causethe risk

the consequence of the risk occurring: the changesto the receptor, whether adverseor
bendicial, wholly or partly resuting from the activity or eventthat causedtherisk

the control measures(e.g. measuresimposedby the regulatory framework, or common
indugtry practice) used to minimise the likelihood or consequenceassociated with each risk. It
is importantto notethat these controlsare geneic in natue, and need to be tailored to be
site-specfic and accaunt for local ernvironmentl conditions

the consequence, likelihood and risk rating (residual): the consequenceand likelihood of the
consequenceoccurring are identified, adopting the ratings outlined below. The risk ratingis a
resut of combining the conseauence and likelihood ratings usng the risk matrix outlinedbelow.
The consequence and likelihood ratings are assignedin the context of the successful
implementation of the identified control measures.5”

For receptors wherea high or severe residualrisk to thereceptor was identified, further
consideration was given as to whether the risk could be mitigated further.

The risk assessmentwas undertaken based on the VGP studies, informaton providedby the
depatmernt, and publicly available informaton. Where VGP studies have previoudy considered the
likelihood or consequence of arisk, this has been adopted for the purposesof this assessment.

57 The inherent risk was not rated, as the existenceof the regulatary frameworkmeant that the inherent risk would not be a
feasible outaome.
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Determining consequence

The following definitionsof consequence ratings were adopted for the risk assessment,consistent
with previousrisk assessmentsundertaken for the VGP (Table 18).

Table 18: Description of consequences

5. Sewvere

4, Serious

3. Moderate

Spatialextent: Externsive (hurdreds
of square kilometresor hectares).

Population: Large groupof plantsor
animals.Nearly an entire habitat
type or speciespopulation.

Duration of impact: Long-term (e.g.
up to 50 years) wholly or partially
reversble damage.

Active rehabilitation required over
many years. Habitator species is
unlikely to recolonise.

Impacts on: Threatened species,
uniqueficonic species, habitatsor
ecosystems

Spatial extent: Localisdto
extersive (tensof square kilometres
or hectares).

Population: Large groupof plantsor
animals. Partial habitat type or
population.

Durationof impact: Long-term (e.g.
20-50 years), reversble danmege.
Active rehabilitation required over
years Habitator speciesis likely to
recolonise.

Impacts on: Threatened species,
uniqueficonic species, habitatsor
ecosystems

Spatialextent: Moderately localised
(<10 squere kilometresor hectares).

Population: Smdl to large group of
plantsor animals.

Durationof impact: Medium-term
(eg. 5-20 years), reversible
damage. Active rehabilitation
required over months/years. Habitat
or speciesis highly likely to
recolonise.

Impacts on: Threatened species,
uniqueficonic species, habitatsor
ecosystems
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Population: Very large community
(eg. multiple suburbs/townsor city,
entire fishery) or state-wide.

Impact: Large increased cat of
living or business operations(e g.
hurdreds of thousauwls of dollars),
high-level/long-term nuisance.
Business or residency unlikely to
remainviable. Longterm (e.g.
monthsto yearg exclusiorfrom
operations.

Conmmunity outrage, corflict
between neighbours/towns.

Durationof impact: Longterm
(year/s).

Population: Large comnunity (e.g.
town/s of several thousandgeagole,
tensto hurdreds of fisheries
licensees).

Impact: Moderateincreased cast of
living or business operations(e g.
tensof thousauls of dollars), high-
level nuisance. Businessor
residency may not remain viable.
Long-term (eg. weeks to one
month)exdusion from operations.

Noticeable community
unrest/tersion, conflict between
neighbours.

Durationof impact: Medium-term
(weeks).

Population: Smadl community (e.g.
town of several hurdredpeale,
tensof fisherieslicensees).

Impact: Minor increased cat of
living or business operations(e.g.
thousaus of dollars), medium-level
nuisance. Short-term (up to several
days) exclusionfrom normal
operations.

Some community unrest/tension,
unease between neighbours.

Duration of impact: Short-term
(days to weeks).

Impact: Irreparable damage to
item/placeof internationalor
national cultural heritage
significance.

Durationof impact: Permanent.

Impact: Serious(eg. extersive) but
repairabe damageto item/place of
internationd or national cultural
heritage significance.

Durationof impact: Long-term
(repair/restoration may take months
or years).

Impact: Repairabe damage to
itenV/placeof national cultural
heritage significance.

Duration of impact: Medium-term
(repair/restoration may take weeks
or months).
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Spatial extent: Localised (<1 square
kilometreor hectare).

Population: Smal groupof plantsor
animals.

Duration of impact: Short-term (e g.

Population: Several individuals(e.g.
multiple landholders, < 10 fishing
licensees).

Impact: Minor increased cast of
living or business operations(e.g.

Impact: Low level of repairable or
irreparable damageto item/place of
stateor national cultural heritage
significance.

Durationof impact: Short-term

8 | several monthsto 5 years) hurdreds of dollars), low-level (repair/restoration may take days or
-é reversble damage. nuisance, no exclusion from normal weeks).
) . o operations.
o Active rehabilitaion may be . . .
required over weeks. Habitat or Duration of impact: Temporary
specieswill recolonise. (several hoursup to several days)
Impacts on: Non-threatenedor
threatened species, habitats or
ecosystems
Spatialextent: Highly localised (up Population: Individual (e g. Impact: No visible damageto
to tensof square meties). landholder, fisher). item/placeof local, state,nationa
Population: Individual plant or Impact: No increasedcost of living or international cultural heritage
o animal. or business operations, low-level significance.
e} Duration of impact: Immediate (e g. nuisance. Durationof impact: No lasting
% up to several montts), reversible Duration of impact: effed.
Z damage. No active rehabilitation Immediate/temporary (minutesto
- required Habitator speciesis several hours)

knownto recolonise.

Impacts on: Non-threatened
comnon species, not affecting
habitatsor ecosystens.

Source: Adapted from information providedby the depaitment.
Determining likelihood

The following definitionsof likelihood were adopted for the risk assessment,consistentwith
previousrisk assessmentsundertaken for the VGP (Table 19).

Table 19: Description of likelihood

Industry experience “ Probability of occurrence

5.Very likely Occursfrequently in the A daily event 100%
industry
4. Likely Has occurred several timesin Could occur within the next few  70-99%
the industry weeks
3. Possible Conmmonly occurs in the Could occur within weeks 40-69%
industry to months.
2. Unlikely Occursinfrequently in the Could occur within monthsto 11-39%
industry years
1. Highly Has occurredonce or twice in A one in 10-year event 1-10%
unlikely the industry

Source: Adapted from information provided by the depatment
While the assessmentof likelihood is guided by the definitionsin Table 19, it is still a somewhat

subjecive exercise.

Risk matrix

The risk matrix showvn in Table 20 is based on multiplying the conseaience and likelihood of a risk.
Table 21 definesthe rankingsbased on the scaesin the risk matrix.

Table 20: Risk matrix
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Likelihood

unlikely
5
4
3
2
1

(0]
=J
: i
5
1. Negligible 5 4 3 2

Table 21: Risk ranking

Risk ranking Score

20-25
High 10-19
Moderate 5-9
Low 1-4

3.4.1.3 Assumptions

The following assumptionswere applied for the analysis:

3 theanalysiswas conducted usng the best available informatonat the time of the assessment
(i.e. VGPanalysis, publicly available informatonand EY modelling based on thesesources)

3 thereceptor scaingmodel and rating model for each hypothetical gas exploration and
devebpment seenarioreflects how that receptor would be impacted after the cumrent
legislative framework has been applied.Scoingtherefore assumesthat:

3  futureupdatesto the Petroleum Regulatory Frameworkthat may occur are not consideed

3 industry practice over and above the current legislativeframework is not reflectedin the
receptor scoringbut ratherconsideedin a quditativeanalsis, wherethere is evidence®®

3 ERRhasthe capacity and cgpability to apply the regulatory controlsthat have been
identified in the analysis.

3.4.2 Dexriptionof receptors

A set of econanic, socel and environmental receptors were developedased on the scopeof the
VGPand drawing on issuesimportantto stakehdders as derived from VGP community engagement,
previousstudies and inquiries and in consutation with the StakehoderAdvisory Pand, the
Scientfic ReferenceGroup and othergovernmentagenciesncluding the Depatmentof
Environment, Land, Water and Planning and the Departmentof Premier and Cabinet. The receptors
were assessedin a case study on Beach Energyfs Otway gas plant also informed the selection of
receptors for this Repot. *® The receptors were sccialised with For each receptor, several measures
were defined, based on the scopeof analysis undertaken by the VGPpublicly available informaton,
and EY ecoromic and emissions modellingbased on these sourcesA workshopwas conducted on

%8 This is because it is unclearwhetherindustry practices are consistentacrossall market participants.
5% SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis. Department of Jobs,
Precinctsand Regions. UnpublishedReport.
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19 November2019 with the depatment,Victoria 6 Llead Scientst and members of the Stekeholder

Advisory Panel to confirm the final receptors and measues.

This analysis has focusd on the directrisks, bendits and impactsof the hypothetical onshore
conventionalgas exploration and development scenarios. Potential indirectbenefits, impactsand
risks that have not been explicity measured, but are identified, whererelevant, in the analysis.

The ecoromic, socel and environmental receptors are sunmarised in Table 22, Table 23 and Table
24, including receptor descriptionsand measures.

Table 22: Economic receptors

# Reaeptor

ER1 Employment

ER2 Gross state
product (GSP)

ER3 Gross regiona
product (GRP)
and gross
regional
income(GRI)

ER4 Domestic gas
supply
(Export,
household
use,
electricity
generation)

ER5 Gas prices

ER6 Govenment
revenue

Table 23: Sccial receptors

# Reaeptor

SR1 Community
hedlth, safety
and security

What directand indirect regional
employmentnumbers and type thatwill be
added?

How much value will be addedto Victoria?

How much value will be addedto regiona
areas including changes in regiona income?

What are the flow on economic benefits to
usersof gas in Victoria?

What are the price impacts of increasedgas
supply (i.e. will gas or electricity prices
decrease)?

What are the flow on economic benefits to
government through taxationand royalties?

What level of impact on the communityd s
hesdlth, safety and security will gas
developmenthawe?

Direct employment(full-time equivalerts
-FTE) in three regions(i.e. Otway region,
Gippdandregion and rest of Victoria)

Indirect enployment (FTE) in three
regions(i.e. Otway region, Gippsland
region and rest of Victoria).

GSPof Victoria.

GRPin three regions(i.e. Otway region,
Gippdandregion, rest of Victoria)

GRIin three regions(i.e. Otway region,
Gippdandregion, rest of Victoria).

Gas supply for direct use in Victoria
Gas peakinggeneation supply in Victoria
Energy security in Victoria.

Price of gas in Victoria

Wholesaleelectricity market pricesin
Victoria

Royalties

Company taxation (includingincometax,
land tax, payroll tax and rates).

Spill risk on site

Visible flaring from the site

Fire risk

Noise from operations/exploration
Dust generation

3
3
3
3
3
3

Public safety.
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SR2

SR3

SR4

SR6

SR8

Receptor

Community
wellbeingand
social
cohesion

Land access
and use issues

The
Aboriginal
Community
and peaple

Schaools,
education and
vocatiordal

capecity

Protection of
cultura
heritage

Existing farm
industries,
food and
biosecurity

Labour and
working
comditions

What level of impact will occur with respect
to the conmunityd wellbeing?

What are the current usesof land, how will
land access impact on this land use as well
impact the surrounding areas?

What impacts are there on the Aboriginal
community?

What educationa opporturitiesare created?

How (if any) will areas of cultura heritage be
affected?

How will surrounding farm and food
production,and biosecurity be impacted?

What working corditionswill be in place for
the developmentand operationof gas
production?What mechanismsare there to
support a diverse workforce?
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5

Conmmunity attitudesto proximity of
developmentand exploration

Community projects funded by gas
development

Conmmunity engagemaent in decision
making process

Accessand affordability of housig and
essential services

Impact on loca roads.

Landownercorsultation to inform
landownerconsent and compensation
agreementsand |lease agreement

Adequecy of processfor disseminating
community updates about land use as
well as corsultation periods

Size of land impactedby gas
exploration'development activiti es

Impact on land value

Adequecy of rehabilitation aftergas
productionand exploration.

Awareness of gas developmentby the
Aboriginal community

Recondliation action plan for potential
operatars

Number of Aboriginal conmunity
menbers enployed(direct)

Number of Aboriginal businesses
impacted (indirect).
Risk of impact to Native Title.

Projectedincrease in apprenticeships,
and population growth

Contibutionsto school funding.

Risk to non-Aboriginal cultural heritage
sites
Risk to Aboriginal cultural heritage.

Ability to co-exist with existing
agricultureindustries

Impact on livestock locatd near drill
sites

Gross size of farming land usedfor
exploration/development
Conpensation providedto farmers for
well sites loatedon farmland

Management of potertial and actual
incursion of pestsand diseases

Existerce and assessnentof an
Enterprise BargainingAgreement(EBA)
improvingenployment conditionsfor
workers

Workforce representation

Organisationalpolicies and procedures
governing working corditions
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Table 24: Environmental receptors

v e T (S
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4. Otway scenariosand summary assessment

This section providesa description of the Otway Basin hypothefcal onshore conventionalgas
exploration and devebpment scenarios, and a sunmary of ther performanceagainstthe
assessmentframework outlinedin Chapter 3.

4.1  Otway Basin hypothetical exploration and develbpment
scenarios

4.1.1 Overview of Otway Basin scenarios

Four hypothetcal scenarios have been developedto assessthe risks, bendits and impacts of
potential onshoreconventionalgas exploration and develgomentin the Otway Basin in Sout-West
Victoria, if the moratorium were lifted. The scenariosinclude four hypothefcal levels of
devebpment i minimum scenaio, low, mediumand high.®°

The Otway Basin hypothefcal scenariosare based on a prospecivity assessmentand resource
estimate conducted as part of the VGP. Legacy dataand new informaton acquired during the VGP
were used to compile maps of sourceseal and reservoir rock units that needo be presentif gas is
to be found. For the Otway Basin hypothetcal saenarios, these datasets were synthessedand
refinedto createmaps of prospeciveareas. The preliminary prospecivity maps indicate areas
where thereis a minimum, low, moderateor high probability that gas might be found. This mapping,
togetherwith the resuts of pastexploration,were used to estimatehow much gas might be found
and form the bass of the hypotheical scenalios.

Asthe scenariostranstion from minimum to high levels of exploration and development,there is an
increese in:

3 on-ground actvity (exploration, drilling, trucksand other processing activities)
3 thenumberof exploration and discovery wells

3 resourcesize in Bcf

3 thenumberand/or size of processing facilities

3 thetotal area requiredfor devebpments.

A full sutmmary of the scenarosbased on the descriptionsdetailedin this section is listed in Table
25.

Table 25: Summary of Otway Basin hypothetical exploration and development scenarios

1 Otway Basin 3 Total estimateddiscoveredresourcesof 81 Bcf(90 PJ)
(Minimum 3 Discoveriesin the following reservoir rock units: upper Waarre Formatian, Pretty Hill
scenario) Formation and the Sawpit Sandstone

3 Explorationand developmentin theEastern Region (Port Canpbell Embayment)and
Western Region (Penola Trough)

3 Eighteen (18) exploration wells resulting in six discoveries; 14 developmentwells are
required, inclusiveof the six discovery wells

3 Gas discoveredin the Port Canpbell Embayment is proces®dusing existing facilitiesand
gas discoveredin the Penola Trough requires one new processng plant (either full-scale or
modular).6*

0 Scenario dataprovidedby the department
51 For modelling purposes, it is assumedthata modularplant will be constructedasiit is likely that goeratorswill already have
establishedinfrastructurein the region.
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2 Otway Basin 3
(Low) 3

w

3 Otway Basin
(Medium)

w

()

4 Otway Basin
(High)

()

Total estimateddiscoveredresourcesof 294 Bcf (317 PJ)

Discoveriesin all seven reservoir rock units: Flaxman Formation, lower and upper Waarre
Formation, Heathfield Sandsone, Windermere Sandgone,Pretty Hill Formationand Sawpit
Sandstone

Explorationand developmentin theEastern Region (Port Canpbell Embaymen), Western
Region (Penola Trough) and Central Region

Fifty-four (54) exploration wells resulting in 18 discoveries; 52 developmentwells are
required, inclusiveof the 18 discovery wells

Gas discoveredin the Port Canpbell Embayment is proces®dusing existing facilities and/or
a new modular plant; a new modular plant is required for the Central Region; gas discovered
in the Penola Trough requires one new full-scale processng plant.

Total estimateddiscoveredresources of 434 Bcf (470 PJ)

Discoveriesin all seven reservoir rock units: Flaxman Formation, lower and upper Waarre
Formation, Heathfield Sandsone, Windermere Sandgone,Pretty Hill Formationand Sawpit
Sandstone

Explorationand developmentin theEastern Region (Port Canpbell Embaymen), Western
Region (Penola Trough)and Central Region

Eighty-one(81) explorationwells resulting in 27 discoveries; 81 developmentwells are
required, inclusiveof the 27 discovery wells

Gas discoveredin the Port Canpbell Embayment is proces®dusing existing facilitiesand/or
a new modularplant; a new modular plant is required for the Central Region; gas discovered
in the Penola Trough requires one new full-scale processng plant.

Total estimateddiscoveredresources of 660 Bcf (715 PJ)

Discoveriesin all seven reservoir rock units: Flaxman Formation, lower and upper Waarre
Formaion, Heathfield Sandsone, Windermere Sandgone,Pretty Hill Formatonand Sawpit
Sandstone

Explorationand developmentacrossthe Victorian Otway Basin from the Eastern Region
(Port Canpbell Embayment)to the Western Region (Penola Trough) includingthe Central
Region

One hurdredand thirty-eight (138) explorationwells resulting in 46 discoveries; 125
developmentwells are required, inclusiveof the 46 discovery wells

Gas discoveredin the Port Canpbell Embayment is proces®dusing existing facilitiesand/or
a new modularplant; a new modular plant is required for the Central Region; gas discovered
in the Penola Trough requires one new full-scale processng plant, with potenté for an
additional modular plant.

The hypothetcal scenarioswere developedrom modelling conducted by the GSV. The expected
number of discoveries were derived for each reservoir rock unit that gas might be found (Table 26).
The gedogicalunits listed in Table 26 increasén gedogica age and genegaly, thedepththey are
found atwithin the Otway Basin (i.e. the Flaxman Formationisthe youngest unit). The number of
discoveriesincreasesin each reservoir rock unit for each scenariofrom the minimum scenarioto

the high scenairio.

Table 26: Otway Basin hypotheti cal development scenarios i expected number of discoveries
Expected number of discoveries

Reservoir rock unit

FlaxmanFormaion
Upper Waarre Formation
Lower Waarre Formétion
Heathfield Sandstone
Windermere Sandstone
Pretty Hill Formaton

Sawpit Sandstone

2 S 6

1
1
0
0
0
&
1
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Expected number of discoveries

TOTAL 6 18 27 46

Reservoir rock unit

The number of discoveries for each scenarioand reservoir rock unit was thenused to determinethe
discovered volumesand the number of wells that might be requiredto developthe resourcesacross
geogm@phicareasin the Otway Basin (Table 27). Asthe numberof discoveries increasefor each
hypothetical scenario, the level of develgomentacrass each geograhic area increases. The number
of develgomentwells required in each geographicarea for each scenario(Table 27) includesthe
succesful exploration wells in each scenario. The number of devdopmentwells were caculated
based on approximately one well per 5 Bcf of production. This resutsin a maximumnumber of wells
for each scenario.®?

Table 27: Otway Basin _hvpothetical development scenarios i discovered resources and number of development wells
) Number of discoveries Discovered resources (Bcf) ool e e "
Geographic
area : ] . -
DEEEEEEEEEEE

Port
Canpbell

Embayment 2 6 9 17 13.5 49 80 151 2 7 13 26
(Eastern

Region)

Penola

('\;,c’e;jggm 4 9 13 20 67.5 1825 2505 363 12 32 48 71

Region)

Central
Region 0 3 5 9 0 62.5 103.5 146 0 13 20 28

TOTAL 6 18 27 46 81.0 2940 4340 660.0 14 52 81 125

The estimates cdculated by GSVwere classified as an estimateof prospectve/undiscovered
resourcesas definedby the Petroleum ResourceManagement Sysem.® This estimateis also known
as a yet-to-find and is an estimateof the remaining potential in a petroleumbasin. The yet-to-find
estimateis the product of the number of features(fields) and ther size and the probability of
succes. The method adopted by GSV was the same used by the United States Gedogical Surveyto
assess hydrocarbon provincesworld-wide in 2000. The minimum, low, medum and high estimates
of prospeciveresourcescover a range of uncertainty from mostcharce of succes (low
hypothetical scenario) to lead chancef succes (high hypothetical scenaiio).

The Otway Basin has an additional iminimum scenaiiod scenariothat reflectsthe quantity of gas that
was discoveredand producedin thePort Campbell areain the pad. A discovered resourceof 81 Bcf
is used asthe minimum scenaio and representsa more constrainedand conservative estimateto
allow the modelling to testas full a range of optionsas possible.

EY has adopted a seriesof assumptionsfor the purposes of econanic modelling. In paricular,gas
productionis assumed to occur over a 27-year period with operations beginningin 2023. In

52 For somefields this will be an overestimateand for othe's, an underestimate.In reality, thereis a large variationin the
number of developmentwells required For exanple, four wells were usedto producegas from the Minerva field offshare.
This field had around500 Bcf original gas in place. Whereasthe onshorelonafield had around40 Bcf original gas in place
and also usedfour developmentwells.

53 Spe.oig. (2020). [onling] Available at: https//www.spe.oig/en/industry/reserves/ [Accessed15 Dec. 2019].
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addition, gas devebpmernts are assumedto be relatively consistent acrcss the life of each project
and ceasesin 2050 as 100 per cent of resourcesave been extracted.

Appendix B providesfurther detail on the assumptionsmade acrass the Otway Basin hypotheical
seenariosand includesa visual representationof when capitl expenditure (on new develgoment
wells, tie-backsand gas plants)occursover the lif etime of each develgpmentscenalio.

4.1.2 Minimum scenario hypothetica scenario

The minimum scenariorepresents a scenariogenegated from GSV estimates with the least possible
uncertainty. It can be thought of as the saenariowith resourcemostlikely to sustain gas
devebpment. Althoughthis is the lowest resourcesize, thereis a higherlikelihood that there will be
succesful discoveries. In the minimum saenario, the rock layersthat have the highest prospectvity
are those where gas has been found beforei these are the Flaxman Formation and upper Waarre
Formaton, and the Pretty Hill Formaton and the Sawvpit Sardstone.

The Flaxman Formation and upper Waarre Formaton are largely restrictedin the onshoredtway
Basin to an area known as the Port Campbell Embayment, between Warrnambooland the Otway
Ranges(the Eastern Region in Figure 17). Gashas beendiscoveredand produced from this area in
the past(between 1986 and 2006). The Pretty Hill Formaionand the Sawpit Sandstoneare most
prospecive in a gedogica area known as the PenolaTrough, located to the eastof Casterton,
extending into South Audralia(the Western Region in Figure 17). Gashas also been discoveed and
producedhere in the pastin SouthAudralia.

In the SouthAudralian Penola Trough, new gas discoveries have been made recently including
Dombey-1 in October2019 and Haselgrove-3 in Decanber 2017.54% Adjacentto the Port Campbell
Embayment,off shae in Commonwealth waters, gas was discoveredin Annie-1.% These new
discoveriesdemonstrate that there is gas till to find in these rock units (plays) and in these
geogmphic areas.

The minimum scenariotherefore incorporates potentia discoveriesin the mostprospeciveareasi
the Port Campbell Embaymentand the PenolaTrough (Figure 17). Inthisscenario,there are six
new discoveriesi two in the Port Canpbell Embayment and four in the PenolaTrough. The historica
succesrate in the Otway Basin has been around 30 per cent,so it is estimated that 18 exploration
wells would be requiredto make the six discoveries. The succesrate in the Port Canpbell
Embaymentis higherat arounds0 per cent,so the number of exploration wells requiredin the area
may be lower. Sametimesfurtherexplorationwells may be requiredto definethe full extent of the
gas accumulation.

54 CoqperEnergy. (2020). New gas disaoveryat Dombey1DWL. [onling] Available at:
https//www.cooperenergy.com.au/Upload/Dombey-Pretty-Hill.pdf [Accessed20 Dec. 2019].

% Member.afraccesscom. (2020). New gas discoveryin theOtway Basin, South Australia. [onling] Available at:
http://menber.afraccesscom/media? d=CMN://2A10597 72&filename=20180111/BPT_01940745.pdf [Accessed20 Dec.
2019].

5 CoqperEnergy. (2020). New gas field at Annie. [onling] Available at:
https//www.cooperenergy.com.au/Upload/New%20gas’20field%20discovery%2 0at%20Annie.pdf [Accessed20 Dec. 2019].
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Figure 17: Otway Basin hypothetical minimum scenario exploration and development scenario i gasto be found in the
Port Campbell Embayment (Eastern Region) and the Penola Trough (Western Region).
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For smaller gas fields (i.e. afield size of aroundor under5 Bcf), the exploration well is genealy
converted into a production well. For larger accunulations,additional devebpmentwells may be
required. For this dminimum scenaliod scenario,a maximum of 14 development wells would be
requiredin both areasinclusve of the six exploration wells.

An estimated total discovered resourceof 81 Bcf (13.5 Bcf in the Port Campbell Embaymentand
67.5 Bcf in the PenolaTrough) coud be processed using existinginfrastructure in the case of the
formerand a new processing facility requiredin the caseof the later. In thePort Canpbell
Embayment, existing facilitiesinclude the Otway GasPlant and the Minerva Plant. The Minerva Gas
Plant has a processing capacity of 150 TJ per day.®”

4.1.3 Low hypothetica scenario

The hypothetcal scenariofor a low level of exploration and development corresponds to a low
prospective resourceestimate. Althoughthis is a low resourcesize, thereis a higherlikelihood that
there will be succes of a discovery.

In theddwodscenario,there is a greater level of exploration and development in the Port Campbell
Embayment (the Eastern Region in Figure 18) and PenolaTrough (inclusve of an areato the
southeasti the Western Region in Figure 18) and exploration and devebpmentin the geographic
area betweenthese two (e.g. the Tyrendarra Embayment, Windermereand Warrongtroughs).
These are labelled Cential Region in Figure 18.

In this scenario, explorationand development is undertakenin al rock layersthat have been
identified by the GSVas prospective plays in Figure 18. This includesareas and plays that are
considered highly prospective and areaswherethe prospectvity is less certain. Redwced
prospecivity, as assessed by GSV, is due to eithera lack of dataor historical datathat
denonstated an absence of accunulationsor indicationsof hydrocarbons(known as shows).

57 Note excess capacity in these plantswould be usedto accommalate processng of gas from new discoweriesin the area
before any additiona infrastructure investment is made.
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Figure 18: Otway Basin hypothetical low exploration and development scenario i gas to be found in the Port Campbell
Embayment (Eastern Region), Penola Trough (Western Region) and in the Central Region.
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In theddwbscenario,there are 18 discoveriesi six in the Flaxman and Waarre formaions(in the
Port Campbell Embaymert), nine in the Pretty Hill Formationand Sawpit Sandstone(in the Penola
Troudh, including the areato the southeast) and threein the Heathfield and Windermere
sandstones.Using the historicalsucces rate in the Otway Basin of around30 per cent,it is
estimatedthat 54 exploration wells would be requiredto make 18 discoveries.

In theddwodhypothetcalscenaio, 52 development wells would be requiredto producethe
resourcesincludve of the exploration wells that were drilled to make the discoveries (34 additional
wells). InthePort Canpbell Embayment(Eadern Region), sevendevelopmentwells are used for
production.In the Centa Region area, 13 devebpmentwells are used. In the PenolaTrough
(Western Regbn), 32 development wells are requiredfor production.

An estimated total discovered resourceof 294 Bcf (49 Bcf in the Port Campbell Embayment, 182.5
Bcf in the PenolaTrough and 62.5 Bcf in the Cential Region) are processed usng existing
infrastructure and new processing facilities.

In thePort Canpbell Embayment, existing facilities and/or a new modular plant coud be used to
processarownd 49 Bcf. A new modular plant would be requiredto processgas in the Cential Region,
and a new full-scale plant would be required for the PenolaTrough and surounds.

Processing capacitywill aff ectthe speedit which volumesare produced. If a processing plant such
as Minerva processes150 TJ per day (54,750 TJ per amum), that is 54.75 PJ or arounds0 Bcf
peryear (a maximumthat is unlikely to be reached).%®

8 Even if capecity was optimal, productionfrom rock formatonsmust not damage the formaton and hinder further
production.
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4.1.4 Medium hypothetical scenario

The hypothetcal scenariofor a mediumlevel of exploration and development correspands to a
medium prospecive resaurce estimate. The dnediuméscenariois the mid casewherethere is a 50
per cent chanceof succes or likelihood that there will be a discovery.

In the dmediumd hypotheical scenario, there is a greater level of exploration and develgpment in the
Port Campbell Embayment (the Eastern Region in Figure 19) and PenolaTrough (inclusive of an
areato the southasti the Western Region in Figure 19) and exploration and developmentin the
geogm@phic area between these two (e.g. the Tyrendara Embayment, Windermereand Warrong
troughs). These are labelled Centiel Regon in Figure 19. In this seenario, exploratonand
devebpment is undertaken in all rock layersthat have been identified by GSVas prospective plays
in Figure 19. This includesareas and plays that are considered highly progpectve and areaswhere
the prospectvity is less certain. Redwced prospectivity, as assessed by GSV, is due to eithera lack
of dataor historica datathat demonstrated an absence of accunulationsor indicationsof
hydrocarbons(known as shaws).

Figure 19: Otway Basin hypothetical medium exploration and development scenario i gas to be found in the Port
Campbel Embayment (Eastern Region), Penola Trough (Western Region) and in the Central Region.
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In thednediuméscenario,there are 27 discoveriesi nine in the Flaxman and Waamre formatons(in
the Port Campbell Embaymenti Eastern Region), 13 in the Pretty Hill Formation and Sawpit
Sardstone (in the PenolaTrougdh, including the areato the southeast; the Western Region) and five
in the Heathfield and Windermere sandstones in the Centia Region. Using the historical succes
rate in the Otway Basin of around30 per cent,it is estimatedthat 81 exploration wells would be
requiredto make 27 discoveries.

In the dmediumd hypotheical scenario,a tota of 81 develgpmentwells is requiredfor production of
the resourcesnclusve of the exploration wells that were drilled to make the discoveries (54
additional wells). In the Port Canpbell Embayment, 13 devdopmentwells are used for production.
In the Certral Region, 20 develgpmentwells are used. In the PenolaTrough and to the sautheast
(Western Regibn), 48 development wells are requiredto producethe gas resaurce.
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An estimated total discovered resourceof 434 Bcf (80 Bcf in the Port Campbell Embaymernt, 250.5
Bcf in the PenolaTrough and 103.5 Bcf in the Cential Region) are processed using existing
infrastructure and new processing facilities.

In thePort Canpbell Embayment,the discovery of around80 Bcf is aboutthe same volume of gas
that was discoveredand produced from the area between 1986 and 2006.%° Existing facilities could
be used to processthis volume,or alternatly an additionalmodular plant may be constructed. A
new modular plant would be requiredto processgas in the Centia Region, and a new full-scale plant
would be required for the PenolaTrough and surrounds.

4.1.5 High hypothetical scenario

The hypothetcal scenariofor a high level of exploration and development corespands to a high
prospective resourceestimate. Althoughthis is the highest resourcesize, thereis a less likelihood
that there will be succes.Inthe6 hhihypotheical scenaio, the rock layersthat have the highest
prospectvity - the Flaxman Formaton and upper Waarre Formaion, and the Pretty Hill Formaton
and the Sawpit Sandstoneare wholly developed. A high number of discoveries are madein less
prospeciveareasof the basn 1 inclusve of plays in the lower Waarre Formaion and the Heathfield
and Windermere sandstones.

Intheé hhégpenario,there is a greater level of exploration and developmentin the Port Campbell
Embayment(Eadern Region), PenolaTrough and the areato the southast (Western Region), and
Centia Region (e.g. the Tyrendara Embayment, Windermereand Warrongtroughsi see Figure
20).

Figure 20: Otway Basin hypothetical high exploration and development scenario i gas to be found in the Port Campbell
Embayment (Eastern Region), Penola Trough (Western Region) and in the Central Region.
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Inthed hhogpenario,there are 46 discoveriesi 18 intheFlaxman and Waarre Formatons, 19 in
the Pretty Hill Formaton and Sawpit Sandstone,five in the Heathfield Sandstone and four in the
Windermere Sandstone. With a historic success rate of around30 per cent,it is estimatedthat 138
exploration wells would be requiredto make the 46 discoveries.

% DJPR, 2015, A review of gas prospectivity: Otway region
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Inthe6 hhdhypothetcal scenario, a total of 125 developmentwells inclusve of the exploration
wells that were drilled to make the discoveries (79 additional wells). A higher rumber of additional
wells are requiredto producedevelopgas resourcesn the 6 hhbgpenariothan for the othe
scenarios. In thePort Campbell Embayment(Eagern Region), 26 development wells are used for
production.In the Centia Region, 28 development wells are used. In the WesternRegion, 71 wells
are requiredfor production.

An estimated total discovered resourceof 660 Bcf (151 Bcf in the Eastern Region, 363 Bcf in the
Western Regon and 146 Bcf in the Cential Region) could be processed usng a mix of existing
infrastructure and new processing facilities.

In thePort Canpbell Embayment, existing facilitiesinclude the Otway GasPlant and the Minerva
Plant coud be accesed for processing. At these volumesa new modular plant would be required in
the area. Given that additionalvolumeshave been discoveed and that thereis more gas yet-to-find
off shaein Commonwealth Waters and Statewaters (that is, within the threenautica mile zone
fromthe shorgline),the existinginfrastructure may be used to processthat gas.

One or two modular processing facilitieswould be requiredin the Cential Regon andin the Western
Region (PenolaTrough and surounds), a full-scle plant would be requiredwith additional capaciy
from a modular plant if there was a needfor increagd production.
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4.2 Assesment of Otway Basin hypothetical scenarios

4.2.1 Economic impact assessmeant
4.2.1.1 ER1: Employment

What directand indirectregional employmentnumbers and type that will be added?

Benefits and impacts

The analysis has identified bendits to employment with respectto the Otway Basin hypotheical exploration and development scenarios. Economic impact
analysis was used to assessthe extentto which the Otway Basin hypotheical explorationand devebpmentscenarioscould impact employment outcomes
both within the region, and more broadly acrass Victoria.

In Table 28, the minimum scenarioand the low, medum and high saenariosare projecied to resut in employment growth primarily in the Otway region.
The analysissuggests that there will be same redistribution of labour as a resut of the project,with enploymentbeing drawn from therest of Victoria in
orderto satisfy demand. The high scenariois expected to provide to mostsignificantemploymentimpact, with just over 5,500 total FTE projected to be
created between 2020/21 and 2049/50, which equatesto approximately 204 FTEsa year.

Table 28: Employment impact for the Otway Basin hypothetical scenarios

# o _ employment employment employment “

Otway Basin Otway region 0.06%
1 (Minimum 2021/22 2030/31
scenario) Rest of Victoria -132 -9
. Otway region 1532 661 2194 0.14% 122
2 gt;vv?,;’ Basin 2021/22  2041/42
Rest of Victoria -409 -13
. Otway region 2416 1059 3475 0.18% 151
3 ?tM‘ggl’[j E])as'” 2021/22  2043/44
Rest of Victoria -589 -13
. Otway region 3816 1689 5506 0.24% 204
4 ?tHYgI?; Basin 202122  2048/49
Rest of Victoria -810 -14
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0 Assessmentof economicreceptors are based on the outputsof EY6 economic modelling, the figuresof which are estimates.
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Note: * The total and average FTEfiguresare measuredfrom the start year to the end year statedfor each scenario. These sart and end yearsalign to the periodswhere thereis gas produdion
and / or investment for each scenario, as outlinedby the CGE Modd Inputs describedn this document.

The projecis impacton ermploymentwill vary depending on the scope and level of requiredexpenditureunder each scenario(se e appendix B for
assumptions).In additionto the directenploymentimpacts elating to the additionalworkersthat will be direcly employmentto deliver and implement
the proposed program, the projectwill also lead to indirectenmploymentgrowth acrass adjacentindugtrieswhich will be required to hdp satisfy the
demand created by the project.

The assessmentof the impactto enploymentis sunmarised in Table 29.

Table 29: Key benefits and impactsto employment

Description of  Description of cause Description of consequence Description of current control Residual Can this impact be
benefit or measur es impact miti gated furt her?
impact rating
Projected The implementaion of gas exploration Growth in enployment can be categorised N/A Minimum N/A
employment and developmentin the Otway region as: scenalio: §
growth will increase demandind create(_j_ 3 direct employment growth relating to Low:
additiona employment opporturities the workersrequired to undertakethe '
. : Medium:
gas explorationand developmentin the )
Otway region High:

3 indirect enploymentgrowth as a result
of the demandcreated by the project,
including expenditure from direct
enployees.

Asthe number of explorationand

developmentsites inceasesacrossthe

hypotheical scenarios, the ongoing
expenditure will help to create additiona
jobs acrossthe Otway region, both in terms
of enploymentdirectly related to projects
aswell as indirect enploymentrelated to
suppliersand induced enployment in other
industries.

Asoutinedin Table 28, enployment ranges
from 387 directand 182 indirectFTEsin the
minimum scenario to 3816 directand 1639
indirect FTEs in the high development
scenalio. Average annud FTEsas a
percentage of loca enploymentranges
from 0.06% in theminimum scenario to
0.24% in the high development scenario. As
such impact on projected enmploymentis
expectedto be no impact in the minimum
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Description of  Description of cause Description of consequence Description of current control Residual Can this impact be

benefit or impact miti gated furt her?
impact

scenafio and dightly positivefor the
remainingscenarios.

Risk assessment

No risks were identified for this receptor.

Overall assessment

The assessmentfound all scenariosare projected to result in employmentgrowth primaiily in the Otway region, ranging from an average amual additional
57 FTEunderthe minimum scenario (or total of 569 FTET 387 directand 182 indirect)over the lifetime of productionto an average amual additional
204 FTE under the high scenario (or total of 5,506 FTE| 3,816 directand 1,689 indirect)over the lifetime of production.

The analysis suggests that there will be same redistribution of labour as a resut of the project,with employmentbeing drawn from therestof Victoria in
orderto satisfy demand. The ratings for each scenariohave been assessed based on theirrelative overall impacton employmentaaossVictoria with high
s@enarioexpecied to have the largestimpacton employment acrass in the Otway region, however,still minor in comparisonto total Stateemployment
(seeTable 30). Assuch impact on projected employmentis expected to be no impactin the minimum scenarioand dightly positive for the remaining
saenairios.

No risks were identified for this receptor.

Table 30: ER1: Benefits and impact assessment

Minimum scenario XXX X X x 3
Low scenario XXX XX x 3
Medium scenario XXX XX x 3
High scenario XXX X X x 3
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4.2.1.2 ER2: Grossstate product

How much value will be addedto Victoria?
Benefits and impacts

Ecaonomic impactanalysis was used to assessthe extentto which the Otway Basin hypothetcal exploration and development scenatoscould impact
Victoriab overall GSP. In Table 31, the minimum scenario and the low, medium and high scenariosare projectedto resut in a positive uplift to GSP, with
the high saenarioexpectedto provide to mostsignificantimpact, contributing an additional $282.10 million amudly to Victorian GSP.

Total GSP ($m) *~ AverageAnnual GSP ($m) *A GSP (% changefrom base) Start year

Table 31: Otway scenario GSP impacts

# Scerario

1 Otway Basin (Minimum scenario) 764.97 76.50 0.02%  2021/22 2030/31
2 Otway Basin (Low) 3018.62 167.70 0.03%  2021/22 2041/42
3 Otway Basn (Medium) 4819.59 209.55 0.04%  2021/22 2043/44
4 Otway Basin (High) 7616.63 282.10 0.04%  2021/22 2048/49

The assessmentof the impactto Victoriad $5SPis sunmarised in the Table 32.

Table 32 Key benefits and impacts to employment

Description of
benefit or
impact

Description of cause

Description of consequence

Description of current control
measures

Residual
impact rating

Can this impact be
miti gated furt her?

Uplift to The increased expenditurerelated to the | Benefits as a result of the hypothetical N/A Minimum N/A
Victoriad <GSP | implementtion of gas exploration and developmentscenarios are: scenario:
developmentin the Otway region will 3 economiogrowth for Victoria Low:
provide additional value to Victoria 6 s ) )
econamy, abovethe cost of inputs 3 increasedGSP. Medium:
required to producerelated goods and Asthe nunber of explorationand High:
services. developmentsites inadeases, the
This increase in net outputacrossthe corre_sp)nding increas?sin expenditure
St a teeodomy will result in an relatingto gas productionand other
increaseto Vi ¢ t ooveialh 6. investments, will provide a boostto
Victoriad seconamy, and help to
stimulate economic growth acrossthe
state.
The hypotheti@a scenariosbimpact on
GSPis largely proportionalto the scale
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Description of | Description of cause Description of consequence Description of current control Residual Can this impact be

benefit or measures impact rating = miti gated further?
impact

of expenditure and investment required
in each scenario. As a share of total
GSP, the minimum scenario equatesto
0.02 per centand the high scenario
0.04 per cent.

Therefore,the minimum scenario is
expectedto have a dightly postive
impact, while the low, medium and high
scenalios are expectedto have a
positiveimpact.

Overall assessment

The assessmentfound that the minimum scenariois expected to have a dightly positive impact, while the low, medium and high scenariosare expected to
have a posttive impact. The impactto Victoriad s3SPrangesfrom an average annual additional$76.50 m underthe minimum scenaiio to an average
amual additional $282.10 m under the high scenario. The ratings for each scenariohave been assessed based on their relative overall impacton GSPfor
Victoria (Table 33).

No risks were identified for this receptor.

Table 33: ER2: Benefits and impact assessment

Minimum scenario XXX XX x 0
Low scenario XXX XX x 3
Medium scenario XXX XX x 3
High scenario XXX XX x 3
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4.2.1.3 ER3: Grossregional product and grossregional income

How much value will be addedto regionalareas, including changesto regionalincome?

Benefits and impacts

Economic impactanalysis was used to assessthe extentto which the Otway Basin hypotheical exploration and development scenalioscould impactGRP
and GRI within the Otway and the restof Victoria. GRPmeasures the value of production in each region and is the equivalentto GDPbut atthe regional
level. GRI is a supefror indicator of econanic welfareand considersthe level of income in a region, rather than thelevel of production.

While the impacton GRPis largely a reflection of the expenditurespentwithin theregion,there are also resultant flow-on impactsfor the restof the
ecoromy (Table 34 and Table 35). Therefore, while the majority of experditurerelated to each of the saenarioswill be spentwithin the Otway region, the
indirectimpactsare also expected to resut in increasesin GRPacross the restof Victoria. The analysis suggests the high saenariowill provide the most
significantimpactto Otwa y @egional ecoromy, contributing an additional $248.54 million each year to the regi o nGRP,with an additional $33.55
million to the restof Victoria. Similady the high scenario deliversthe largestimpacton GRI (total of $9,072.22 million or $336.01 million average annual
GRI) with an additional $1,850.79 million to the restof Victoria. Similar to the estimated GRPimpact, the GRI figuresincreasefrom thelow to high
scenariosdue to the underlying gas production and investment inputs(see Table 35).

Table 34 Otway scenarios impact on GRP

: ! Total GRP ($m) AverageAnnual GRP GRP (% change
# S Region
cenan from base S e ey

Otway region 655.53 65.55 0.69%

sesnz ) Rest of Victoria 109.44 10.94 0.00%
Otway region 2605.13 144.73 1.18%

2 Otway Basin (Low) 2021/22 2041/42
Rest of Victoria 413.49 22.97 0.00%
Otway region 4191.38 182.23 1.61%

3 Otway Basin (Medium) 2021/22 2043/44
Rest of Victoria 628.20 27.31 0.01%
Otway region 6710.66 248.54 1.98%

4 Otway Basin (High) 2021/22 2048/49
Rest of Victoria 905.98 33.55 0.01%

Note: * The total and average GRP figuresare measuredfrom the start year tothe end year statedfor each scenario. These sart and end yearsalign to the periodswhere thereis gas produdion
and / or investment for each scenario, as outlined by the CGE Model Inputs describedn thisdocumert.”~ All net present valuesare calculatedusing a 7 per centreal discount rate, consistent with
the guidelinesissuedby the Victorian Depaitment of Treasuryand Finance (Source: https//www.dtf.vic.gov.au/invegment-lifecycle-and-high-value-high-ri sk-guidelines/stage-1-business-case).
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Table 35: Otway scenariosimpact on GRI

. . Total GRI ($m 0

Otway region 810.63 81.06 0.66%

1 Otway .Basin (Minimum 2021/22 2030/31
scenario) Rest of Victoria 151.69 15.17 0.00%
Otway region 3229.06 179.39 1.06%

2 Otway Basin (Low) 2021/22 2041/42
Rest of Victoria 677.65 37.65 0.01%
Otway region 5392.08 234.44 1.46%

3 Otway Basin (Medium) 2021/22 2043/44
Rest of Victoria 1173.60 51.03 0.01%
Otway region 9072.22 336.01 1.84%

4 Otway Basin (High) 2021/22 2048/49
Rest of Victoria 1850.79 68.55 0.01%

Note: * The total and average GRIfiguresare measuredfrom the start year to the end year statedfor each scenario. These $art and end yearsalign to the periodswhere thereis gas produdion
and / or investment for each scenario, as outlined by the CGE Model Inputs describedn thisdocumert. ™ All net present valuesare calculatedusng a 7 per centreal discount rate, consistent with
the guidelinesissuedby the Victorian Depaitment of Treasuryand Finance (Source: https//www.dftf.vic.gov.au/invegment-lifecycle-and-high-value-high-ri sk-guidelines/stage-1-busine ss-case).

The assessmentof the impactto Victoriad $=SRP andGRI is summarised in Table 36.

Table 36: Key benefits and impactsto GRP

Description Description of cause Description of consequence Description of current control Residual impact Can this impact be
of benefit or measures rating miti gated furt her?
impact

Uplift to the The increasadexpenditurerelated to the | Uplift to GRPand GRI as a result of the N/A Minimum scenario: | N/A

GRPof the implementtion of gas exploration and hypotheical development scenarios is

Otway region | developmentin the Otway region will achievedthrough: Low:

provide additional value to the regi o n 6
economy, abovethe cost of inputs
required to producerelatied goods and
services.

3 increasedexpenditure within the Medium:
Otwayregion directly related to the High:
implementtion of gas exploration and '
development

3 flow-on impactsthroughout the rest of
Victoria as a result of the increased
expenditure.

Asthe number of explorationand
developmentsites inaeases, the econonic
growththatis generated will help to create

This increase in net output within the
regi o reddrsomy will result in an
increase to overall GRP.
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Description Description of cause Description of consequence Description of current control Residual impact Can this impact be

of benefit or measures rating miti gated furt her?
impact

additiona jobs and provide new
employmentopportunities acrossthe
state,both in termsof enmployment
directly related to the project, as well as
the indirect (i.e. flow-on) employment
required to service the increaseddemard
acrossthe econony.

While the impact on GRPis largely a
reflectionof the expenditurespentwithin
the region,there are also flow-on impacts
thatwill result throughout the rest of the
economy. Therefore, while the majority of
expenditurerelated to each of the
scenarios will be spent within the Otway
region, the indirect impacts are also
expecked to result in increasesin GRP
acrossthe rest of Victoria. The analysis
suggests low, medium and high scenarios
will provide a greater level of benefit than
the minimum scenario. The high cas is
expectedto contributean additional
$248.54 m eachyear to the Otway0 s
regiona econamy, with an addition
$33.55m to the rest of Victoria.

As a share of total GRP, the minimum
scenalio equatesto 0.69 per cent and high
scenario 1.98 per cent.

Similar to the estimated GRPimpact, the
GRI figuresincrease from the low to high
scenarios due to the underlying gas
productionand investment inputs.

Risk assessment
No risks were identified for this receptor.

Overall assessment

The ratings for each scenariohas been assessed as having a dightly positive impactin the case of the minimum saenarioand a postive impact in the case
of the low, mediumand high scenarics. The impactto the Otway regi 0 n@GRPrangesfrom an average amual additional$65.55 million underthe
minimum scenarioto an average amual additional $282.54 million under the high seenario. Similar to the estimated GRPimpact, the GRI figures increase
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from the low to high scenariosdue to the underlying gas productionand investmentinputs, with average additionalGRI ranging from $81.06 million to
$336.01 million. The ratingsfor each saenariohave been assessed based on their relative overall impacton GRPand GRI for the Otway region, with the
high scenarioexpectedto have the largestimpact (Table 37).

Table 37: ER3: Benefits and impact assessment

Minimum scenario XXX XX x )
Low scenario XXX XX X )
Medium scenario XXX XX X )
High scenario XXX XX X 3
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4.2.1.4 ER4: Domesicgas supply

What are the flow on economic benefits to users of gas in Victoria?

Benefits and impacts

The analysis has identified the following key bendits and impactsto the domestic gas supply with respectto the Otway Basin hypothetical exploration and
devebpment scenarios:

3 gassuply for directuse in Victoria

3 GPGsuply in Victoria

3 enegy security in Victoria.

These impactsare describedfurtherbelow.

Gassupply for direct usein Victoria

Onshoreconventionalgas exploration and devebpment in the Otway region is expected to increasegas sumply available for directuse in Victoria. This
would lead to an:

3 increasen Victoriad overal gas sumply by reducingtightering supply situationand reliance on imports
3 increasein diversity of gas supply

3 increaseagas available to industrial users, particularly those located closest to the develgoment.
Increasein Victori a 6verall gas supply by reducing tightening supply situation and reliance on impats

Gas production from off shae Victoria has typically been more than sufficientto meet directuse demand. In 2018, gas processed in Victoria was 348 PJ
and consumptionwas 220 PJ, resutingin a 128 PJ suplus of gas.”* However,due to falling production forecasts from the off shae Gippsland and Otway

"1 Additional Victorian supply is currently usedto provide gas to other neighbouringjurisdictions(i.e. New SouthWales, South Australiaand Tasmanig.
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basns,amual swpply adequacyis expected to tightenover the next five-years reducing the suplusto 23 PJin 2023.72 Currenfforecasts by AEMO
suggest that shatfallsare expected from 2024 onwards "3

Unless currently uncommitted gas supply projectsproceed,” Victoria is expected to beaome a net-importer of gas (e.g. more reliant on gas sourcesrom
outside the state, in particular from Queensland). Victoria is also expecied to be increasngly reliant on the lonagas storage facility.”®

In addition, it is expected thatnew infrastructure will be requiredto ensurethat gas demand in southen states can be metin 2024 and beyond,
particularly as Victorian production coninuesto declne. At present, maximum physcal capacityof gas flow from Queenslandto the southen states
through existing pipeline infrastructureis 145 PJ/year.’®

Asaresut, explorationand devebpmentof onshoreconventionalgas in the Otway Basin may provide a positive impactby reducing the tightening gas
supply situation in Victoria and reliance on importsfrom other states, particularly Queensland.

The scale and timing of develgpmentare importantfactorsin determiningthe level of bendit explorationand developmentcould deliver in reducing the
tightering gas supply. Figure 21 and Figure 22 highlightsthe gas production profile and total gas produced over the lifetime of production respecively.
The assessment identifiedthat all four hypothetcal scenarioscould begn producingin the 2023-24 finarcial year if discoveries were madethat were
considered commercially viable and the necesary regulatory approvalswere gainead. The level of production under the high and medum scenarios would
be much higherthan in thelow and minimum scenario. Production under the minimum scenariois expecied to end much soonerthan in the otherthree
scenailios.

2 Next five yearsare from 2019-23 (also referredto by AEMO as the outiook period). For more informatonsee: AEMO, 2019, VictorianGas PlanningReport
3 AEMO (2019) Gas Statement of Opportunities

" Furtherinformatonon potentialsourcesof new supply (excluding new offshore gas developmens) is providedin Appendix A (Industry Profile).

S AEMO (2019). GasStatement of Opportunities. p. 3.

6 AEMO (2019). VictorianGas Planning Report. p. 38.
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Figure 21: Gas production profilesi Otway minimum scenario, low, medium and high scenarios
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Figure 22: Total gas production - Otway minimum scenario, low, medium and high scenarios
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Table 38 compares AEMOGs total forecast consunptionin 2023 (223 PJ)to assumed amual gas production from the four hypotheical Otway exploration
and developmentscenarios in 2024 and 2025.77 This analysisindicatesthat the high developmentscenario could add an additional 20 PJ of gas sugply in
2024 and 33 PJin 2025 (~9.0% and ~14.8% of forecast Victorian consumption in 2023 respectivéy).

Table 38: Annual gas production in 2024 and 2025 under the four hypothetical Otway scenarios, comparedto total forecast Victorian consumption in 2023 (AEMO)

2024 2025

Scenaio / Plant Annual gas production in 2024 as Annual gas production as a per
Annual gas production (PJ/year) a per centageof forecast Annual gas production (PJ/year) centageof forecast Victorian
Victorian consumption in 2023 consumption in 2023
Otway Basin (Minimum scenario) 8 3.6% 13 5.8%
Otway Basin (Low) 12 5.4% 21 9.4%
Otway Basin (Medium) 16 7.2% 29 13.0%
Otway Basin (Hiah) 20 9.0% 33 14.8%

Table 39 compares AEMOGs total forecast Victorian production supply in 2023 (246 PJ)to assumed annual gas production from the four hypothetical
Otway exploration and development seenariosin 2024 and 2025.78 This analysisindicatesthat the high development scenario represents ~13.4% of
forecastavailable production supply in 2023 (basedon annual gas production in 2025).

Table 39: Annual gas production in 2024 and 2025 under the four hypothetical Otway scenarios, comparedto total forecast Victorian production supply in 2023

2024 2025

Annual gas production in 2024 as Annual gas production in 2025 as
a per centageof forecast a per centageof forecast
available production supply in

Scenaio / Plant
Annual gas production (PJ/year)

available production supply in

2023 2023
Otway Basin (Minimum scenario) 8 3.3% 13 5.3%
Otway Basin (Low) 12 4.9% 21 8.5%
Otway Basin (Medium) 16 6.5% 29 11.8%
Otway Basin (Hiah) 20 8.1% 33 13.4%

77 AEMO. (2019). VictorianGas Planning Repott. p. 5.
78 AEMO. (2019). VictorianGas Planning Repott. p. 5.
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Itis difficult to assessthe impact of the scenarioson Victoriad verall gas suwply in the medium to long term as Victorian production and supply adequacy
is only forecastedby AEMO over the next five years. Howevergas suply is expecied to remaintight into the futureas forecast supply (including
committed gas project) is projected to be insufficient to meet forecast demandif no furthersourcesf gas or alternaive infrastructure are developed.”®

Based on thehigh-level analysis above, all scenariosexcept the minimum scenario are expected to provide a minor posttive eff ectin reducing the
tightering gas supply situationin Victoria and reliance on imports from otherstates in the nearterm®°. This is becauseamual gas productionfor these
scenariosrepresents a materia amount of gas (e.g. more than or close to 10 per cent of Victoriad gorecast consumptionand productionin 2025). In
addition, all scenariosexcept the minimum scenarioare expected to continue producinggas over a longertime period and therefore depending on supply
adequacy, could play arole into the 2040s.

The minimum scenariois not expected to have a material impacton Victoria 6 gas sumply. This is becauseamualgas production is a small proporion of
total forecast Victoriansupply (e.g. 5.8 per cent of Victoriad dorecast consunption,and 5.3 per cent of Victoriab gorecast productionin 2025) and is only
expected to producegas for a limited period (e.g. eight years endingin 2032).

Increase in diversity of gas supply

Major supply disruptionscan impact gas sumply to gas users acras the supply chain, disrupting economic and socel activity until gas supply can be safely
restored. Diversifying gas suply can reducethe likelihood and severity of disruptionevents, including the cods incurred to indudrial, busnessand
residential customers.

Table 40 highlightsthe nameplae capacity of Victoria 6 gas processing plans and production, and capacity utilisationin the September quarter of 2019. It
indicatesthat while there are otheradditionalsources, Victoriad gas suply is largely relianton Longford gas facility in Gippsland which has a nameplae
capacity900 TJday more than thenext largest Victorianprocessing plant.

Table 40: Victorian gas processng plants and capacity utilisation, September quarter 2019

] Nameplate capacity . A Femmet
Gas processng plant (TI/day) Capacity utilisation

Longford 1,115 82%
Otway Gas Project 205 52%
Orbost 80 0%
Minerva 21 235%

® AEMO. (2019). Gas Statement of Opportunities. p.40-41.
80 Analysis of otherstatesiaccessto gas sourcesand availability of gas supply is beyondthe scope of this report.
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Asaresut, only the low, mediumand high scenariosare expected to provide a dightly postive effectwith respectto increasng gas available to industrial
usersover ther timeframe of production.

Gas peaking generation supply in Victoria

Onshoreconventionalgas exploration and devebpment in the Otway region is expected to increasegas suply available for peaking geneation in Victoria.
This will lead to an increasein Victoriad gjas supply available for GPG on peak system demand days for the gas system.

Increasein Victori a @as supply available for GPG on peak system demandday for the gas system

With gas production falling within its five-year outlook period, AEMO has forecast that the available peak day capacitywill deceaseby 21 per cent
between 2019 and 2023. Asa resut, Victorian gas production available to meet Victorian GPG demand (and supply gas to otherstates) on a 1-in-20 peak
demandday®® is projected to fall from 596 TJday in 2019 to 190 TJday. AEMO has stated that fiwithoutadditionalgas supply capacity, restrictionsand
curtailment® of GPG may be necesary in 2023 on a 1-in-20 year peak system demand day.0®”

Table 41 providesa sunmary of plant production cgpacity, pipeline capacity and the remaining supply capacity for GPG demand in 2023 in TJ/day. The
DTSpotentia supply representsthe total gas supply available based on total plant capacityand total pipeline capacity.The expected sumply is based on
forecast 1-in-20 peak demandday and informsthe remaining supply capacity gas available for GPG demand.

Table 41 Victorian capacities and expected supply on a 1-in-20 peak demand day, 2023 (TJ/day)

Remaining supply

Total plant capacity Pipeline capacity DTS potential supply Expected supply .
capadty
Gippsland 805 1,030 805 740 65
Port Canpbell To Melboume 429
562 449 449 113
TowTsB8 20
Melboume LNSstorage 87 87 75 12

Total suppl 1,454 1.479 1,341 1,264

8 A 1-in 2 year pesk demandday refersto a maximumdemandprojection where there is a 5 per cent probability thata forecast gas maximumdemandfigure will be exceeded. It considers that
this projectedlevel of demands expected, on average, to be exaeededonly once in twentyyears.

8 The interruption of a customerd supply of gas atthe customerd selivery point, which occurs when a systemoperator intervenes, or an emeagency direction is issued.

87 AEMO. (2019). Victorian GasPlanning Repart.

88 The Western Transmisson System (WTS) transmisson pipelinesserving the areafrom Port Canpbell to Portlard, and the Western District from lona.Now integrated into the gas market and
the gas Declared Tranamisson System (DTS).
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1-in-20-year system demar 1,264 1,264 1,264 1,264

DTS surplus/shortfall quantiy (TJ/day) 190 215 77 190
Source: AEMO. (2019). Victorian GasPlanning Report. p. 41.

It is worth notingthat the locaion, timing and size of gas production,transmission constaints and Victorian non-DTS consunption al impactthe peak day
supply capacity available for GPG. For example, AEMO has identifiedthat Port Canpbell ¥maximum daily sugly capacity(including thelonaUGS facility)
8 js forecast to remain higherthan pipeline capacity in 2023.

When considering the eff ectof onshoreconventionalgas exploration and devdopment in the Otway region:

3 Thelevel of production under all scenariosis not expecied to significantly improve the forecast available productionsupply for GPG on peak system
demand days, particularly if currentgas production falls quicker than anticipated.

3  Exiging pipeline capacityconstaintsmay meanthatall the estimated ~168 PJ discovered in the Port Campbell Embaymentunder the high
devebpment scenariodoes not provide a podtive impacton the availability of gas suply for GPGon peak system demand day for the gas system in
the shat term (or until additional pipeline infrastructureis built).

Considering the above, only the low, mediumand high scenariosare expected to providea dightly postive impacton the availability of gas sugply for GPG
on peak system demand for the gas system in the medium to long term. The minimum scenariois not expected to have a materia impact.

Energy security in Victoria

Onshoreconventionalgas exploration and devebpment in the Otway region is expected to increasegas supply available for directuse and peaking
genegationin Victoria. This may support the enagy transtion and enegy security in Victoria.

Supporting the energy transition and energy security in Victoria

The eneagy transtion has raised challengesaround energy security. There has been an increasing interdependency between gas and electicity markets.
The NEM is expected to require more flexible sourcesf geneation (such as GPG) to:

3 balance againstintermittent renewables and maintain securty and reliability

89 AEMO expectsthe lonaUSGto be essential for supporting Victorian pesk day demandincluding GPG, which can exceed1,200 TJ/d.
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3 support increased electrificationand decarbonisation. This includesopportunities for electificationin the transportation sector(with zero emissions
vehicleg, spaceheating and hot water, and the production and export of hydrogen®°®

Gas continuesto be an essential feedstock or heat sourceanto indudria processes (such as the manufacture of plastics, fertilizers, pape r, pharmaceuicds
and chemicals).®*

In theshat-term gas may enablethe Victorian energy sector to transtion away from ageing cod-firedgeneration, and which can be replaed with more
sustainable, lower-emissionsgeneaation such as GPG and renewable generation such as wind and sdar.®?

The ability of GPGto respand quickly to changesin electicity market supply or demand meansit is a particularly flexible sourceof geneationthat can

3 manage weatherevents(e.g. drought conditions)and the intermittency of renewable geneation

3 reducerelianceon ageing cod-firedgeneastors.

In the mediumterm, exploratonand development of conventionalgas in the Otway Basin may help diversify Victoriad £negy mix and provide a postive
impacton the availability of gas suply to manage changesin electicity market demand and supply and reducereliance on cod-fired gengatars and
alternative sypply sourcesn the shat term. The ability to achievethis is highly dependent on market developmentsand the level of gas develgppment.

As notedabove, the additional production from the Otway scenariosis a small propottion of total gas suply (see Table 39), and even smaller proporton

of Audralia Gelecticity mix and total enegy mix. As a resut, only the low, high and medium scenariosare expected to provide a slight positive impactin
supportingthe eneagy transition and enegy security in Victoria. The minimum scenariois not expected to have a material impact.

% |RENA (2019). Electiificationwith renewables: Driving the transformation of energyservices.
91 At present, the ability for renewable technolagiesto provide the sameheat quality as gas is quite limited.
92 Department of the Environment and Energy (2017). Independent review into the future security of the national electricity market: Blueprint for the future.
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Summary of benefitsand impacts

The assessmentof impactsto the domestic gas supply is summarised in Table 42.

Table 42: Key benefits and impactsto domestic gas supply

Description of

benefit or
impact

Gas supply for
directuse in
Victoria

Description of cause

Victoria primarily uses gas directly for
residential and commecial applications
(typically asa heat source), but also
industrial and manufaturing applications
(typically asan energy source and
feedstock).

In this assesgment,individual well
production profileswere developedbased
on a typical well production profile and
timelinesfor development.The
assessmentidentifiedthat all four
hypothetical scenarios could begin
producingin the 2023-24 financial year if
discoveaieswere madethatwere
corsidered commecially viable and the
necessry regulatary gpprovalswere
gained. The level of productionwould
range from 90 PJin the minimum
scenario to 715 PJin the high scenario
(over the lifetimeof production).

Description of consequence

The corsequenceof an increase in gas
supply availeble for directuse in Victoria
is an:

3 reducethe tighteninggas supply
situationin Victoria and relianceon
imports®®

3 Improveenergy security by
increasing the diversity of Victoria 6 s
gas supply

3 increasegas availeble to industrial
users (who are expectedto see the
greatest benefit as they would likely
have opportunitiesto purchase gas
directly from producersratherthan
through retall contractswhich often
include highertransportation costs).

Gas productionfrom offshoreVictoria has
typically been morethansufficientto
meetdirectuse demard. In 2018, gas
proces®din Victoria was 348 PJ and
cormsumption was 220 PJ, resultingin a
128 PJ surplus of gas. Howe\er, due to
falling productionforecasts from the
offshare Gippdandand Otway basins,
annud supply adequecy is expectedto
tightenover the next five-yearsreducing
the surplusto 23 PJin 2023. Current

Description of current control measures

In 2017, the AustralianGovernment
introduced the AustralianDomestic Gas
Security Mecharism (ADGSM) in response
to a forecast gas supply shortfall in the
eadern domestic gas market. The
ADGSM providesthe government with the
ability to restrict LNG exportsto secure
domestic supply.® °°

If the ADGSM was enacted (as may be the
casasVi ct ogasisuyppystighters), it
is expected to increasethe likelihood that
gas will be usedlocally and reducethe
tighteningsupply situation expectedover
the five-year outlook period if gas were to
be produced under the Otway Basin
hypothetical scenarios.

Residual
impact
rating
Minimum
scenario:
i

Low:

Medium:

High:

Can this impact be
miti gated furt her?

The introduction of
domestic prioritisation
mechanism(eg. right of
first offer) could require
any gas produced from
Otway Basin scenarios
to be offeredto
Victorian gas users
first.%®

% AEMO (2019). Victorian GasPlanning Report. p. 3.
9 Department of Industry, Innovationand Science(2020). Review of the Australian Domesic Gas Security Mechanism. p. 3.
% A recent review of the ADGSM found thatADGSM has been working effectivelyto safeguard domestic gas suppliesand recommerdedthe ADGSM be retaineduntil its scheduledrepeal in
2023. It also recommerded amending the ADGSM 6 guidelinesto include referencingthe AC C C &NG netback price seriesin estimating a potentialshortfall.
% DJPR has advisedthatthe Victorian Govenment is seeking advice on the implementationof its policy commitment for gas produced from newly released offshare acreage in Victoria to be
first made availeble to domestic residential and business customers. A similar policy could apply to any new onshoregas developmert.
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Description of | Description of cause Description of consequence Description of current control measures  Resdual Can this impact be

benefit or impact miti gated furt her?
impact

forecasts by AEMO suggest thatshortfalls
are expectedfrom 2024 onwards.

The analysisindicatesthat al scenarios
except the minimum scenario are
expectedto provide a slightly postive
effectin reducingthe tighteninggas
supply situationin Victoria and reliance
on importsfrom otherstatesin the near
term. This is because annud gas
productionfor these scenariosrepresents
a mateial amount of gas. For example, as
highlightedin Table 38, the high
developmentscenario is expectedto add
an additional 20 PJof gas supply in 2024
and 33 PJin 2025 (~9.0per cent and
~14.8 per cent of forecast Victorian
corsumption in 2023 respectively).

In addition, the low, medium and high
scenalios are expectedto continue
producinggas over a longertime period
and therefore depending on supply
adequecy, could play arole in reducing
the tighteningsupply situation until the
2040s.

The low, medium and high scenarios are
also expected improveenergy security by
increasng the diversity of Victoria 6 s
supply (which is largely sourcedfrom
Longford gas facility). Industrial users are
expectedto see the greatest benefitas
they would likely have opportunitiesto
purchase gas directly from producers
(ratherthan throgh retail cortracts
which can ofteninclude higher
transportation costsand a retailer
mauigin).

The minimum scenario is not expectedto
have a mateial impact in reducing the
tighteninggas supply situation in
Victoria. For example, the minimum
scenario is expectedto add 5.8 per cent
of Victori a fioeecast corsumption, and
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Description of

benefit or
impact

Description of cause

Description of consequence

5.3 per centof Vi c t oforécasH s
productionin 2025) and is only expected
to producegas for a limited period (e.g.
eight years endingin 2032).

Description of current control measures

Residual
impact
rating

Can this impact be
miti gated furt her?

Gas peaking GPGunits are typically operated as The corsequenceof an increase in gas Similar to the above,the ADGSM provides | Minimum | Mitigaion measuresare
generation peaking stationsduring timesof high supply for GPGin Victoria is an: the AustralianGovenment with the scenario: the samethose
supply in electricity demand(eg. in Victoria across 3 improve availaility of GPG on peak ability to restrict LNG exportsto secure 0 describedfor Gas supply
Victoria the summerand winter peaks) or during systemdemandiays (as without domestic supply. Low: for directuse in
generatorouteges. additional gas supply capacity, If the ADGSM was enacted (as may be the | \iegium: Victoria
restrictionsand curtailmentof GPG caszasVi ct ogasisgpmystighters), it
may be necessry in 2023 (and is expected to increasethe likelihood that High:

beyond) on a 1-in-20 year peak

systemdemandday
Victorian gas supply has typically been
sufficientto meetGPG demart, however
this has been testedin the past
particularly on a 1-in-2 year peak system
demandday for the gas systemwhere
thereis both systemdemandand winter
GPG demar.®”

With gas productionfalling over thefive-
year outlook period, AEMO has forecast
that withoutadditiona gas supply
capecity restrictionsand curtailment of
GPG may be necessry in 2023 on a 1-in-
20 year pesk systemdemandiay for the
gas system.This could result in an
interruption of supply for electricity
users.

The low, medium and high development
are scenarnos expectedto provide a
slightly positive impact on the availability
of gas supply for GPGon peak system
demandor the gas systemin the medium
to long term, although this is dependent
on pipelinecapacity constraints during

gas will be usedlocaly and increase
Victoriab gyas supply availeble for GPG on
peak systemdemandf gas were to be
produced under the Otway Basin
hypotheical scenarios

97 A 1-in 2 year pesk demandday refersto a maximumdemandprojection where there is a 50 per cent probability thata forecast gas maximumdemandfigure will be exceeded. It corsiders that
this projectedlevel of demands expected, on average, to be exaeededonly once in two years.
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Description of | Description of cause Description of consequence Description of current control measures  Resdual Can this impact be
benefit or impact miti gated furt her?
impact rating
peak systemdemandiays and the sale
and timing of developmert.
The minimum scenario is not expectedto
have a mateial impact on the avallability
of gas supply for GPGon peak system
demarl.
Energy Gas has an essential role as both a fuel The corsequence of additional supply for | Similar to the above,the ADGSM provides| Minimum | Mitigaon measuresare
security in source itself, and as an input into both directuse and GPGis an: the government with the ability to restrict | scenario: the samethose
Victoria electricity generation. In particular, gas is 3 improvemenin theamounof gas LNG exportsto secure domestic supply. g describedfor Gas supply
expectedto be an important bridging fuel available for usessuch asatransition | If the ADGSM was enacted (as may be the | Low: for directuse in
to support the energy transition currently fuel. casasVi c t ogasisuppystighters), it A Victoria.
underway acrossAustralia. ; ; eali ' Medium:
_ _ Onshoreconventiond gas developmentin | 1S em_ected to |ncreasethg likelihood that
The_NEM is expectedto require more the Otway Basin may help diversify gas will be u_sedfor both directuse and High:
flexible sourcesof generation (such as Victoriad €nergy mix and provide a GPG locally if gas were to be produced
GPG)to balarce intermittent renewables, positiveimpact on the availability of gas underthe Otway Basin hypothetical
manae weatherevents, mantain supply to manage changesin electricity scenarios, thus supportingthe energy
security and reliability, and support market demandind supply. It may also transtion and energy security in Victoria.
increased electrification and reducerelianceon coakfired generatars
decarbonisation. and alternative supply sourcesin the
shortterm. We notethis is highly
dependent on market developmentsand
the level of gas developmert.
Productionfrom the Otway scenarios is
expectedto be a small proportion of total
gas supply (see Table 39) and an even
smallerproportion of Australiad s
electricity mix and tota energy mix.
As aresult, only the low, medium and
high scenarios are expectedto provide a
slight positiveimpact in supporting
Victoriad ®nergy transition and energy
security in Victoria.
The minimum scenario is not expectedto
have a mateial impact.
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Risk
The analysis did not identify any risks to domestic gas sugply with respectto the Otway Basin
hypothetical exploration and development scenarios.

Overall assessment

The quditativeassessmentconsideredthe extent to which the Otway Basin hypotheical exploration
and developmentscenarios could aff ectgas sumply. The scale and timing of development were
considered importantfadorsin determiningthe level of bendit explorationand develgoment could
deliver with respectto Victoria d gas suply, aswere supply and demand dynamics. The assessment
identifiedthat all four hypothefcal seenarioscould begin producingin the 2023-24 financal year if
discoveries were madethat were considered commercially viable and the necesary regulatory
approvalswere gained.

The assessmentidentifiedthat the low, mediumand high scenarioscoud:

3 reducethe tightening gas supply situationin Victoria, with the potential to add up to an
estimated 20 PJof gas supply in 2024 and 33 PJin 2025 (~9.0 per cent and ~14.8 per cent of
forecast Victorian conaumption in 2023 respecively)

3 improveene&gy security by increasing the diversity of Victoriad supply (which is largely
sourcedrom the Longford gas facility)

3 increasejas available to indugtrial users (who are expected to see the greatest bendit as they
would likely have opportunities to purchasegas diredly from producersrather than through
retail contractswhich often include highertrangortaton costs and a retailer margin)

3 improvethe availability of gas sugply for GPGon peak system demanddays (as without
additional gas sumply capacity, redrictionsand curtailmentof GPGmay be necessary in 2023
(and beyond) on a 1-in-20 year peak system demand day).

3 improvethe amount of gas available for uses such as transtion fud.

Overall, the assessmentfinds that the level of bendit obtained is limited by the scde and timing of
devebpment, which over thelifetime of productionis relatively small as a proporion of Victoriab s
total gas suply and consumption (and enegy supply and consumption).

Therefore, the low, mediumand high scenariosare expected to have a dightly postiveimpacton
Victoriab €nemgy suwply (Table 43).

The minimum saenariois not expected to have a material impact. This is becauseamual gas
productionis a small proportion of total forecast Victoriansupply (e.g. 5.8 per cent of Victoriad s
forecast consumption,and 5.3 per cent of Victoria 6ferecast productionin 2025) and is only
expected to producegas for a limited period (e.g. eight years endingin 2032).

Table 43: ER4: Benefits and impact assessment

Minimum scenario XXX XX x 3
Low scenario XXX XX x 9
Medium scenario XXX XX x §
High scenario XXX XX x §
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4.2.1.5 ER5: Gasprices

What are the price impactsof increagd gas sumply (i.e. will gas or electricity pricesdeaease)?
Benefitsand impacts

The analysis identified the following key bendits and impactsto gas priceswith respectto the
Otway Basin hypotheical explorationand devebpment scenalios:

3  price of gasin Victoria
3  wholesale electicity market pricesin Victoria.
These impactsare describedfurtherbelow.

Price of gasin Victoria

Reduction in the price of gas for Victorians

In 2014, the commenament of LNG exports from Gladstonematerialy changed the demand and
suply dynamic of the domestic gas marketin eastern Australiaby significantly reducing the
amount of gas available for domestic use, tying the domestic marketto the internatonalmarket and
increasng reliance on interregional gas tradesto manage supply-demandbalance.®®

Figure 23 providesevidence of the latter, illustrating how demand during the winter peak drives
souttbound gas flow from Queenslandto the Souhern States (i.e. Victoria, NSW and South
Audralia), while shatfalls reservesto meet LNG exports drivers northbound gas flow from Victoria
and South Audraliadrives northbound gas flow to Queensland.

Figure 23: North-south gas flowsin eastern Australia
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Asaresut of LNG exports, wholesale gas pricesacrass the domestic market have more than
doubled. In Victoria, the average pricesrose from around$3-4 GJin 2013 to around$9-10 GJin
2019.%° Wholesile gas priceshave been closdy aligned to the LNG netackprice, which estimates
the export parity price a domestic gas producerwould expectto receive from exporting its gas
rather than selling it domestically.*°°

o O o

These wholesale price increa®s have also resuted in increagd retail gas pricesfor smal
consumers. Since 2012 retail gas priceshave increagd much quicker than the Consumer Price
Index, leading to significant cost increasedor consumers and industria gas users.*°!

% Australia dasgest basin, with almost 90 per cent of all gas reserves, was corvertedfrom supplyingdirect use gas for the
domestic market to LNG exportsfor the international market. Inthe 12 monthsto June2019, LNG exports consumption was
1302 PJ conparedto 833 PJfor domestic gas consumptionacrossthe ead coast market (i.e. 61 per cent of total
consumption).

% AER (2019). Sate ofthe Energy Market.

100 Fyrtherinformation on price trendsin the eas coast gas market is providedin Appendix A (Industry Profile).

101 ACCC (2019). Gasinquiry 2017-2020 Interim Report.
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The assessmentof this receptor considersthe extentto which explorationand develgpment of
conventionalgas in the Otway Basin could improvegas price outcanesfor Victorians.In orderto
consider this ben€fit, the assessmentdraws on the Augtralian Consumerand Competition
Commissio n AECC) bargaining framework to analyse pricing outcomesin the Southen States. A
summary of this framework is provided below.

ACCCésbargaining framework

Due to the cost of transportation between the Southen Statesand Queensland, the ACCC has identifiedthat while there
is a range of possible pricing outcomesn gas supply negptiation,it would usually be expectedfall between:

3 The buyer alternative (cedling price): in a well-functioning market thisrepresents the highest price thatQueensland
producers would be offeredby Southen Stateswhen usersare unéble to reach agreementfor gas supply with a
southen supplier. It is expectedthatthis price would reflectthe LNG netback price plus transportation costs (with a
higherprice for the furtheraway the gas useris from Queensland).

3 The seller alternative (floor price): in a well-functioningmarket this presentsthe lowest price thata producer would
be offeredby Southen States, and is dependent on sufficient supply and diversity of suppliersin the Southen States
increasng competition. It is expectedthatthis price would reflectthe LNG netback price less transportation costs or
the cost of production (whicheveris higher).

By considering pricing dynamics of the SoutherrStatesin the ACCCO bargaining framework, the
asessmentfound that while new gas resourcesdevdopedin Victoria are likely to be supplied to
domestic customerdqdue to reducedtransportation cost), the hypothetcal Otway Basin
exploration and devebpment scenariosare unlikely to reducethe price of gas for Victorians.

This is becausethe level of gas devebpment under the scenariosis unlikely to materially charge the
level or diversity of suppliersin Victoria to the extent that it increags competition for Victorian gas
users. Victoria is expected to remain reliant on Queensland suppliers during the winter peak (noting
this is when the gas price ceiling would be set) and therefore priceswill continue to be set largely by
the LNG netbackprice (i.e. internaional gas markets).

This conclusionis consistent with AEMOG6 svholesale gas price forecasts which anticipatewholesale
gas pricesto remainarownd ther cumrentlevels in the shat term and potentially increasen the
medium to long term.102

It is worth notingthat while the hypothetcal scenarios may not be able to influence overall prices,
they may help reducecodsfor same Victorian indudrial users, particularly those located closest to
thedevebpment.As noted in Sectiord.2.1.4: ER4 Domestic gas suwply, Victorianindustrial users
may be able to purchase gas directy from producersreducing trangortation costs that would be
incurred from buying gas from the east-coast gas market.

Overall, none of the Otway Basin development scenarios are expectedto have a materia impacton
gas pricesin Victoria.

Wholesale electricity market pricesin Victoria

Reduction in average wholesale electricity prices in Victoria.

There has been an increasing interdependency betweengas and electicity markets. GPG has
increasngly taken on a price settingrole acrass the NationalElectricity Market (NEM). For example,
in Q3 2019 GPGwas the price setter 32.9 per cent of the time in Victoria atan average price of $90
MWh,103

Changing market conditions (notbly the closureof cod-firedgenestion) have resulted in an
increasen wholesale electicity pricesacrass the NEM. In Victoria, between 2014-15 and 2018-19
volume weightedaverage spot pricesrose from less than $40 MWh to more than $120 MWh.104

102 AEMO (2019). Gas Satement of Opportunities.
103 AER (2019). Quarterly price setter and average price setby fud sourcei Victoria.
104 AER (2019). State of the Energy Market.
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There is therefore a question aroundthe extentto which the Otway Basin scenarioscould reduce
the average price that GPG bids into the wholesale electicity market and therefore reduceaverage
wholesale electicity pricesin Victoria (when GPGis the price setter).

The assessmentfound that the hypothetcal Otway Basin exploration and devebpment scenalios
are unlikely to reducethe wholesale price of electicity for Victorians. This is because:

3 the level of gas develgpment is not expected to change gas sumply or prices, which are primary
input cost for GPG and impactsthe price atwhich GPG bhids in the market

3 average wholesale electicity pricesin Victoria are being driven by much larger market
develbpmentssuch as changesin overall genemtionreserves(i.e. speedat which existing
geneationis replaced by increased investment in renewable geneation and interconnecion)
and changesin demand patterns such as increa®s in distributed enegy resources (e.g. rooftop
solar and batteries).1%®

Asaresut, none of the Otway Basin hypothefcal explorationand development scenariosare
expected to have a material impacton average wholesale electicity pricesin Victoria regardless of
the timeframe or level of develgpment.

105 Nelson,T. (2017). Electricity market design in a decarbonised energy system. IAEE Energy Forum, pp.29-32.
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Summary of benefitsand impacts

The assessmentof impads to gas pricesis sunmairised in the Table 44.

Table 44: Key benefits and impactsto gas prices

Description of | Description of cause Description of consequence Description of current control measures  Resdual Can this impact be
benefit or impact miti gated furt her?
impact rating
Price of gasin | Increasedsupply of gas hasthe potential | A potentialconsequenceof anincrease in | The ADGSM providesthe Austraian Mi”imt_lm N/A
Victoria to change supply and demanddynamics gas supply is a: Govenment with the ability to restrict scenario:
ar_ld improvegas price outcomesor 3 reductionin the price of gas for LNG exportsto secure domestic supply. 9 .
Victoriars. Victoriars. If the ADGSM was enacted (as may be the | -OW- 0
For exanple, an increasein gas Supply or | gince the commercement of LNG exports | C@$asVi ¢ t ogasisupystighters), it Medium:
diversity of suppliersin Victoria has the in 2014, wholesalegas pricesacrossthe is expectedto increase the likelihood of 8 )
potentialto increase conpetition for domestic market have morethan gas being usedlocaly if gas were to be High: ¢
residential, commercialand industrial gas | youbled. In Victoria, average gas prices produced underthe Otway Basin
users. rosefrom around$3-4 GJin 2013 to scenarios. Howeer, given the
around$9-10 GJin 2019.106 developmentscenarios are not expected
] . ) . to mateially change the level of supply or
This analysis appliedthe ACC C 6 s diversity of suppliersin Victoria, the
bargaining frameworkto analyse ADGSM is unlikely to alterresidualimpact
potentialpricing outcomesfrom the ratings.
Otway Basin developmentscenarios. . .
) The Victoriangovernment has no
'thU”‘?' thatthe devdopmgntscenarlos regulatory leversto influence price of
are unlikely to have a mateial impact on ges.
the gas price receptor regardless of the
timeframeor level of development.
This is because the level of gas
develgomentunder the scenarios is
unlikely to materially change diversity of
suppliers (or level of supply) in Victoria to
the extentthatit increasesconpetition
for Victorian gas users. Acknowledging
thatthereare uncertainties around how
the market would react and develop gas
underthe Otway scenarios, Victoria is
expectedto remainrelianton Queensland
suppliersand priceswill continueto be
setlargely by the LNG netback price.
As a result, noneof the scenarios are
expectedto have a mateial impacton
gas pricesin Victoria.
106 AER (2019). State ofthe Energy Market.
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Description of
benefit or
impact

Wholesale
electricity
market prices
in Victoria

Description of cause

There has been an increasing
interdeperdency between gas and
electricity markets. GPG has increasingly
takenon a price settingrole acrossthe
NEM.

Thereis therefore a question aroundthe
extentto which the Otway hypothetical
scenarios could reducethe average price
which GPG bids into the whaoesale
electricity market and therefore reduce
average wholesaleelectricity pricesin
Victoria (when GPGis the price setter).

Description of consequence

A potentialcorsequenceof an increase in
gas supply is a:

3 reductionin average wholesale
electricity pricesin Victoria.

The assessmentfound thatthe level of
gas developmentis not expectedto
change gas supply or prices, which are a
primary input cost for GPG (and impacts
the price atwhich GPGbids into the
market). In addition, average wholesale
electricity pricesare driven by much
larger market developmentssuch as
changesin overall generation and
demandpattens.

As aresult, noneof the Otway Basin
developmentscenarios are expectedto
have a mateial impact on average
wholesaleelectricity pricesin Victoria.

Description of current control measures

The ADGSM providesthe Australian

Govenment with the ability to restrict
LNG exportsto secure domestic supply.

If the ADGSM was enacted (as may be the
casasVi ct ogasisugpmystighters), it
is expectedto increase the likelihood of
gas being usedlocaly and increasing
Victoriab gjas supply availeble for GPG on
peak systemdemandf gas were to be
produced underthe Otway Basin
scenarios.

The Victoriangovernment has no
regulatory leversto influence price of
GPG.

Residual
impact
rating

Minimum

scenario:
0

Low: 0
Medium:
0

High: ¢

Can this impact be
miti gated furt her?

N/A

Risk

The analysis did not identify any risks to gas priceswith respectto the Otway Basin hypotheical exploration and development scenatios.

Overall assessment

The quditative assessmentconsideredthe extent to which the Otway Basin hypotheical exploration and develgomentscenarioscoudd improve gas and
elecricity price outoomesfor Victorians.

In the case of gas prices, theasessmentfound that thelevel of gas develgpment under the scenariosis unlikely to materially chargethelevel or diversity
of suppliersin Victoria to the extentthat it increags competitionfor gas users. Asa resut, it was unlikely to reducethe price of gas for Victoriansand
priceswill continue to be setlargely by the LNG netackprice.

While the devebpment scenariosmay not be able to influenceoverall prices, the assessmentfound they may help reducecods for same Victorian
indudtrial users, particularly those located closest to the devebpment. Victorianindustrial users may be able to purchasegas directly from producers
reducing trangortation costs that would be incurred from buying gas from the east-coast gas market.
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A similar conclusion was reachedwith respectto wholesaleelecricity prices. The assessmentfound that the hypothetical gas devebpmentscenarioswere
unlikely to reducewholesale gas pricesbecausethe level of gas develgment is not expected to change gas suply or prices, which are primary input cost
for GPG and impactsthe price atwhich GPG bids in the market.

Therefore, based on the analysis, all four Otway Basin hypotheical exploration and development scenariosare expected to have no material impacton the
gas price receptor regardess of the timeframe or level of develgoment (see Tabe 45).1%7

Table 45: ERS5: Benefits and impact assessment

Minimum scenario XXX XX X )
Low scenario XXX XX X 3
Medium scenario XXX XX x )
High scenario XXX XX x 3

107 gimilar to the gas supply receptor, given the impact of the hypotheticalscenarios on the gas pricesreceptor is expectedto be minimal, EY and DJPR decidednot to conduct an energy market
modelling execise as part of the assesament. Nonetheless EY acknowledgesthat energy market modellingwould be necessry to vdidateits assessmentof this receptor.
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4.2.1.6 ER6: Government revenue

What are the flow on economic benefits to government through taxation and royalties?

Benefitsand impacts

This analysis has identified the following key bendits and impactsto government revenuewith
respectto the Otway Basin hypotheical exploration and development scenarios:

3 royaties
3 companytaxation (including income tax, land tax, payrd|l tax and rates).
These bendits are describedfurtherbelow.

Royalties

Onshoreconventionalgas exploration and develbpment in the Otway Basin is expectd to increase
royalties from production. This will lead to an increase in Victoriad goyalties obtainedfrom onshore
conventionalgas production.

Increasein Victori a bogalties obtained from onshore conventional gas production.

The Petroleum Regulation Framework sets out the requirement for holders of a productionlicence
to pay royaltieson onshae petroleum production. Roydtiesare paid to governmentas a resource
rentfor the exploitation of a Stat-ownedresource.The rate of royalty is nomally set at 10 per
cent of the net wellheadvalue of the petroleumproducedby holders of a production licence and
paid every six months,108

The total value of royalties over the lifetime of each Otway Basin hypothefcal explorationand
devebpment scenario was estimated as partof this assessmernt. Figure 24 shows the total royalties
for each saenarioover the lifetime of its production as a proportion of the year on year net-valueof
the petroleumatthe well-head. The netvalueof petroleumat the well-head is the value of
petroleum produced less all expenses incurred (e.g. recoveryand extraction,trangortation and tax
expenss).

108t is notedthatthe rateof royalty and time of payment of royalties may also be specified in a production licence provided
all requirementsoutiinedin the PetroleumAct and regulatonshave been met. This includesrequirementsfor the relevant

Minister to corsult the Treasurerbefore varyingthe royalty rate or providing a different methodof collecting revenue.
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Figure 24: Total value of royaltiesfor each scenario as a proportion of net value of petroleum at the well-head
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Table 46 illustrates amual average royaltiesover the lifetime of production from the Otway
hypothetical exploration and development scenariosas a percentage of the curentroyalties
payableto the Victorian Governmentfrom extractive, minerals, petroleumand coal indudtries.

Table 46: Annual average royaltiesas a percentageof current royalties payable to the Victorian Government10°

Scerario Annual average Annual average royalties from the Otway scenariosas a
royalties ($m) percentage of annual royalties payable to the Victorian
Government from extractive, minerals, petroleum and coal
industri es
Otway Basin Minimum scenario 94 9.8%
Otway Basin (Low) 18.6 19.3%
Otway Basin (Medium) 23.9 24.8%
Otway Basin (Hiah) 31.1 32.3%

This analysisindicatesthat the level of benefit from roydtiesis directy linked to the level and
timing of production. For example, the minimum scenario is expecied to provide ~$9.4m in annual
average royaltiesover the lifetime of production, which is only eight years (2024 to 2031) and
represents 9.8 per cent of amualroyalties. It is therefore expected to provide a dightly postive
impact. By contrast, the high developmentsaenariois expected to provide the greatestlevel of
bendit with amual average royalties expected to reach~$31.1m per year over the lifetime of
productionwhich is spread over 26 years (from 2024 to 2049) and represents32.3 per cent of
amual royalties. It is therefore expected to provide an extremely postive impact.

The value of royalties collected in the low and medium devd opment scenariosare closer together
and sit between these two extremes.Productionis expected to end in 2042 and 2045 respecively.
Both scenariosare therefore expeciedto provide a positive impact;increasng Victoriad soyalties
obtained from onshoregas production.

ifmgmei%ylaﬁon.(zmoy 2018-19 Annual Statistical Report. [onling] Available at:
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[Accessd12 Feb. 2020].
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Company taxation (including income tax, land tax, payroll tax and rates)

Onshoreconventionalgas exploration and develbpment in the Otway region is expectd to increase
companytaxation. This will lead to an increasecompany taxation from Victorian onshae gas
producerss.

Increase in company taxation from Victorian onshore gas producers

Busnesesconducting economic acivity in Audraliaresutsin directtaxable incomeand indirect
taxation streams such as land tax, payrdl tax and council rates. These requirements are established
under a variety of legidlationset at the fedeanl, stateand local level.

The applicability of varoustax forms,and the amount of companytaxation payable is dependenton
many factorsincluding, but not limited to:

3 thesize of production (and thereforerevenue)
3 the chaacteaisticsof the busnesg(e.g. corporatestructure, locationof parent firm)

3  use of allowable deductions (e.g. exploration and prospectng expenditureand capital
expenditure).1©

For these reasonst is difficult to accuragly estimate the level of tax payableby onshoregas
producersunder the hypothetical Otway Basin exploration and development scenatlios.

Having said this, it is expected that mostof the companytaxation streams would be applicable,with
amualtaxes increasngconsistent with the level of capita expenditure and production over the
exploration and devebpment period of each scenario.As a resut, oil and gas producersare
expected to begin paying companytaxationrelated to all scenariosin 2022. Companytaxation is
expectd to provide less governmentrevenue than roydtiesand has not been calculated due to a
multitude of factorsinfluencingthe amount of tax paid by companies. Taxationreverue is expectd
to ceasesoon after the end of each scen a r deveb@ment period (i.e. 2031 underthe minimum
scenario, 2042 in the low scenario,2045 in the medium scenario and 2049 in the high scenaiio).

Based on thisanalysis, all four scenariosare only expected to provide a slightly positive impactin
increasng company taxation.

Table 47: Annual average royaltiesexpected under the Otway Basin development scenarios

5 Annual average Annual averageroyalties | Averageannual company
scenaio/ Plant production (PJ/annum) taxation ($m)

Otway Basin (Minimum scenario) 4.3 94 Unknown
Otway Basin (Low) 15.5 18.6 Unknown
Otway Basin (Medium) 22.8 23.9 Unknown
Otway Basin (High) 34.7 31.1 Unknown

110 Earth Resources. (2020). Tariffs and customs [online] Available at: https//earthresources.vic.gov.au/licensing-
approvalgoil-and-gas-permits-leases-arnd-licences/tariffs-and-customs[Accessed 2 Feb. 2020].
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Summary of benefitsand impacts

The assessmentof impactsto governmentrevenue is summarised in Table 48.

Table 48: Key benefits and impactsto government revenue

Description of | Description of cause Description of consequence Description of current control RS [o[VEY Can this impact be
benefit or measures impact rating | miti gatedfurther?
impact
Royalties The government allocaes petroleum The corsequenceof obtainingroyalties | The Petroleum Regulation Framework | Minimum N/A

rightsto private conpaniesto derive from gas productionis an setsout the requirementfor holders of | scenario:

benefitsfrom State-ownedresources. 3 increazinVi ct oroyalies s a productionlicence to pay royatieson | Low: Medium:

Thisensures Victoria receivesan obtainedfrom onshoregas onshorepetroleumproduction. High:

adequateretun on the use of the St a t production. Asa result, the benefits providedby

natural resources. The level of benefit is directly linked to royaltiesare dependent on the

Benefits are captured through royalties the level and timing of productionand legislative cortral being in place, and

levied on onshoregas productionand current royaltiespayable from adequatecapacity and capability from

collectedby the State(via ERR). extractive, minerals, petroleum and coal ERRto enforce royalty requirements.

The royalty is normally set at 10 per cent | industries.

of the net wellheadvalue of the The total value of royaltiesover the

petroleumproduced by holders of a lifetime of each Otway Basin exploration

productionlicence and paid every six and developmentscenario has been

months.*** estimatedas part of this assessment*12

This analysisindicatesthat the minimum
scenatio is expectedto provide~$9.4 m
in annud average royaltiesover the
lifetime of production,which is only eight
years (2024 to 2031) and represents 9.8
per cent of annud royalties.

Corsistentwith the factarsidentified
above,the high developmentscenario is
expectedto provide the greatest level of
benefit with annual average royalties
expectedto reach ~$31.1m per year
overthe lifetimeof productionwhich is
spread over 26 years (from 2024 to
2049) and represents 32.3 per cent of
annud royalties.

111 The rateof royalty and time of payment of royaltiesmay also be specifiedin a productionlicence providedall requirementsoutiined in the PetroleumAct and regulationshave been met. This
includesrequirementsfor the relevant Minister to corsult the Treasurer before varyingthe royalty rate or providing a different method of collecting revenue.

112 Note, it has been assumedthe Otway Basin hypothetical scenarios do not include any circumstancesin which a royalty is not payable, no penaltiesfor late payment, and thatthe regulator
has the capacity and capability to collect all due royalties.
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Description of

benefit or
impact

Description of cause

Description of consequence

It is worthnotingthat royaltiesare only

payable during each scenariod s
productionperiod. As a result, royalties
would only be paid from 2024 and the
high scenario is the only scenario
expectedto provideroyaltiesto 2050.

Description of current control
measures

Residual
impact rating

Can this impact be
miti gated furt her?

Company
taxaton
(including
incometax,
land tax,
payroll tax
and rates)

Businessescorducting economicactivity
in Australiaresultsin direct taxable
incomeand indirecttaxaton streams
suchas land tax, payroll tax and council
rates.

Conpany taxation is generally paid on an
annud basis to eitherfederal, state or
local governmentd depending on the
specific tax applicable.

The corsequence of company taxation is
an:

3 increasein conmpany taxation from
Victorianonshore gas producers.

The applicahility of varioustax forms,
and the amountof conpany taxation
payable is dependent on many factors
including, but not limited to the size of
the production, business characteristics,
and deductions

Asaresult, it is difficult to accurately
estimatethe level of tax payable by
onshoregas producers underthe Otway
Basin developmentscenarios.

Having said this, it is expectedthat most
of the company taxation streamswould
be applicable, with annud taxes
increasng corsistentwith the lewel of
capital expenditure and productionover
the explorationand development period
of each scenario. Asa result,
government is expectedto begin
receiving company taxation in 2022,
with tax paymentsending as eally as
2031 underthe minimum scenario, and
as late as 2049 in the high scenario.

Conpany taxation is expectedto provide
less government revenuethanroyalties.

Company taxation is basedon a variety
of legislationset at the federal, state
and loca level.

For exanple, income tax is sethy the

AustralianGovenment, while land tax
and payroll tax are a Statetax. Rates

are setby loca courtils.

Similar to royalties, the benefits
providedby conmpany taxaton are
dependent on this legislationand
adequatecapacity and capability from
responsible bodiesto enforce conpany
tax requiremens.

Minimum
scenalno:
Low:
Medium:
High:

N/A

Risk

The analysis has notidentified any risks to government revenuewith respectto the Otway Basin hypotheical exploration and devebpment scenaios.
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Overall assessment

The quditativeassessmentconsideredthe extent to which the Otway Basin hypothetcal exploration and develgpmentscenarioscoud aff ectgovernment
revenue.lt identified the Otway scenarioscould increaseroyalties obtainedfrom onshoregas production by the Victorian Government. This analysis
indicatesthat the level of bendit from royaltiesis directly linked to the level and timing of production. For example, the high scenariowas expected to
provide the greatestlevel of bendit with total royaltiesexpected to reach~$809 million over the lifetime of production.

The assessmentalso identified the hypothetcal scenarios are expected to provide a sightly positive bendit on government revenuethrough company
taxation from Victorian onshae gas produceis. The applicability of varioustax forms,and the amount of company taxation payable is dependenton many
factorsand is thereforedifficult to quantfy.

Based on this analysis, the impactof each scenarioon governmentrevenueis linked to the to the level and timing of productioni as both these factors
materially influencerevenue from royalties and companytaxation (see Table 49).

Table 49: ERG6: Benefits and impact assessment

Minimum scenario XXX XX x by
Low scenario XXX X X x §
Medium scenario XXX X X x 3
High scenario XXX XX x §
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4.2.2 Scial impad assessment
4.2.2.1 SR1: Community health, safety and security

What level of impacton the community éhealth, safety and security will gas development

have?

Benefitsand impacts

The analysis has identified the following key bendits and impactsto community health, safety and security with respectto the Otway Basin hypotheical
exploration and devebpment scenatios:

3 visble flaring from site

3 noise and vibrationfrom operations/ exploration

3 dust geneation.

Summary of benefitsand impacts

The assessmentof impactsto community health, safety and security are sunmarised in (Table 50):

Table 50: Key benefits and impactsto community health, safety and seaurity

Description of

bendit or
impact

Visible flaring
from site

Description of cause

As part of the well appraisalprocess gas
flaring is usedto deteminethe volume,
presaure, flow rateand conpostion of
thegas from the well prior to it coming
into production®'®Flaring atthe well site
can lastfor several days, until the flow of
liquids and gas from the well are
stabilised.

At gas plants, flaring is usually
intermittent and only undertakenduring
processupsets(to safely purgethe plant

Description of consequence

Visible flaring from site may reducevisual
amenty in the immediatearea of the well
site.

Description of current control measures

Flaring is within scope of an EMP and
mustbe reduced to a level thatis as low
as reanably practicade. Industry
practiceis to corsult with nearby
communities and landholders where
planred flaring is to take place (so that
timing and duration corsiderslocal
amenty concerns).'14

Flaring is an activity that is within scope
of both planningpermit and EES
asesanentswherethese are required

Resdual
impact
rating
Minimum
scenario:
X

Low: x
Medium:
X

High: x

Can this impact be
miti gated furt her?

Possible legislative

improvementderived

from the VGPgap

analysisa

3 requirementfor
enharced
comnunity
corsultaton and
corsideration of
community input
during authoity

113 Gas Fields Conmission Queensand. (2020). GasFlaring. [onling] Available at: https//gasfieldscommissongld.org.au/gas-industry/technicd-informator/gasflaring. [Accessd28 Jan.

2020].

114 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jdos, Precinctsand Regions. UnpublishedReport.
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Description of

bendit or
impact

Description of cause

of gas), to burn the componentsof gas
thatcan 6be transported in a pipelineor
to maintin presaures for safe and
efficient operations.

Description of consequence

Description of current control measures

Both assesanentswill expect thatany
negative impacts are reduced to the
lowest level possible. Members of the
public can providewritten commnentsas a
part of this, 115

Residual
impact
rating

Can this impact be
miti gated furt her?

grants and
operations

3 provision for
improved
corsideration of
social, economic and
environmernal
factorsin decision
making

3 requirementfor the
publication of
certaininformation
relatingto
government
decisionsand
industry activity.

These may increase the

level of corsultation

aroundvisible flaring
events, so thatthe
timing and duration
takesinto accountlocal
amenty concerns.

Noise from
operations/
exploration

Noise and vibrationsare createdduring

the site preparation (well site, pipeline

Right of Ways (RoW), gas plant), drilling

and testing phasesand occur throughout

the life of the project.**®* They can be

causedby:

3 clearing and/or mulchingof
vegetation

3 engineand road noise from the

seismic survey vehiclesand other
survey vehicles

The cormsequences of increasednoise and
vibration can include:

3 inconwenienceand annoyanceto
landholders

3 vibrationdisturbance to buildings.

These noise and vibrationimpacts are
generally sporadc and not ongoing. They
occur only while the specific activity is
being undertaken,for exanple, during.
drilling activitieson site, which only occur
over shorttimeframes. Therefore,
noise/vibration is a tenporary hazard in

Impacts of noise and vibrationand
meauresfor controlare addressedin an
EMPand whererelevant, an EPBC Act
Referral and/or EES.

Noise mustbe reduced to a level thatis as
low as reasonéably practicable.

The EP Act 46 requiresthatthe emission
of noise shall be in accordancewith the
State EnvironmentProtection Policy
specifyingacceptable corditionsfor
emittingnoise. The Environmen#
Protection Authoiity (EPA) Guideline:

Minimum
scenario:
i

Low: i
Medium:
i

High: i

Mitigaon measuresare
the sameas visible
flaring from site.

115 Planning. (2020). Whatis the EES processin Victoria? [onling] Available at: https//www.planning.vic.gov.au/environment-assessment/whatis-the-ees-process-in-victoria [Accessed 3 Feb.

2020].

116 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jdos, Precinctsand Regions. UnpublishedReport.
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Description of

bendit or
impact

Description of cause

3 Vibrationsgenerated by the activation
of the base plateon the seismic
survey vehicles

3 the dill rig and associatedgenerators
and temporary camp site (if workers
are not accommalatedin a nearby
town)

3 pipelineRoW clearing and
corstruction

3 rock hammeing for pipeline
corstruction

3 engineand road noise from the
tractors usedfor rehabilitation

3 wellsite and gas plant flaring
3 gas plant equipment.

Developmentmay create or exacerbate
noise pollutionin the immediatearea of
explorationand developmert.**”

Noise and vibrationsoccur during the site
preparation,diilling and testing phases
and occur throughoutthe life of the
project.**8 They can be causedby:

3 ergineand road noise from seismic
surveying*'® and othersurvey
vehicles

3 mulchingof vegetation

3 vibrationsggenerated by the activation
of the base plateon seismic survey
vehiclesengine and road noise from
vehiclesusedfor rehabilitation.

Description of consequence

any given locationand is not dissimilar to

farming activitiesin termsof noise
outputs

Inthe Otway Basin exploration and
developmentscenarios, the noise impacts
can vary depending on the progresson of
the development.

If a hypothetia developmentundertook
only a seismic survey and did not proceed
to drilling, thenimpactswould be limited
to a few minutesto days dependingon
the layout of the survey.

If drilling did occur, thenthe timeframe
for impacts would be days and if
productionwas to occur low levels of
noise would occur for a period of two to
threeyears.

A recent noise study carried out atthe
Halladaleand Speculant production well
sites confirmedthat operation noise did
not exceed guidancenoise levels nearthe
well site.*?°

Description of current control measures

Noise from indugry in regional Victoria
setsout the recommerded maximum
noise levels which can be appliedto
manaye the impacts of noise on the
commnunity. 2t

The EPA has the power to servea
pollution abatement noticeif a process or
activity which is being cariiedon is
causing unreasonéble noise. This notice
can include ordersto cease carryingon
the activity, or to modify the activity in
themanrer specifiedin the notice.

Noise from operationsis within scope of
both planningpermit and EES
assesanentswherethese are required
Both of these assesamentswill expect
thatany negativeimpacts are reduced to
the lowest level possible. Members of the
public can providewritten commentsas a
part of this, 122

Residual
impact
rating

Can this impact be
miti gated furt her?

117 |Informationsuppliedby the department.
118 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jdos, Precinctsand Regions. UnpublishedReport.
119Buggy with an atteched seismic vibratorthat injectslow frequency vibrationsinto the earth to perform seismic surveys.
120 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jdos, Precinctsand Regions. UnpublishedReport.
121 EnvironmentProtection Agency Victoria (2011). 6 N from Industry in Regiona Victori a BPAPublication 1411.
122 Planning. (2020). Whatis the EES processin Victoria? [onling] Available at: https//www.planning.vic.gov.au/environment-assessment/whatis-the-ees-process-in-victoria [Accessed 3 Feb.

2020].
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Description of

bendit or
impact

Dust
generation

Description of cause

Repeatedvehicle (including heavy
vehicle) travel over natural landforms,
unsealedroads farm tracksor fallow
farmland can generatedust.

The creation of new tracksand roads, or
clearing of pipelineRoW, well leasesor
gas plant siteswill also result in dust.2®

Description of consequence

Corsequences of increaseddust can
include:

3 nuisanceto landholdersand the public
3 nuisaiceto native faunaand livestock

3 localisedand tenmporary decrease in
air quality
3 smotheing of pastures.

Similar to noise and vibrationimpacts,
dust generationis sporadc, and only
occurs when specific activitiesare
undertaken(eg. vehiclesbeing driven to
and from site on unsealed surfaces).

Areas impactedby dust already
experiencedust created as a part of
businessas usual farm activities, such as
cropping or harvesting. Dust generated
from gas explorationor development
activities is likely to be similar to other
land use activities such as farming.?4

Furtherthe dust generated from activities
is affected by the soil type.Asan
exanple, operational activities carried out
on Bulldust (a fine red aeolian dust
comnon in outback Australia) will
producemore dust thanclay. Assuch
impacts will vary basedon well site
location. Howe\er, petroleum
developmentby its naturedoes not
involve large scale soil disturbance as
such overall dust generation is expected
to be low atall levels of development.12®

Dust generation is an impact that will
occur during the lifetime of exploration

Description of current control measures

Impacts of dust and measuresto control it

are addressed in an EMP and where
relevant, an EPBC Act Referral and/or
EES. Dust mustbe reduced to a level that
is as low as reanably practicable.

The EMPtakesinto accountthe State
EnvironmentProtedion Policy (Ambient
Air Quality) which outinesthe processes
to measureand Report on the
concentration of environmental indicatars
in the air to detemmine whethethe
environmeral quality objectivesof the
Policy are being met*2¢

The EPA has the power to servea
pollution abatement noticeif a process or
activity which is being cariiedon is
causing unreaonéable dust. This notice
caninclude ordersto cease carryingon
the activity, or to modify the activity in
themanrer specifiedin the notice.

Dust from operationsis within scope of
both planningpermit and EES
asesanentswherethese are required.
Both of these assesamentswill expect
thatany necativeimpacts are reduced to
the lowest level possible. Members of the
public can providewritten comnentsas a
part of this. 127

Resdual
impact
rating
Minimum
scenario:
i

Low: i
Medium:
i

High: i

Can this impact be
miti gated furt her?

Mitigaon measuresare
the sameas visible
flaring from site.

123 |Informationsuppliedby the department
124Informationsuppliedby the department
125 Advice provided by the department.

126 gtate Environment Protection Policy (Ambient Air Quality) No S19, Gazette9/2/1999.
127 Planning. (2020). Whatis the EES processin Victoria? [onling] Available at: https//www.planning.vic.gov.au/environment-assessment/whatis-the-ees-process-in-victoria [Accessed 3 Feb.

2020].
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Description of  Description of cause Description of consequence Description of current control measures  Residual | Can this impact be

ben€fit or impact miti gated furt her?
impact rating

and developmentand will cease upon
conpletion. Inthe Otway Basin
hypotheical exploration and development
scenalios, productionat an individual well
site is between two and threeyears.
Further, building of capexinfrastructure,
including plantsand pipelineshas a
durationof between 0-3 years Therefore,
the local impact of an individual well

would only occur over this timeframe.

The impactis likely to vary with the typesof activitiesperformedas well as the level of exploration and development however overall impactsatall levels
of develgpmentare expededto be low. This is becausethe legislativerequirementsrequire impactsto be mitigated and managed to an acceptable level.
While the total number of devebpment wells increas from 14 underthe minimum scenarioto 125 under the high scenario,the number of wells being
devebpedin an individual year only variesfrom two underthe minimum scenarioto eight underthe high scenario. Therefore, the impactin a given year is
unlikely to vary between the scenaltios.

Risk

The analysis has identified the following key risks to community health, safety and security with respectto the Otway Basin hypothetcal exploratonand
devebpment scenarios(Table 51).

Table 51: Key risksto community health, safety and seaurity

Description Description of cause Description of Description of current control Likelihood Consequence Resdual Can this impact be
of risk consequence measures Risk miti gated furt her?
Rating
Hydrocabon | Thereare several causeswithin Spills may: Risks of hydrocabon and Unlikely3 | Minor32 Low Possible legislative
or chemica the explorationand develqpm.ent 3 create safetyhazads chemica sp’ll; are addressd in improvementsjeri\{ed from
spll that of gas thatcan create a sgll risk f I an EMP (and if relevant, a the VGPgap analysis:
Reports both on site.? Theseinclude: or SrTboyees teGil Spill Conti
€po on ste. eseinclude: landownesand the separateOil Spill Contingency 3 requirementfor
offsite 3 poor storageof hazadous loca community Plan, OSCP) and whererelevant, enhaned community
mateaials s increasthe risk of an EPBC?Act Referral and/or EES. cors_ultaﬁc_)n and
3 poor houskeeping damage and AnERPis a documer_npn_apared corsi dergthn of
destruction of third- by operatarsto describeits community input
party property, emegency response

128 Informationsuppliedby the department.
131 nformationsuppliedby the department
132 |nformationsuppliedby the department
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Description Description of cause Description of Description of current control
of risk consequence measures Risk

Likelihood Consequence Resdual Can this impact be

miti gated furt her?

3 inadequatewaste
manayement procedures

3 ignition of vegetation during
vegetation
slashing/mulching/
clearing

3 ignition of flammable
mateials mechanical,
electrical or operational
failure of equipmenton site

well blowout during drilling
extanal fire reachingsite

loading/unloading of product
(eg. condensate) or
chemicals

3 refuéling.

Spill risk can occur throughout
the exploration, development
and operationsphasesof the gas
operation lifecycle.Once the
production phase of
developmentis conplete, spill
risk will cease.

Inthe Otway Basin exploration
and developmentscenarios,
productionat an individual well
site is between two and three
years therefore the loca impact
of an individual well would only
occur over this timeframe.

farmland, crops and
stock

create exaessve
atmaospheric
emissions(gas).
possible
contamnation of air,
soil, waterand/or
groundwate.
injury to
faunalivestock
through ingestion.
visual pollution.
fire.

preparedness and response
measures.

Spill risk mustbe reduced to a
level thatis as low as reaonably
practicable.

The EMPwould include a spill
manaement plan and emegency
response manualwith detailed
arrangements for dealingwith
any threatto the environment
nearthe petroleumoperationand
enauringthatthe treatmentdoes
not harm the environment.

The OH&S Act, the OH&S
Regulationsand the Dangerous
Goads (Storagesand Handling)
Regulations2012 outline specific
dutiesand obligationsfor the
storage and hardling of
dangerousgoaods including
flammable mateials.

The Code of Practice for the
Storage and Hardling of
DangerousGoads includes
guidanceon how to conply with
these obligations, including how
to controlrisks associatedwith
the storage and hardling of
dangerousgoods, as well as
planningemegency responses.*?°
The obligationscontainedn these
Acts require operatars to ensure
any risk associatedwith the
storage and hardling of
dangerousgoodsis eliminatedor
reduced The Code of Practice is
administeredby WorkSafe
Victoria as such gas operatarswill
be subjectto WorkSafe audits,

during authority grants
and operations

3 provision for improved
corsideration of sociadl,
economicand
environmenal factars
in decision-making

3 requirementfor the
publication of certain
informétion relatingto
government decisions
and industry activity.

The PetroleumRegulations

2011 could be updated

with stronger provisionsfor

well management and
rehabilitatonand closue.

129 WorkSafe(2013). Code of practicefor the storageand handling of dangerousgoods.
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Description
of risk

Description of cause

Description of
consequence

Description of current control
measures

reducingthe chancethatnon

conpliancewith the code would
occur.

Spill risks is within the scope of
EES assesanentswherethese are
required An EES will expect that
any negativeimpactsare reduced
to the lowest level possible.
Menbers of the public can
providewritten comnentsas a
part of this.1%°

Likelihood Consequence Resdual
Risk

Can this impact be
miti gated furt her?

Fire risk

Exploration phase:

3 ignition of vegetation during
vegetation clearing/
mulching/slashing

3 ignition of flammable
mateials mechanical,
electrical or operational
failure of equipmenton site

extanal fire reachingsite
refudling

inadequatecigarette
disposal.

Corstruction phase:
3 drop out from flaring
3 well blowout

3 ignition of flammable
mateaials

3 meclanicd, electrica or

operational failure of
equipmenton site

Fires may lead to:

3

injury or death to
project personnel or
the public

bushfire

damayeto or
destruction of third-
party property

loss of farmland or
pastureand/or crops,
stock

exaess$ve atmaspheric
emissons (gas, smoke
etc.).

Fire risk is within scope of an EMP
and mustbe reduced to a level
thatis as low as reasonably
practicable.

The EMP needsto include an
emeagency response manualwith
detailedarrangements for dealing
with any threat to the
environmentear the petroleum
operationand ensuring thatthe
treatdoes not harm the
environmer.

The EMP needsto include a Fire
Management Plan thatensure
risksare reduced to an acceptable
level.133134 | ocal CFAbrigades
are expectedto be corsulted and
updatedon safetyplans to
manaye risk.

Fire risk is within the scopeof EES
asesanentswherethese are
required An EES will expect that
any negativeimpactsare reduced

Unlikely

Minort3é

Low

Mitigation measuresare
the sameas hydrocarbon
or chemica spll that
Reportsoffsite.

130 Planning. (2020). Whatis the EES processin Victoria? [onling] Available at: https//www.planning.vic.gov.au/environment-assessment/whatis-the-ees-process-in-victoria [Accessed 3 Feb.

2020].

133 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jdos, Precinctsand Regions. UnpublishedReport.
134 Mineral Resources (Healthand Safety) Regulations1991.
136 |nformationsuppliedby the department
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Description Description of cause Description of Description of current control Likelihood Consequence Resdual Can this impact be

of risk consequence measures Risk miti gated furt her?
3 extand fire reachingsite to the lowest level possible.
3 refudling. Menbers of the public can

providewritten commentsas a

Productionphase: part of this. 3%

3 pipelinerupture
3 gas plant explosion

3 ignition of flammable
mateials

3 meclanicd, electrica or
operational failure of
equipment on site

exteand fire reachingsite
refudling.

Overall assessment

The quditativeassessmentconsideredthe extent to which the Otway Basin hypotheical exploration and develgomentscenarioscoud aff ectcommunity
health, safety and security within the region. While there are potentia negative impactsand risks within the region due to fire and spll risks, visible flaring,
noise and vibrations,and dust geneation,these will be mitigated through requirements under the current regulatory frameworkto ALARP.In the case of
noise and dust geneation from operations/exploration, the impactis expected to be comparable with other land use activitiessuch as farming**”. The
impactsand residualrisks are not considered to differ between scenaios, as the mitigating actionswill manage the impactor risk to ALARP and an
accetable level, regardless of the footprintof the petroleum activities. Mitigating actionswill also reducethe likelihood of the risk occuriing.

Therefore, the scenariosare expected to have a dightly negative impacton the community éhealth, safety and security (Table 52) and are assessed as
having arisk, based on the average ratings for each impactand risk (Table 53).

Table 52: SR1: Benefits and impact assessment

Minimum scenario XXX XX X 0
Low scenario XXX XX X 3
Medium scenario XXX XX x 3
High scenario XXX XX x 3

135 planning. (2020). What is the EES processin Victoria? [onling] Available at: https//www.planning.vic.gov.au/environment-assessment/whatis-the-ees-process-in-victoria [Accessd 3 Feb.
2020].
137 Advice provided by the department.
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Table 53: SR1: Risk assessment

Minimum scenario Severe High Moderate
Low scenario Severe High Moderate
Medium scenario Severe High Moderate
High scenario Severe High Moderate
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4.2.2.2 SR2: Community wellbeing and sogal cohesin

What level of impactwill occur with respectto the community éweellbeing?

Benefits and impacts

The analysis has identified the following key bendits and impactsto community wellbeing and socal cohesionwith respectto the Otway Basin
hypothetical exploration and development scenatrios:

3 community attitudes to proximity of develbpmentand exploration
3 community projectsfunded by gas development

3 community engagement in decison making process

3 accessnd affordability of housngand essentia services

3 impacton local roads.

These bendits and impads are describedfurtherbelow.

Community attitudesto proximity of devdopments/exploration

There are mixed peraptionsin the local community about gas extractionand production.*® If gas develgomentwere to occur,community concerns
shoud be considerd and proactively managed in the context of the Otway region.

In 2019, CSIRO conducteda study, commissionedby theVGP, to investigatelocal attitudesand perceptionsof onshoreconventional gas develgpment in
the region (the CSIRO study).*® The survey had a representative sample acrass five Otway local governmentareas (LGAS), of which 100 patticipantsper
LGA (total of 500 participantsfrom the region), including landowners, were surveyed.

The survey found that:

3 21 per cent of participants rejected onshoreconventonalgas devebpment

138 CSIRO (2019). Local attitudesand percepionsof onshore conventional gas development: Otway and Gippsland Basins Initial Results
139 CSIRO (2019). Local attitudesand percepionsof onshore conventional gas development: Otway and Gippsland Basins Initial Results
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3 11 per cent of participants embraced onshoreconventionalgas devebpment
3 68 per cent of peopletolerated, would be ok with, or approved of onshoreconventionalgas development:
3 23 per cent would tolerate it
3 24 per cent would be ok with it
3 21 per cent would approveit. These

attitudes are presentedin Figure 25.

Figure 25: Attitudestowards onshore conventional gas development: Otway LGAs
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Source: C3RO (2019). Local attitudesand perceptionsof onshore conventionalgas development: Otway and Gippsand Basns Initial Results

The CSIRO study also investigated the perceived community adaption to onshae conventional gas developmentwithin the Otway regon (see Figure 26).
The resutsfound that:
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3 50 per cent would ¢edapt to the chargesi(up to 70 per cent of individudsin the Corangamite LGA)
3  approximately 25 per cent would desist or 6 n odpe 6

3 18 per cent would dnly just cope 6

Figure 26: Perceived community adaption to onshore conventional gas development: Otway LGAs
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Source: CSRO (2019). Local attitudesand percepionsof onshore conventionalgas development: Otway and Gippdand Basns Initial Results (in prep).

The researchalso identifiesthe issues that underpin the community éattitudes towardsonshoreconventional gas exploration and development(see
Figure 27).
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Figure 27: Perceptions about onshore conventional gas exploration and development: Summary underlying drivers in the Otway region

PERCHVED IMPACTS OVERALL 3.17
- More immediate issues 3.16
- Possildefuture issues 3.21
Risk manageability 3.13
Risk severity 3.28
PERCHVED BENEFITS OVERALL 3.38
- Local benefits 3.37
- Regional and societal benefits 3.44
DISTRIBUTIONAL FAIRNESS 3.57
TRUST IN GAS COMPANY 261
RELATIONSHIP QUALITY 2.35
PROCEDURAL FAIRNESS 2.48

GOVERNANCE OVERALL 2.83
- Forma governance 2.92
- Engaging communities 2.91
- Working collaboratively 2.80
- Trust in state departments 2.71
Evidencebased policy 3.31
Transition energy narrative 3.37
KNOWLEDGE - Understanding of gas development 2.85
Need for moreinformation 3.57

Interestin onshore gas disaussons 3.08

Note: Scores: 1 = lowest and 5 = highest perception; 1 2 3 4 5
scores< 3 indicateunfavourdle perceptions exacept
perceived impacts where the higherthe scorethe
greaterthe corcern;

Perception scaes

Source: CIRO (2019). Local attitudesand percepionsof onshore conventional gas development: Otway and Gippsand Basns Initial Results (in prep).
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The resutsfound that:

3  therewere moderate concernsaboutimpactsof gas devebpment overall (M% = 3.17)

3  potentia benefits were perceivedto be moderateand dightly higherthan impacts (M = 3.38)
3 therewasa perception of limited trust in gas companies(M = 2.61)

3 community members indicated a need for more informatonabout conventionalgas devebpment (M = 3.57) as currentunderstanding is limited (M =
2.85)

3 therewas afavourable view of the role of gas in transitioning to renewable erergies(M = 3.37).
This indicatesthat overall, community attitudes to exploration and devebpmentof gas in the Otway Basin is relatively neut@l.

Community engagement in the decision-making process

Community engagement enables community members to discussand have input in the project. Gas companiescan incorporate this feedbackin operations
to meet the neeals of the region and accommodate concerns.

In Victoria, socal impactshave not been adequately addressed, which has led to communitiesdemanding greater actionfrom the government!* Proper
community engagement may reducepotential socel and ervironmenta cods by pre-identif ying sensitive receptors and companiescan appropriately
incorporate mitigationsto these when respanding to the regulations.*> Community engagement tends to be focused on the perceivedqudity of
relationshps with indugtry, whereas indugsry engagement tends to be market-focused.

Engagement with the community can takeplace at variousstages of the exploration process:

3 determining an acreage area stage

3 acreage releasestage

3 rightsadlocéation stage

140\ refersto the mean(i.e. average)score. This is calculated by determiningthe sum of total divided by countof total.
141 nformationprovidedby the department.
142 |nformationprovidedby the department.
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3 preparation of environmental approvas (EMP, EPBC Act referral, EES,ERP, etc).143

Communities are becaming more informed and demandmeaningful and ongoing consutationthroughoutthelife of a project, not just atthe point where
an authoiity has been granted and a proponent is requiredto preparean operation plan as requiredby the petroleum legislation.

Social licence and community engagement bendits are largely intangible and difficult to measure. Primaryintangible bendits include:
3 strongloca trust

3 contribution to community cohesion and spirit

3 achievementof broader social aspiltionsof communities

3  improvedsocial responsibility for industry.144

A study of Coal Seam Gas (CSG)extractionin the SuratBasin, Queensland, examining coexistence between farmersand CSG developers found that clear
communication was necesary to promotecoexistence between farmersand the developes. The absence of which led to farmersstruggling to explain
same concernsbecauseof the differentway they interpreted thar landscape.This amongotherfactorscawseal frustration and farmersfelt that this has
led to severe impactson ment health and wellbeing. The workshopsalso identified a range of issues perceivedby farmersarising from increagd traffic
volumes, impactsto mental health and wellbeing, place identity and loss of water resourcedor farmers.14°

In a separate study on preconditionsfor socel licencejt wasfound that proactively providing peoplewith information about regulation and compliance,
and indugr y é@oremitment to ensuing loca community involvementproduced more favourable views of trustand fairnessabout a new mining
proposal.146

Access and affordability of housing and essential services

As gas productionincreases within the Otway region, it is expected that enmployeeswill relocate to the area, puttingpressure on accessto and
affordability of housngand essential servicesfor the loca community. It is expected that housngand essential service pricesincrease as the sale of
productionincreases. The housng price impactis expected to be low given excesscapacityof housngwithin the Otway Basin relative to the inflow of
workersrelated to hypothetical gas devebpment scenarios. Furthemore, development of the indugtry would be gradual and staggered and spread out
over aregion over time and not in one hit atone location, minimising abrupt price charges. The increasen scde of productionwould resut in increased

143|nformationprovidedby the department.

144nformationprovidedby the department.

145Huth, N., Cocks, B., Dalgliesh, N., Poulton,P., Marinoni, O. and Garcia, J. (2017). Farmersiperceptionsof coexisterce between agricultureand a large scale coal seam gas development.
Agricultureand Human Values, 35(1), pp.99-115.

146 Zhang, A., Measham,T. and Moffat,K. (2018). Preconditionsfor social licence: The importance of informatonin initial engagement. Journal of Cleaner Production, 172, pp.1559-1566.
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number of workers and employeesto undertake petroleum adivities, some of whom would need to relocate to Souh-West Victoria, resuting in potential
increagd demand for local housngand essential services. Due to the nature of the petroleumindudry, this impactis expeded to be low as it does not
createa large workforceat a single sitein the way that mining does.'¥” Ratherthe workforceis expected to be spread-outover the regionwhere
devebpment is occuriing.

There is evidenceto suggestthat gas companieshave put mitigationsin place to reducethesesocial burdens. As an example, Beach Energy established
temporary accommodationto support drilling crew working in shifts to help offset local housng pressures.“® Other employeesand contractors could
arrange loca acoommodationif required.In an alternaive example, in Queensland, a CSG operatorhas directed staff and contractas not requiring
accanmodation longer than three nightsmust use accanmodationin local towns (ratherthan an accommodation camp) to ensuethat small towns reap
the ecoromic bendits of industry workers.* This policy was developedn consulttion with accanmodation and service providers.

While these mitigationsdo support the local community, they are not requiredunder the current legislativeframework. As such, overall gas develgpment
may createa burden on the community that worsensin severity as production increases.

147 Advice provided by the department.
148 SED Regiona Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis. Department of Jdbs, Precinctsand Regions. UnpublishedReport.

149 Advice provided by the department.
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Summary of benefitsand impacts

The assessmentof bendits and impactsto community wellbeing and socel cohesionis summarised in Table 54.

Table 54: Key benefits and impactsto community wellbeing and social cohesion

Description of
benefit or impact

Description of cause

Description of consequence

Description of current control
measures

Residual
impact
rating

Can this impact be mitigated
further?

Community
attitudesto
proximity of
developments
and exploration

There are mixed perceptionsin the
local community about the gas
industry, as outlinedabove**° If gas
developmentwere to occur,
commuity conems should be
consideredand proactively mareged in
the contextof the Otway region.

Conmunity attitudescan be influenced
by several ways including:

3 media

3 community consultation
3 company Reports
3

whetler the conpany has social
licence

3 word of mouth.

Community attitudesto proximity of
development/exploration will be
importantto considerfor the life of the
project.

The corsequence of commnunity
attitudesto proximity of developments
and explorationis dependent on the
attitude of the individual/community.

The results of the CSIRO stakeholder
analysis show thatgeneral attitudes
within the Otwayregion towards gas
productionare dightly favourable.

The petroleumrights allocatonregime
providesfor petroleumacreage to be
selectively released over areas deemed
appropriatefor development®! The
rights allocation regime recommends
thefollowing in relationto areas of gas
developmentand production:

3 actionsshoud be takento reduce
the potentialof conflict between
gasproducersand existing users of
land

3 conpaniesshoud avoid sensitive
areasor clearly defineareas of
explorationand development

3 conpaniesneedto understandthe
social risk of producinggas in the
given area.®?

The utilisation of directionaldrilling
providesfor flexibility asto where
petroleumwells are located, and
stardard industry is to locate wells
wherethey cause least disturbance.*>*

Proximity of community to
developmentsis within scope of both
planningpermit and EES assessments
wherethese are required Both of
these assesanentswill expectthat
community impacts are reduced to the

Minimum:

Low:
Medium:

High:

Possible legislative
improvementgderived from
the VGPgap analysis:

3 requirementfor enharced
community corsultation
and corsideration of
community input during
authorty grants and
operations

3 provision for improved
corsideration of social,
economicand
environmertal factars in
decision-making

3 requirementfor the
publication of certain
information relatingto
government decisionsand
industry activity.

These reformswould provide

confidenceto community that

industry will providethemwith
information about onshore
conventiond gas activities. The
reformswill also ensure that
community is genuinely
engagedover the entire
industry lifecycle. This may

150 CSIRO (2019). Local attitudesand perceptonsof onshore conventional gas development: Otway and Gippsland Basins Initial Results
151 Advice provided by the department.
152 Tordo, S., Johrston,D. and Johnston, D. (2020). Petroleun explorationand production rights: allocation strategies and designisaues. [onlinel Documens.worldbank.org. Available at:
http://documens.worldbank.org/curated/en/7 85881468 336848695/ Petroleum-exploration-and-production-rightsallocation-strategies-and-design-issues[Accessed 3 Feb. 2020].

153 Advice provided by the department.
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Description of Description of cause Description of consequence Description of current control Residual Can this impact be mitigated

benefit or impact impact further?
lowest level possible. Members of the influencetheir attitudes
public can provide written comnments towards developmentand
as a part of this.*>* explorationin the region.
The VGPcomnunity

engagement functionwill
provide informaton to loca
communitiesabout the risks
benefits and impacts of
developmentsin theirlocality.

Community As part of developmentssomeindustry | Primary impacts of community While there are no controlmeasures in Minimum: | N/A
projects funded participants fund community projects. projects fundedby gas development place, it is notedthatit is industry -

by gas Current industry practice is thatthe include: practiceto fund community projects. Low: -
development developers will undertake community 3 supportthe loca community Medium: -

specific support initiativesas part of ) . )
their exploration activities. 3 may provide additional jobs High: -
3 may strengthensocial licence
3 may increasetrust in the gas
conpany.
The retention of value from gas
productionis an important
considerationfor peqgple considering
the net effectson local communities.
Whilst many of the perceived negative
impacts of gas developmentare local,
significantperceived benefits, such as
the provisionof energy, are reaised
both in the community and elsewhere.
Thereis an expectationthat
developerswill provide additional local
benefits through community support
programsto work against this
perception.
Community projects funded by gas
develgomentmay occur throughout all
phasesof the gas operationlifecycle.
The extentof contribution could vary
between the Otway Basin exploration
and developmentscenarios as the

154 Planning. (2020). Whatis the EES processin Victoria? [onling] Available at: https//www.planning.vic.gov.au/environment-assessment/whatis-the-ees-process-in-victoria [Accessed 3 Feb.
2020].
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Description of Description of cause Description of consequence Description of current control Residual Can this impact be mitigated

benefit or impact impact further?

nurrber of locationswhere gas is
developedchanges. Asthe nunber of
locationsincrease wheregas is
developed, contributionsto
community projects could increase,
howeverthis would be dependent on a
nunberof factars, includingthe
locationsof operation, size of the
operationsand commecial retun
obtainedby producersincreasesin
line with development.

Gas producers also pay a significant
amountin rates eachyear. For
exanple, in 2019 Beach Energy paid
ratesin exceess of $860,000
(approximately 4 per cent of
Corangamite Shire Couril rates
income)to the Corangamite Shire
Councl, which were usedto support
community assets and services.

Industry practice suggests that
operatarswould fund local projectsto
build social license. Each scenario is
expectedto have a neutral impact on
the receptor as while it is industry
practiceto do so, thereis no
asciatedregulatary requirement
mardatingthis.

Community Engagement with the community can Primary intarngible benefits of The PetroleumAct requires that Minimum | Mitigation meauresare the
engagement in take place at variousstagesof the community engagement include: companiescorsult with interested scenario: sameas commurity projects
decision making exploration process 3 stronglocal trust gegéle and ptartfies duringche | ) fundedby gas development.
process determining an acreace areastage . ) evelopmentof an operationsplan. ow:
3 Ig * & 3 corrgr.butlor;to (;anunlty The Petroleum Regulationsrequire Medium:
3 acreagerelease stage cohesonand spirit operatarsto provide appropriate ’
3 rightsallocation stage 3 achievemat of broadersocial corsultation for the life of the High:
3 preparationof environmena aspirationsof commurities operationwith interested pegole ard g
approvals(EMP, EPBC Act referral, | 3 improvedsocial responsibility for | ©rganisationsaboutits the
EES, ERP, eft).15° industry.156 environmertal performarce. General

155 |nformationprovidedby the department.
156 |nformationprovidedby the department.
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Description of

benefit or impact

Description of cause

Description of consequence

Description of current control
measures

Residual
impact

Can this impact be mitigated
further?

The benefit of adequatelyproviding

thisinformation to the public is
corsistentfor each of the scenariosas
it would be expectedthatall scenarios
would needto have similar systems
and processin place to enable
commuity engagemaent.

operationsand social issuesare also
comnon discusgon topics.

Thereis no explicit requirementto
corsult to a standard and it is not
incumbent on an authaity holderto
continudly engage with the local
community. ERR generally expects
titleholdersto adhereto IAP2
corsultation principles.

Thereis also a low level of government
scrutiny aroundthe extent of
corsultationthat mustbe undertaken.

Despte the legal requirementfor
corsultaion and engagement not be
prescript, it is standard petroleum
industry practice to engage with
community during operations and
particularly during well construction
and disturbanceeventssuch as
flaring.*®”

rating

Access and As gas productionincreaseswithin the | Further exploratonand development | Thereis evidenceto suggestthatgas Minimum | N/A
affordability of Otway region, it is expectedthat will increase demandfor housingand companieshave put mitigationsin scenario:
housingand enployeeswill relocateto thearea essential services. placeto reducepotentialimpacts.As T
eseential services | which could create potentd pressure It is expectedthat rental and property | &0 exanple, Beach Energy established | | oy -
on the housingsupply and therefore pricesare unlikely to increase due to temporary accommodationto support Medium:
rental/property pricesand accessto the relatively low number of workers drilling crew working in shiftsto help edium: -
and essential servicesfor the loca offset local housingpresaures.*>°Other | High: -

community.

moving from the rest of Victoria (810
FTEin the high developmentscenario)
cowpledwith the dispersed nature of
the developmentscenarios. Similarly,
the impact on essential serviceswill
likely not increase

This impact is also expectedto be
lower in Victoria relativeto other
Statesand territoriesdue to the
higherpopulationdensty and inherent

enployeesand contractors could
arrange loca accommadation if
required.

While these mitigationsdo support the
loca community, they are not required
underthe current legislative
framewoik.

157 Advice provided by the department.
159 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jdos, Precinctsand Regions. UnpublishedReport.

Department of Jabs Precinctsand Regions

Victorian Gas Program: Risks, benefits and impacts assessment EYJ 137



Description of Description of cause Description of consequence Description of current control Residual Can this impact be mitigated
benefit or impact measures impact further?
rating
level of residential development in
regional Victoria thanthatwhich
existsin the rest of Australia.**®
Damage to local Gas explorationand developmenthas Onshoreconveitiona gas exploration The risks regarding road damage and Minimum | N/A
roads and traffic | potentialimpactson the surrounding and development may result in: traffic interruptions and measuresto scenario:
disruptions areas It resultsin increased traffic on 3 damageto locad roads controlthese are addressedin an EMP | 1
locad roads (particularly unsealed ) . and whererelevaent, an EES. Low: -
p 3 increasedtraffic .
roads), many of which may not be of a Operatars also work with LGAsto Medium:
stardard capeble of withstarding 3 increasedtravel timesin local upgrade roads (generally at their own edium: -
frequent, large and heavy loads.*®° areas. cost) thatare not othewise suitable to | High: X
There may also be vegetation clearing | The disturbancesto roadsand support their exploration,development
along road verges(with speed disruption to traffic can be a nuisance | and operationsactivities, which in turn
restrictionsor diversionsin place to to residentsand travelling public. It providesa wider communty benefit
ensurethe safetyof project personrel can also increase the travel time due (eg. sealed roads removethe risks
and the travelling public).*6* to associatedtraffic contiols and slow- | createdby pot holes, removeissues
Deployment and retrieval of nodesand | moving low-loadersand equipment. regarding dust and improvetravel
cablesalong road vergesduring Seismic surveys, drilling, pipeline times).163
Seismic_sur_\/e)’sn and long ha_iVy loads corstruction and gas plan corstruction | Impactson loca roadsare manajedas
(eg., dill rigs gas plant equipment) and operationsare generally located part of an OperationsPlan. The
will create tenmporary traffic in areas of low population density, OperationsPlan would identify the
disruptions wherethere are also low volumesof risks that operationsmay pose on loca
traffic. Assuch,disturbance is roadsand the operatorsiactionsto
experiencedby few peagple. Residents mitigatethese impacts.
and Iand_holderswho are impactedare Proximity of community to
?ISO habltuateqm movements of developmentsis within scope of both
arge, sow vehiclesof narrow roads planningpermit and EES assessments
(such as cat_tle trucks, milk trucks and wherethese are required Both
farm machiney).**2 assesgnentswill expect thatimpacts
Disruption would be concentrated on loca roadsare reduced to the
aroundthe corstruction and lowest level possible. Members of the
developmentphases. public can providewritten comnents
Over the long term, frequently used as a part of this.
wells may be developed. It is stardard industry practice to
upgrade and maintainroads and access
158 Advice provided by the department.
180 |nformationprovidedby the department.
161 Advice provided by the department.
162 |nformationprovidedby the department.
163 Advice provided by the department.
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Description of Description of cause Description of consequence Description of current control Residual Can this impact be mitigated

benefit or impact measures impact further?
rating
These impact on loca roadsis tracks where additional vehicle
sporadic and not ongoing-i.e. they movemats are expectedto have

occur only while the specific activity is | impacts.t®4
being undertaken(eg. drilling
activities on site, which only occur
overshort timeframes). Locd roads
would assumepreviousstate once
exploration, and rehabilitationare
conplete. Therefore, thisis a
temporary hazad in any given
location, and is not dissimilarto
farming activitiesin termsof impacts
on roads It has been rated as having
no mateial impact acrossthe
minimum, low and medium scenarios.
The hypothetic@ high scenario has
been allocaked a dightly negative
impact rating.

Risk
No risks to this receptor were identified.

Overall assessment

The quditative assessmentconsideredthe extent to which the Otway Basin hypotheical exploration and develgpmentscenarioscoud aff ectcommunity
wellbeing and socel cohesionwithin the region.

Community attitudesto the proximity of devebpment and exploration are importantto consider, howeverthe impactof this measuwe on each of the
exploration and devebpment seenariosis neutial based on theresuts of surveyswith residentsof the Otway LGAs. The extent of contribution could vary
between the Otway Basin exploration and devebpment scenariosas the number of locationswhere gas is developed changes. Asthe number of locations
increasewhere gas is developdl, contributionsto community projects could increase, howeverthis would be dependent on a number of factors,including
the locationsof operation, size of the operationsand commercial return obtaned by producers. Community engagement, as requiredunder legislation,
will provide ben€fits, howeverthe legislative framework is non-presaipt as to the level of engagement required. The proposed egidative changeswill
improve this area. On the otherhard, accessnd affordability of housng and essential servicesand with the impacton local roads and traffic are expected
to have neuti impactson the community.

164 Advice provided by the department.
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Therefore, based on the high-level analysis and average sooring, all scenarios are expected to have a neutal impactoverall (Table 55).

Table 55: SR2: Benefits and impact assessment

Minimum scenario XXX XX X )
Low scenario XXX XX x 3
Medium scenario XXX XX X )
High scenario XXX XX x 3
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4.2.2.3 SR3: Land accessand useissues

What are the cumrentuses of land, how will land accessmpacton this land use as well as
impacton the surounding areas?

Benefitsand impacts

The analysis has identified the following key bendits and impactsto land accessand use issues with
respectto the Otway Basin hypotheical exploration and development scenarios:

3 landownerconsuliationto inform landownerconsent and compensatonagreementsand lease
agreements

3 insuUficientor inadeguate community understanding of gas projectsin the region
3 size of land impactedby gas exploration/ development activities

3 impacton land value.

These bendits and impads are describedfurtherbelow.

Landowner consultation to inform landowner consent and compensation agreementsand lease
agreanents

The Petroleum Regulatory Framework requires landownerand lesseeconsentto be attainedas well
as adequate compensatonbe agreedprior to gas companiesundertaking any gas-related
exploration or development operations. Further, regulator consentfor area and location specific
operationsfor petroleum title holders must also to be obtained.

Landownerconsentand consuliation is a mandatory component of the Operation Plan'® that is
requiredto be submitted to the Minister prior to any gas operation commenadng, and the Minister
has discretionto reject any Operation Plan where this has not been appropriately undertaken.

Table 56 summarisesthe key aspect®f the legislation and how it has been formulatedto ensue
landownerconsentis attained prior to any gas-related explorationor developmentactivity.

Table 56: Sections of Petroleum Act that ensure landowner consent and consultation

Sectionof the Description and how it safeguards landowner rights
Petroleum Act

A person mustnot carry out any petroleumoperationon privateland unless:

3 ithas obtainedthe corsent of the ownasand occupiers of the land to the operation;or

3 ithasenteredinto a compensation agreementwith the owneasand occupiers of the land
in relationto the operation;or

3 theTribunal has determined the amountof compensationthat is payable to the ownes
and occupiers of the land underthis Act in relationto the operation.

A person mustnot carry out petroleumoperation on land without written consent of the
personor body responsible for the land on which thereis a public highway, road or street.

Beforecarryingout any petroleum operation, the holderof the authority urderwhich the
operationis to be carried out mustgive the Minister an Operation Plan:

3 thatidentifiesthe risks of injury or damagethatthe operationmay pose to the
environmer, to any community, person, land user, land or property in the vicinity of the
operationand to any petroleum, source of petroleumor reservoir thatthe operation
might affed; and

3 thatspecifieswhat the holderof the authorty will do to eliminate or minimise those
risks; and

165 petroleum Act 1998 (Vic), s161
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Sectionof the Description and how it safeguards landowner rights
Petroleum Act

3 thatspecifieswhat the holderof the authorty will do to rehabilitatethe land thatwill be
affected by the operation;and

3 thatsetsout any othermatters requiredby the regulations.

The holderof the authorty mustnot carry out the petroleum operation unlessthe Minister

has acceptedthe OperationPlan for the operation in writi ng.

The Minister mustnot accept an Operation Plan unless she or he is satisfiedthat the holder of
the authorty has, in preparing the plan, consultedthe person who owns, occupiesor manaes
the land on which the operationis to be carried out.

Perceptionsin the Otway community show that it would be fair to have onshoreconventionalgas
devebpment in the region if landholders were compensated and treated fairly (Figure 28).

Figure 28: Perceptions of distri butionalfairn ess to have onshore gas development in the region, by subregion, 2019

How much do you agree it would be fair to
have onshore conventional gas development
in the region?

Total SW region
Corangamite
Warrnambool

= Moyne

®m Southern Grampians 3.86
Glenelg

Fair, if affected landholders were

compensated and treated fairly _

1 2 3 4 5

Note: 1 = Strongly disagree and 5 = Strongly Perception scores

Source: Wdton, A., and McCrea, R. (2019). Community wellbeingand local attitudesto onshore conventionalgas
devéopment in theOtway Basin: Interim Report: CSRO, Austalia (in prep).

Compensation

While landownersare not entitledto royaltiesin Australia becausepetroleumresourcesare owned
by the Crown,*% the PetroleumAct requiresthat a compenstionagreement is in place prior to
starting a petroleumoperation on privateproperty.®” The consent of both the owner and occupier
of land is required where an opetionis proposed,and parties must enterinto a compensaion
agreement with the owner and occupier of the relevantland. Compensationagreements can also
include paymentsfor changesin any wage or earning potential as a resut of gas exploration and
devebpment. Compensaton(both financel and non-financil) may reimburse landholders and
lesseesor legal, accounting and valuaton costs incurred in preparing and negotiating a
compenstion agreement.

Information provided by the Stakehatdler Advisory Panel has notedthat indudry practiceis for
operatarsto go over and above compensitionset out by regulatory requirements.*® |t was

166 COAG, 2018, 6 Eergy Courril Gas Supply Strategy Frequently Asked Questionsabout onshoregas, offshare gas and
undergroundgas storage activiti esin Austraia 6

167 Informationsuppliedby the department.

168 Advice from the Stakeholder Advisory Panel.
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suggested that some industry patrticipantsensue a net bendit to the landowner. This includes
ensuing:

3 rentpaid is atthe indudgry value, which is greater than thefarm value

3 acontractedincome over the land use period providing certainty of income to landownersover
less certain traditionalfarm income

3 rentincome providedby operatars also off ers landownersa diversified income stream
3 landownersare compensatedfor their meetings with the operators.
Fair treatment

Landownerconsulttion is requiredthroughout the processfrom exploration and discovery to
devebpment as new land is acquiredor used for gas devebpment and exploration. Commercial
negotiation providespower to the landowner.Further, consutationis requiredafter the projectis in
the rehabilitationphaseto bring the land back to its previous state.

Assummarised in Table 56, legislationis clear that gas operatars must enterinto a land agreement
prior to commendngexplorationthere is unlikely to be any materia impactsaround consentand
compenation. As such, all scenariosare assumedto have a neutla impact, assuming compensdion
adequately covers off the inconvenience.

Insufficient or inadequate community understanding of gas projectsin the region

Companiesvoluntarily engage in consutation as a meansto inform the public on the gas
devebpment activitiesoccurring in the area and provide an opportunity to dispel any negative
perceptionsabout potential gas exploration and development activities. Techniquesused to consut
may include suggestion boxes, telephone, written or electronic surveys, hotline or phone-in
opportunities, media advertising, inviting suomissions, public exhibitionsor interviews. 6

One method that companiesutilise to disseminate informatonconcerningoperationsto the loca
community is Community ReferenceGroups (CRG).1° Explorationand devebpmentcompaniesalso
often have dedcaedsystemsin place for locals or interested partiesto provide feedback,
complaints, claims or grievances.

Membership of the CRGis to be reflective of stakeholderinterests that may arisefrom operations,
as well as provide communication channels to further disseminate informationabout the projectto
the community. The significant role of disseminatinginformatonto the community begins prior to
devebpment and exploration and extendsinto the rehabilitationphaseof the project.

Figure 29 illustrates that residentsacrassthe Otway region had low levels of confidencein their
knowledge of onshoreconventionalgas devebpment. CRG meetingstherefore serve as an
important way for companiesto provide information specific to their gas develbpmentproject and
the impactson the community, while concurrently providing an opportunity for companiesto
influence and devebp community views about onshae gas devebpment.

169 Earth Resources. Community Engagement Guiddinesfor Mining and Mineral Exploration. Accessed via:
https//earthresources.vic.gov.aw/legislation-and-regulations/guidelines-and-codes-of -practi ce/community-engage ment-
guidelines-for-mining-and-mineral-exploration

170 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jobs,
Precinctsand Regions. UnpublishedReport.
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Figure 29: Knowledgelevels of onshore conventional gas, by subregion, 2019

2.46
Knowledge confidence:How much do you feel
you know about onshae conventiona gas
Total SW region Corangamite -
Warrnambool Moyne
®m Southern Grampians © Glenelg
1 2 3 4 5

Note: 1 = Not much atall and 5 = Know a lot Perception scores

Source: Wdton, A., and McCrea, R. (2019). Community wellbeingand local attitudesto onshore conventionalgas
devdopment in theOtway Basn: Interim Report: CSRO, Australia.

Size of land impacted by gas exploration/development activities

Once productionstarts, the areaused for development deaeases considerably and is typicaly
fencedoff. The average operational conventionalgas drill siteis approximately 25 squaremetres
once established.

Overall, thesize of the onshoreconventionalgas development is relatively small in comparisonto
thearearequiredfor otherprimaryindugriessuch as mining, quarrying and farming.'”* Reguldion
also states that only the minimum area necesary for maximum extent of the petroleumfield will be
approved, thereby reducing the extent of land size that is potentialy impacied.*”? It is also noted
that the impactwill ceaseonce land has been appropriately rehabilitated after use.

Table 57 summariesthe projected eff ectson thesize of land requiredand duration of use for each
hypothetical devebpment scenario.

Table 57: Number of wellsand production duration under each hypothetical scenario

Scerario Discovery and development  Total years of production Number of years that each
wellsdrilled per year well is operational
4-5 8 years 2-3 years
4-6 19 years 2-3 years
5-9 22 years 2-3 years
5-10 26 years 2 years

The size of the land requiredfor gas exploration and devebpmentinfrastructure is dependent on
the size of production, and number of wells.

171 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jobs,
Precinctsand Regions. UnpublishedReport.
172 petroleumAct 1998. s41 - s58.
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Impact on land value

One study has found that wells and gas-related activity is associated with a fluctuationin land value
of both directy affected property as well as neighbouring land.*”3

Landownerswith gas developmentson their property would expectdevebpmentto be shat term,
for the life of the well/pipeline on the propetty.1™ The Petroleum Regulatory Framework requires
that land used for gas-related activity must be rehabilitated to its original state wherepossible.17>
Therefore, it is expectdthat the impacton land values are temporary in natue. Land valuesare
projecied to assume previouslevels (ignoring exogenous housng market fluctuations) once
exploration, developmentand rehabilitation are complete. Rdativeto otherresourceindudries
such as mining and quarrying, the natue of the petroleum indugry is such that rehabilitationof
land used for gas related activitiesis quite straight-forward.>”®

Landownersthat do not receive compenstion but are located in the neaby gas develgoment
thereforemay suffera loss if they sell their propertyduring the gas devdopment and operations
phaseto parties otherthan thegas operators.

173Boxall, P., Chan, W. and McMillan, M. (2005). The impact of oil and natural gas facilities on rural residential property
values: a spatial hedonic analysis. Resource and Energy Economics, 27(3), pp.248-269.

174 Modelling assumingeach well only producesfor 2-3 years

175 PetroleumAct 1998. s128.

176 Advice provided by the department.
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Summary of benefitsand impacts

The assessmentof impactsto land accessnd use is sunmarised in Table 58

Table 58: Key benefits and impactsto land accessand useissles

Description of cause

Description of consequence

Description of current control

Residual
impact rating

Can this impact be
miti gated furt her?

Description of
benefit or impact

disseminatinginformaton relating to
gas developmentis not mardated per

The needfor communty corsultation is
anticipated to increase with the increase

and corsultationsoccur alorgside

Landowner Prior to commencing exploration or 3 Landownesand relatd partieshave | Writtencorsent and conmpensation Minimum The department has
cormsultatonto developmentactivities, companies the opportunity to provideinput on agreementsmustbe providedas per | scenaro: x developeda stardard
inform landowner mustcorsult with landowneasto gain the project to align exploration and s128 of the Petroleum Act. Low: X land access proforma
corsent ant_j agreementto use the Iand_for gas developmeptprOJectswnh the n_eeds Landholdersand lessees are required | pegium: x te_rrplatefor the
conmpensation de\_/el_qpmentaqd _exploratlon and perceptionsof the community. to be notifiedof proposedactivities _ " mi perals%ctor tha_t
agreementsand activities" This includes 3 Landownesreceive appropriate and with a reasonzble amountof time | High: X asgsts landholdersin
lease agreements corsultauo_n on the ap_propnate compensationfor any impacts and to assess proposedoperatiors. In easly nego_tuatlng
conpensationfor any impacts or inconveniences of the gas activity on addition, landholder and lessees must compensation
inconveniences of the gas activity on their property. engagein corsultation throughout agreemens. The
theirproperty. Landownercorsultation is expectedto be | the durationof the project and must proformaterplate
corsistentacrosseach of the scenarios, also agreeon a compensation could be relatively
2 - g eadly adaptedto
asthis is a requirementregardiess of the | amourt. . .
. o ) petroleumindustries.
size and level of gas activities. The regulationfurther statesthat
Industry practiceis also to provide conpensationis payable for any loss
additional compensation beyondthat or damagethathas or will be
required by regulations.’’® st_Jstalnedln relationto the land as a
direct, natural and reasonable
corsequence of the approval of, or
carrying out of petroleum operation
on land.*"® This minimisesthe level of
impact to landownasto the lowest
level.
Insufficient or Proces®sfor disseminating Community updates and information While regulationrequires that Minimum Possible legislative
inadequate community updates about land use regarding gas developmentmay not be proponentmustsubmit a Report of scenarno: x improvements
comnunity and corsultationon gas development | extersive or to an acceptable standard their corsultation undertakenin LOW: XX derived from the VGP
understanding of is inadequate. and the residents may be unawae of the developing their OperationsPlan, the ) gap analysis includes
; h ; ; ; ; Medium: xx ;
gas projectsin the Cormunity corsultation and impacts of the project on theircommunity. | regulatary framework currently does a requirementfor
region not mardate that commurity updates | High: xx enhane@d commnunity

comsultation and

177 Coagenergycourcil.gov.au. (2019). Frequently Asked Questons about onshore gas, offshore gas and undergound gas storageactivitiesin Australia. [online] Available at:
http://www.coagenergycourrtil .gov.au'sites/prod.energycourtil/files/publications/documens/FY 1201903 7%20-%2 0GSS%20FAQs_0.pdf [Accessd31 Jan. 2020].

178 advice from the SAP.

179 petroleumAct 1998 (Vic), s128
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Description of

Description of cause

Description of consequence

Description of current control

Residual

Can this impact be

benefit or impact

the petroleumregulatory framework,

and this is done on a voluntay basis
by gas conmpanies.

in explorationand development levels
acrossthe scenarios. From the minimum
scenalio to the high scenario, the nunber
of developmentwells and associated
production ativity increases, asdo the

gas development. Howewer, gas
conpaniesoftenvoluntarily engage
with the community in someform in
orderto inform the community about
the nature of their project and its

impact rating

miti gated furt her?

corsideration of
community input
during authoity
grantsand during the
life of operations.

nunber of locationsimpacted. Further, it impacts on the community.8* The VGP comnunity
is estimatedhatthe tota duration of the | Therefore,while regulation does not engagemant function
productiontimeframe progressively explicitly mardatecommunity will provide

increasesfrom 8 years of gas production
underthe minimum scenario to 26 years
underthe high scenario (notingthat each

updates regarding gas-relatied
activity, gas companiesmake efforts
to engage with the community in

information to loca
communities about
therisks benefits and

100 x 100 m (1 ha) (and additional
land may be impactedby access

Thereis arisk thatthe land utilisedfor

maximumextent of the petroleum

well will be producingfor 2-3 yeas). relationto gas projectsand how they impacts of

Therefore, it becomesincreasingly may be impacted. developmentsin their

important for the community to locdlity and ata

understandthe natureof the project, how regiond scale.

they may be impactedand to provide a

forumfor gas conpaniesto discuss any

con@msor negative perceptions

regarding the project.

While industry takesor can take

accoungbility for informing communities

abouttheiroperations, there is also a

needto keep communties infomedata

regiond and industry wide scale. This is

inherently shared responsibility between

government and industry organisations.&°
Size of land Inthe shortto mediumterm, sites for | Thereis arisk thatthe size of areaused The PetroleumAct containggeneral Minimum: - The VGP commnunity
impacted by gas drilling would be leasedfor for petroleumdevelopment is largerthan provisionsthat minimise the land size | | o - engagement function
exploration/ explorationand developmentwells. necessry, enhancinghe risks observed thatis affected by gas development, ) will provide
development ; gl G ; in othersocial and environmental such asthe license areacoversthe Medium: - information to local

Vet A typical drill ste requiresan area of - ) )

activities receptors. minimum areanecessry to cover the | High: x communities about

therisks benefits and

track/s). petroleumdevelopment reduces the field.1% impactsof _
Atypical operatingwell requiresan amountland avalable for otheruses(eg. Impactson land are likely to be short deve!opmentsm their
areato be clearedof 25 n?, withthe | farming). to medium-term in duration, due to '00"_"|'tydaggalata

, region. e.

well-head and associated

The natureof the conventiona petroleum
industry is such thatvast resourcescan be

therequirementfor land
rehabilitation for gas conpanies.

180 Advice provided by the department.
181 SED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jdos, Precinctsand Regions. UnpublishedReport.
185 petroleumAct 1998 (Vic), s41, s58.
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Description of

Description of cause

Description of consequence

Description of current control

Residual

Can this impact be

benefit or impact

infrastructure generally smallerthan

an average watertank 12

A pipelinecorstruction RoW is
typically upto 25 mwide, which is
thenreducedto a 12 mwide
easement during operations.

Gas plantstypically require many
hectaresof land.

extracted from avery low physica
footprint relative to otherresource
industriessuch as mining and
quarrying.'® Multiple wells can be
developedfrom a single drill pad using
directionaldrilling.

With each increase in scenario level from
the minimum scenario to thehigh
scenalio, the nunber of exploration and
developmentwells progressvely increases
from 4-5 wells per year and no new plants
in the minimum scenatrio, to 5-10 wells in
the high scenario with one new modular
plant and full-scale plant, aswell as the
pipelinesrequired to conrect the wells. As
the number of wells, pipelinesand plants
increase, so too does the land required
and thereforethe impact of the gas
explorationand developmert.

Howe\er, as part of these projections, it
hasbeen estimatedthat each well will only
be in operationfor 2-3 years leadingto
thedurationof impact for eachwell site
being relatively short-term.

Impactson land are likely to be short- to
medium-term in duration, due to the
requirementfor land rehabilitation for gas
conpanies.*®*

The compensation provisionsof the
PetroleumAct create a commercial
incentivethat ensure that industry
minimizesthe size of its disturbance
footprint as much as possible.*8®

impact rating

miti gated furt her?

Impact on land
value

Gas developmentfacilitiesand
infrastructure, as well as drilling for
exploration, can have adverse
impactson land value for landowners
who are directly affected, as well as
for neighbouringproperties.

Reductionin land value negatively affects
landowne'sin the community, particularly
upon resale.One research paperindicated
study indicatesthat proximity to gas
facilitiesalso reduces property prices,

Conpensationagreementsin place
for ownesdirectly impacted by the
gas developmentproject intendto
provideretribution for associated
costsand inconweniences including
depresson of land value®®

Minimum: -
Low: -
Medium: -
High: -

Nil

182 Coggenergycourcil.gov.au. (2019). Frequently Asked Questons about onshore gas, offshore gas and undergound gas storageactivitiesin Australia. [online] Available at:
http://www.coagenergycourril .gov.au'sites/prod.energycourtil/files/publications/documents/FY 1201903 7%20-%2 0GSS%20FAQs _0.pdf [Accessed 31 Jan. 2020].

183 Advice provided by the department.

184 petroleumAct 1998 (Vic), s41, s58

186 Advice provided by the department.

188 petroleumAct 1998 (Vic), s128
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Description of Description of cause Description of consequence Description of current control Residual Can this impact be
benefit or impact impact rating  miti gated further?

therefore impacting neighbouring Rehahilitation thatis required per the
properties. 187 Petroleumregulatory framework

minimisesthe durationand/or
magnitude of the reductionof land
value®®

It is anticipated thatthe impact on land
value will increasein line with production,
as the nunmber of developmentwells
neededincreasesin the progression from Compensationagreementsoften
the minimum scenario to high scenario. In include ongoingrent type payments

the minimum scenario, a total of 26 well for the use of the land, and this
sites (exploration,discovery and remainsduring any sale of property
developmentwells) will be developed ensuringthatit does not diminish
during the explorationand production land sale price *°°

phase, comparedwith a total of 217 well
sites (exploration,discovery and
developmentwells) will be developed
during the explorationand production
phase.

Howe\er, potental buyers may be
attractedto propertieswith wells and
infragructureon ste due to the certainty
of incomeprovidedby the operators.

Risk
The anaysis has identified the following key risks to land access and use with respectto the Otway Basn hypothetical exploration and development
scenaios (Table 59):

Table 59: Key risksto land accessand use

Description Description of Description of Description of current control measures Likelihood Consequence Resdual Can this impact be
of risk cause consequence Risk miti gated furt her?
Rating

Inadequate The risk exists of 3 economidoss | Rehabilitation of the drill sitesis required underthe Highly Moderate Low Possible legislative

rehebilitaton | well leases, to landowne's | PetroleumAct legislation,***which requiresthatstates | unlikely improvementgerived
pipelines, and gas 3 reduced area thatdrill siteswould be rehabilitatedand could be and from the VGPgap analysis
plantsnot being for farming retuned to theiroriginal state where possible brought providesfor enharced
conpletdy activities (e g. back to their previousstate. The PetroleumAct also landholder consultation
rehebilitated once setsout a frameworkfor rehabilitation. The holder of during site rehabilitation.

187 Boxall etal, 2005, 6The impact of oil and natural gas facilities on rural residential property values: a spatial hedonicanalys s 6
189 petroleumAct 1998 (Vic), s170

190 Advice provided by the department.

191 petroleumAct 1998 (Vic), s170
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Description Description of Description of Description of current control measures Likelihood Consequence Resdual Can this impact be

Risk miti gated furt her?
Rating
these activities grazingor an authorty mustrehabilitateland affecied by The reformswill see that
cease, or thatthere cropping). explorationor resource development and must the Minister does not
are permanentor rehabilitatethe land before the authority expiresor return rehabilitation bonds
long-laging effeds ends This is done in corsultationwith the landowner until satisfiedthat
on the land. such thatthe land is returned to its formerland use corsultation has been
(eg. liaisonis requiredto deteminethe depth of soil undertakenwith the
ripping, contourirg, pasture seed mixes and so on). The landownerand local
authorty holderis required to obtain a rehabilitation courxil.

bond for an amountspecifiedby the Minister.

Informaton on planred rehabilitation proces®s is
required to be detailedin the OperationPlan.

The Minister mustbe satisfiedthat rehabilitation has
occurred, is likely to be successul and any otherwork
which the bond related to has been satisfactorily
conpleted®?

Opportunitiesexist to increase consultationwith
landowne/holderin relationto adequacy of
rehabilitation.

The PetroleumAct statesthat compensationmustbe
providedto any land thatcannotbe rehabilitated.*®
This compensationwould needto be agreed upon by
both the conpany and the landowner, which islikely to
ensurethatthe conpensationlevels are fair and
appropriateto the size of land unable to be
rehabilitated and the associatedlong-term costs
(financial or opportunity-caosts).

Overall assessment

The quditative assessmentconsideredthe extent to which the Otway Basin exploration and development saenarioscould aff ectland accessand use.
Landholder consutation (that informslandowner mnsent and compensatonagreementsand leaseagreement) is dictated by the natureand scle of the
petroleum activity. However, the legislation is clear that explorersmust enterinto a land agreement prior to commendng exploration which is expecied to
have a neutia impactfor landowners.

With respectto the adequacy of community consulttion, assuming landownerconsutation consistent for each of the projects, the impactwould increase
in line with the exploration and developmentlevels acrassthe scenarios. The size of land impacted by gas exploration and devebpment activitiesis

192 petroleumAct 1998. s170.
193 petroleumAct 1998. s132.
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expected to increasediredly within an increasein production as thereis a correlation with the number of wells and infrastructure built under each
scenario. However the absolutesize of land requiredfor conventional gas exploration and production is relatively small, and with underground pipelines,
thereis no evidenceto suggest that thereis significantly reducedland available to otherusers.°4

It is anticipated that increa®sin land value will be negligible and devaluation of land will be mitigated through compensaton to directly impacted
landownersresuting in negligible residual impact.

Therefore, based on theratingsin the analysis, the minimum scenario, low scenario and medum scenalio are expected to have neutal impacts. The
hypothetical high scenariois expected to have a sightly negative impact (Table 60).

The risk of inadegquate rehabilitationis expected to be low acrass all seenariosas the Petroleum Regulatory Frameworkrequires operatas to restoreland
that was developed and for any land that can no longer be returnedto its original state, landownerswill be appropriately compensatd (Table 61).

Table 60: SR3: Benefits and impact assessment

Minimum scenario XXX XX x 3
Low scenario XXX XX X 3
Medium scenario XXX XX X 3
High scenario XXX XX x 3

Table 61: SR3: Risk assessment

Minimum scenario Severe High Moderate
Low scenario Severe High Moderate
Medium scenario Severe High Moderate
High scenario Severe High Moderate

194 Advice provided by the department.
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4.2.2.4 SR4. The Aboriginal community and people

What impactsare there on the Aboriginal community?

Benefits and impacts

The analysis has identified the following key bendits and impactsto the Aboriginal community and people with respectto the Otway Basin hypothdical
exploration and develbpment scenarios:

3 awarenessof gas develgpmentby the Aboriginal community

3 reconcilationaction plan for potential operators

3 number of Aboriginal community members employed (direct)

3 number of Aboriginal busnesses impacted(indirec).

These can be impactedby the existence of an ILUA and CHMP,which are discussed below.

Existence of an IndigenousLand Use Agreement

Within Australia, thereis a consensughat Indigenouscommunities shodd provideconsent before gas developmenttakesplace on Aboriginal land. Results
of the commissioned CSIRO Reportinto attitudesinto onshoreconventionalgas production show that Victorianssuveyedagree that it is necesary for
gas companiesto gain consent of Aboriginal communitiesbefore gas develgomenttakesplace (M = 5.23) (as shown in Figure 30).1% This is reinforced by
the Victorian Government commitmentto set up treaty agreementswith First Nations®® This providesthe Aboriginal community and peoplewith a voice
and furthermitigates any negative impactsto the Aboriginal community if they are heard.

195CSIRO (2017). Victorianattitudes towardsmining Citizen Survey.
196 pporiginalvictoria.vic.gov.au. (2020). Treatyin Victoria. [onling] Available at: https//www.aboriginalvictoria.vic.gov.au/treaty [Accessed3 Feb. 2020].
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Figure 31: Native Title Act Applicationsand Determinations, and Traditional Owner Setlement Act - Applications and Settlements in Victoria asof 30 June 2016
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Source: ANTaR Victoria. (2020). Local Nationsd ANTaR Victoria [online] Available at: httpsZ//antarvictoria.org.au/local-nations[Accessed4 Jan. 2020].

These regionscoud have significant Aboriginal cultura heritage (i.e. isolated archaeologicalartefacts including stonetools or sufacescatters), which
could be impacted by gas exploration and devebpment activities. Natural water features(i.e. rivers, creeks, wetlands)and landmarks (i.e. scar trees, rock
formaitons,etc) may have cultura significance to Aboriginal communities. These may be difficult to identify and avoid as they are a partof the natua
landscape and not man-made. The impactson Aboriginal cultura heritage is discussedunder SR6 (see Sedion 4.2.2.6).
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Summary of benefitsand impacts

The assessmentof impactsto the Aboriginal community and people is sunmarised in Table 62.

Table 62: Key benefits and impactsto the Aboriginal community and people

Description of

Description of cause

Description of consequence

Description of current control

Can this impact be

benefit or miti gated furt her?
impact
Awareness of Disseminatnginformation about the gas | Transparency with the Aboriginal The PetroleumAct requires that Minimum Possible legislative
gas explorationand developmentactivitiesto | community and pegple conpaniescorsult with interested scenario: improvementslerived
development | the Aboriginalcommunity and people is Awareness of gas developmentwithin peogple and parties during the from the VGPgap
by the voluntary and can begin prior to Aboriginal community and pegple developmentof an operationsplan. Low: analysis would provide
Aboriginal developmentand explorationand extend ) . ; ; T additiona regulatary
community into the rehabilitation phasesof the The bmgflts of adequatelyprO\_ndlng The PeiroleungguIatlonsrt_aquwe M.edlum. framewok, requiring
. information about gas exploration and operatarsto provide appropriate High: :
project. d iviti igi corsultation for the life of the enhancd comnunity
evelopmentactivitiesto the Aboriginal - : corsultation. There
community is corsistentfor eachof the operationaboutthe environmertal woud also be a
scenarios, as it would be expected that all performarce of the developmentwith requirementthat
would needto have similar systemsand interested pecpleand organisations. ceecrltaininformation
processin place. As such,eachscenario has | Thereis no explicit requirementto relatingto government
been allocaed a sightly postive benefit. comsult to a standard and it is not decisionsand industry
incumbent on an authaity holderto activity is publicised.
continudly engage with the local )
commnunity. Thereis also a low level of The VGPcomnunity
government scrutiny aroundthe engagement function
extentof corsultationthat mustbe will provideinformaton
undertaken. to Aborlgl_nal
. . communities aboutthe
Despte the legal requirementfor risks benefits and
corsultaion and engagement not be impacts of
prescript, it is standard petroleum developmentsin their
industry practice to engage with the areaand ata regiona
aboriginal community when industry scde.
activities occur on are nearby
Aboriginal land.
The existenceof an ILUA, CHMP and
RAP allow for operatarsto further
their communicaionwith the
Aboriginal communities. Both are
discussdin subsequent measures.
RAP for RAPs can be implementd to provide a Providespractical actionsto drive N/A Minimum N/A
potential frameworkfor organisationsto support recondliation both internaly and within the scenario: -
operatars the national recondliation movement. community Low: -
Medium: -
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Description of  Description of cause Description of consequence Description of current control RS [o[VEY Can this impact be

benefit or impact miti gated furt her?
impact

While not required, industry practice is to High: -
develop a RAP.

As an exanple, Origin implemerteda RAPin
2015, with asprationsidentifiedin the
following areas:

3 building a cultureof respect

3 providing education, skills, jobs and
careers

commeceand community development
developing and maintaining
relatiorshipsand partnerships

3 governance and disclosure 2°°

The benefits of having a RAP will be

corsistentfor each scenario.

3 Howe\wr, as this is not within the
regulatory framework, it is assumedto
provide a neutral impact under each

case.
Number of Ongoing operationunderthe proposed Employmentopportunities for the The Traditional Owner Settlement Act | Minimum N/A
Aboriginal hypothetical scenarios will create Aboriginal community and peaple may: 2010 enablesthe Aboriginal scenano: -
community ongoing enploymentopportuntiesfor 3 increase apprenticeship opporturities community and pecple to be employed | | - -
menbers residentsin the region, includingthe for the Aboriginal comnunity and as a part of the Natural Resource Medium: -
enployed Aboriginal community and peagple. peqple Agreementsframework,which allows iah:
(direct) for strategiesto be implementd to High: -

3 encourage highereducation and skill enable traditional ownergroup
levels of the Aboriginal community and menbersto participatein or obtain
pecple. enployment.

AustralianBureauof Statistics2016 data

shows thatl1.4 per cent of the catchment

region within the Otway Basin identifiesas

Aboriginal or TorresStrait Islander.?°t

Within Victoria, 2016 Censusdataalso

shows that52 per cent of the Aboriginal

Petroleumconpaniesoften have
policies in place thatsupportthe
enploymentof Aboriginal peagple.

2000rigin (2019). Sretch Reconciliation Action Plan July 2019-June 2022.
201 EY independently acces®d the indigenouspopulationdatafrom the 2016 ABS Census, extracted the relevant LGA dataand averaged the percentage related to Indigenousand Torres
Straight Islandersin the region. 1.4 per centis the average populationof Aboriginal and TorresStraight IsSlandersin the catchment. Accessdvia: https//itt.abs.gov.au/itt/r.jsp?datebyregion
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Description of

benefit or
impact

Description of cause

Description of consequence

community and peagple are in the labour
fOrce 202 203

The economiccontribution anaysis
indicatesthatthe proposedhypothetical
scenarios has the potentialto deliver 56.88
ongoing full-time jobs to the region under
theminimum scenario, 115.46 underthe
low scenario, 144.79 underthe medium
scenatio and 196.63 underthe high
scenario.

Whileit is not possible to estimatethe
nunber of the Aboriginal community and
peoplethat may be enployedunder the
explorationand developmentscenarios,
these additional jobs provide opporturities
for enploymentfor the Aborigina
community and peqle.

As such,the minimum scenario is expected
to have a dightly positive impact, the low
and medium scenarios are expectedto have
a dightly postiveimpact, and the high
scenalio is expectedto have an extremey
positiveimpact.

Futurecapacity building projectswith
Aboriginalcommunities may result in
increased workforceparticipation among
Aboriginal residents within the region.

Description of current control

RS [o[VEY
impact

Number of Aboriginal businessescould be hired Informatonis not available to draw The Traditional Owner Settlement Act | N/A N/A
Aboriginal directly or indirectly to assst with either | conclisionson whetherthere are any 2010 enablesthe Aboriginal

businesses the construction/drilling phasesor the benefits for the Aboriginal community and commuity and peqgple to be enployed

impacted operationa phasesof gas exploration pegple from a business perspective. as a part of the Natural Resource

(indirect) and development.For example, Urban Agreementsframework,which allows

Colours Arts, locatedin Lara provides
land use planning, Flora & Faunasurveys
and environmentaimpact assessmens,

for strategiesto be implemented to
enable traditional ownergroup

Can this impact be
miti gated furt her?

202 |_abourforce refers to individualswho are enployedor unemployed and looking for work.
203 Abs.gov.au. (2020). 2076.0 - Census of Population and Housing: Characteristicsof Aboriginal and Torres Strait Islander Australians,2016. [onling] Available at:
https//www.abs.gov.au/AUSSTATS/Abs@ Nsf/7d12b0f6763c7 8caca25 706 1001cc588/5f 17e6¢c267 44e 1d1ca2 5823800728282/ OpenDocument [Accessed 3 Feb. 2020].
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Description of

benefit or
impact

Description of cause

which could be utilisedin the

Description of consequence

hypothdical development scenarios.?%4

menbersto participatein or obtain

enmployment.

Description of current control

RS [o[VEY
impact

Can this impact be
miti gated furt her?

Risk

The analysis has identified the following key risk to the Aboriginal community and people with respectto the Otway Basin hypotheical explorationand
devebpment seenarios(Table 63):

Table 63: Key risksto the Aboriginal community and its people

Description
of risks

Impact to
Native Title

Description of cause

Native Title refersto the
recognition of the rightsand
interest of land and wate's of
the Aboriginal comnunity
according to theirtraditional
law. This providesNative Title
holders a nunber of rights.

Depending on the location of

wells, pipelinesand gas plants,

developmentcan encroach on

Native Title land. This can

include:

3 vacant (or undlocatd)
Crown land

parksand public reserves
beaches
leases

W W W W

land held by government
agenciesor Aboriginal and
TorresStrait Islander
communities

Description of

If drilling was to occur
in potentialAboriginal
cultura heritage
sights, this could
resultin:

3 damageto Native
Title land during
the development
process

3 loss of accessto
cultural
Aboriginal
heritage
places/sites

3 loss of identify to
Aboriginal
comnunity
menbers

3 loss of legal
rights

Damajeto Native
Title land could occur

Description of current control

The Native Title Act recognisesthe
rightsand interests Of Aboriginal
and TorresStrait Islander
communitiesin land and wates. The
Act would also regulateany
potentialcommercial operations
over this land. Therefore,gas
productionwould have to be
conplaint.

Under the Native Title Act, an ILUA
may be negotiated between Native

Title groupsand othesaboutthe
use of land.?%6

According to the NationalNative
Title Tribunal,an ILUA can be:

3 over areas whereNative Title
has, or has not yet,been
determined

3 enteaedregardlessof whether
thereis a Native Title claim over
the areaor not

Likelihood | Consequence | Residual

Highly
unlikely

Serious

Low

Can this impact be
miti gated further?

Possible legislative
improvementgerived
from the VGPgap analysis:

3 requirementfor
enhanead commnunity
corsultaton and
corsideration of
community input
during authority grants
and operations

3 provision for improved
corsideration of social,
economicand
environmenal factars
in decision-making

3 requirementfor the
publication of certain
information relatingto
government decisions
and industry activity.

These reformswould

provide confidence to

204 |pd.supplynation.org.au. (2020). [onling] Available at: https//ibd.supplynation.org.aupublic/s/supplierprofile?accid=alG7FO00000SfgUAC [Accessed 10 Feb. 2020].

206 NationalNative Title Tribunal,IndigenousLand Use Agreement. Accessedvia: http://www.nntt.gov.auILUAs/Pages/default aspx
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Description
of risks

Description of cause

3 o0ceans seas reefs, lakes,
riverscreeks and other
wateasthatare not
privately owned.2°®

Native title cannot be claimedin

relationto gas under Austraian
Law.

Description of
consequence

during the exploration

and corstruction
phase as this is when
land would be
acces®dand usedto
producegas. For
Otway scenarios:

3 Reference: 2022-
2030

3 Low: 2022-2041

3 Medium: 2022-
2044

3 High: 2022-2049

Description of current control
measur es

3 part of a Native Title
determination or settled
separately from a Native Title
claim.?°7

ILUAs can cover topicsa range of

topicsincluding:

3 Native Title holders agreeing to
future development

aaessto an area
compensation

enmploymentand economic
opportuntiesfor Native Title
groups

3 cultural heritage mining.2°®

Entering an ILUA is voluntay for
organisationsand operatars can
enterinto an agreementprior to
commencingdevelopment. While the
existenceof an ILUA i s mardatory
for developers, it is industry practice
to do so. An exanple of this is Beach
Energy, which enteredan ILUA with
the Kirrae Whurrong, now Eastern
Maar Native Title Group. If
implemenged, the ILUA would be in
place for the durationof the project.

If implemened, an ILUA would bind
all partiesand Native Title holdersto
the termsof the agreement

Where Native Title exists, the
PetroleumAct providesthe same
land access provisionsfor Native
Title holders as that affordedto
landowneson free hod land. The
PetroleumAct requires thata

Likelihood Consequence Residual

Can this impact be
miti gated further?

Native Title holders that
industry will providethem
with informaton about
onshoreconventionalgas
activities. The reformswill
also ensurethatNative
Title holders are genuinely
engagedover the entire
industry lifecycle. This may
influencetheir attitudes
towards developmentand
explorationin the region.

The VGP comnunity
engagement functionwill
provide information to
aboriginal groups about
the risks benefits and
impacts of developments
in theirlocality.

205 Nativetitie.org.au. (2020). Nativetitle, rights and interests Prescribed Bodies Corporate. [online] Available at: https//www.nativetitle.oilg.aulearn/native-title-and-pbcs/native-title-rights-

arnd-interests [Accessd3 Feb. 2020].

207 Nntt.gov.au. (2020). AboutIndigenous Land Use Agreements (ILUAS). [onling] Available at: http://www.nntt.gov.auILUAs/Pages/defaultaspx [Accesseedl Feb. 2020].
208 Nntt.gov.au. (2020). About Indigenous Land Use Agreements (ILUAS). [onling] Available at: http://www.nntt.gov.au|LUAs/Pages/defaultaspx [Accessed1 Feb. 2020].
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Description Description of cause Description of Description of current control Likelihood Consequence Residual | Can this impact be

of risks consequence measur es miti gated further?

compensationagreementbe made
where Native Title exists.

While damageto Native Title land is
highly unlikely, the severity of the
drilling and developing pipelineson
site would cause seriousdamage.As
such,the residualrisk ratingis low.

Overall assessment

The quditative assessmentconsideredthe extent to which the Otway Basn hypotheical exploration and develgpmentscenarioscoud aff ectthe
Aboriginal community and its peoplewithin the region. While thereis potential for drilling and develbpment to encrach on land under Native Title, or
impacton Aboriginal people, mitigationsmeasureslimit these potential impads and risks.

Engagement activitiesundertaken by operatars and the implementation of RAPs can resut in slightly posttive outcomesfor the Aboriginal community and
its peoplewithin the region as they increaserangarency of gas exploration and develbpment with the Aboriginal community and provide practical actions
to drive reconciliation bother internally and within the community. The creation of ongoing employmentwithin the Otway region aso provides
enmployment and busnessopportunities for Aborigina community members and busnesses. These are expecied to increasen line with production across
the Otway gas exploration and development saenarios.

Overall, this resuts all seenarioshaving dightly positive impacts on the Aboriginal community and its people based on the average rating acrcss all
bendits and impacts(Table 64).

The risk of gas exploration and development acivities occuringin areascoveredby Native Title have been assessed as seriousin consequencewith a
highly unlikely likelihood which resutsin the hypothetical scenarioshaving a low risk (Table 65). This is mitigated through a number of measures,
includingthe Native Title Act, and the implementation of an ILUA. Furthe, the PetroleumAct requiresthat a compensatonagreement be made where
Native Title exists. Compensatonis payablefor any loss or damagethat has or will be sustainedin relationto the land as a direct,natural and reasondle
consequenceof the approval of, or carrying out of petroleumoperation on land.

Table 64: SR4: Benefits and impact assessment

Minimum scenario XXX XX x 3
Low scenario XXX XX x 3
Medium scenario XXX XX x 3
High scenario XXX XX x )
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Table 65: SR4: Risk assessment

Minimum scenario Severe High Moderate
Low scenario Sewvere High Moderate
Medium scenario Sewvere High Moderate
High scenario Severe High Moderate
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4.2.2.5 SR5: Schools, education and vocational capacity

What educational opportunities are created?

Benefitsand impacts

The analysis has identified the following key bendits and impactsto schods, educaion and
vocaional capacity with respectto the Otway Basin exploration and devebpment scenalios:

3  projectd increasein apprenticeships and population growth
3 contiibutionsto school funding.

These bendits and impads are describedfurtherbelow.
Projected increase in apprenticeships, and population growth

The implementtion of gas exploration and devebpmentin the Otway region increases the demand
for skilled labourersin the areafor the life of the project. This may lead to:

3 increased demand for workers, creating employment opportunities
3 increased apprenticeship opportunities

3 highereducaional attainment

3 an indirectimpacton income.

Increase in demand for workers, creatingemployment opportunities

The ecoromic impactandysis found that the Otway Basin exploration and development scenalios
would resut in enmployment growth primaiily in the Otway region, ranging from an average annual
additional56.9 FTE under the minimum saenarioto an average amual additional 196.6 FTE under
the high scenario(as set out in section4.2.1.1).

These findings are consistent with a study conductedin the Northen Territorythat found that gas
devebpmentgenerated an increasen FTEswithin the region from 2,154 in the low scenarioto
13,611 in the high scenaiio over the forecast period of 25 years.2%°

Drawing on the evidenceabove, it is expectedthat the job marketwill bendit from developmentand
gas exploration in the Otway region and that as productionincreags, so too will the regional
demand for labour.

This comrelates with the community despectations of local bendits. Re@nt community engagement
undertaken by CSIRO found that the community overall perceivedthat onshore conventionalgas
devebpment would lead to local employmentopportunities and local busnessopportunities (see
Figure 32).

209 ACIL Allen Comsulting (2017). The econorric impacts of a potertial shalegas developmentin the Northern Territoryo.
Access via: https//frackinginquiry.nt.gov.auinquiry-Reports?a=465934
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Figure 32: Perceived significant local benefits from onshore conventional gas development in Otway Basin: By subregion,
20197 Local employment and local business opportunities
Total SW region Corangamite Warrnambool

| Moyne m Southern Grampians = Glenelg

3.55

Local employment*

3.48

Local business opportunities -

1 2 3 4 5
Perceptions of possible benefits
Note: 1 = Strongly disagree and 5 = Strongly agree
* significant difference between subregions

Source: CSRO (2019). Community wellbeingand local attitudesto onshore conventional gas devdopment in the Otway Basin:
Interim Repat (in prep).

Increased apprenticeship opportunities

Increased demand for workers may occur across all levels of enployment,including new career
opportunities for young people (e.g. apprenticeships). Skilled labourin the region will therefore
increa®, resutingin diversified skill setsand increasng overall incomes. Diversified enmployment
opportunities may encourage community members to stay within the region for work or can resut
in more people relocating the region for employment.

The CSIRO community research also found that the community overall perceivedthat onshore
conventionalgas developmentwould lead to career opportunitiesfor young people to stay in the
region (see Figure 33).
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Figure 33: Perceived local benefits from onshore conventional gas development in Otway Basin: By subregion, 2019 i
Career opportunities for young people to stay in the region

Total SW region Corangamite Warrnambool
m Moyne m Southern Grampians = Glenelg
3.47
Career opportunities for young people

to stay in the region

1 2 3 = 5

Perceptions of possible benefits

Note: 1 = Strongly disagree and 5 = Strongly agree

Source: CSRO (2019). Community wellbeingand local attitudesto onshore conventional gas deved opment in the Otway Basin:
Interim Repat (in prep).

Higher educational attainment

The overall educaionalatainmentin the regionis low compared to stateaverages.?°2016 ABS
censuglatashowns thatin the Otway Region, 36.5 per cent of personsaged 15 years and over have
a have completed year 12 or equivalent,while only 12 per cent have completed a bachelad degree
or higher. This is considerably lower than the state average whereby54.4 per cent of per cent of
personsaged 15 yearsand over have a have completedyear 12 or equivalent, and 24.4 per cent
have completed a bachelad degreeor higher. Increased productionand skilled labourin the area
could encourage highereducatonalattainment and skill | evels in the region, due to the increasein
higherskilled local career opportunities.

Indirectimpact on income

The ecoromic impact andysis found that the Otway Basin exploration and development scenarios
may resut in growth in grossregiona product growth primaiily in the Otway region, ranging from
an estimated average annual increaseof $39.28 million in GRPunder the minimum scenarioto an
estimated average amualincreaseof $93.72 million in GRPunderthe high scenario.

This is consistentwith findings of otherstudiesinto the econamic impact of gas develgpment. in
2019, an analysis of development scenariosfor Souh East SouthAugraliawas completed. Results
suggest a net increaseof $32 million in grossregional product and increasen employment of 16
FTEover 10 yearsfor the scenariodeemed mostlikely by stakeholders.?*t

A study into the eanomic impactsof early unconventional gas develbpmentin New SouthWales
found a 7 per cent increasein family income in regionswith CSG devd opment compared to those

210EY independently acces®d the educationalattsinment datafrom the 2016 ABS Census, extracted the relevant LGA data
and averagedthe percentage relatedto the region. Accessdvia: https//itt.abs.gov.auitt/r.jsp?databyregion.

211 porushciet al, 2019, 6rhe value of local gas resources: A scenarios based analysis of the gas industry futuresin South
East SouthAustraiad .
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without,for a gas indugry including approximately 430 gas wells.?22 This compared to a 15 per cent
increasen family income for gas devebpment in Queensland including over 4,000 wells.?13

The increasen demand for skilled labourers and employmentopportunities will occur throughoutall
phasesof the gas operation lifecycle.The scle of production and time over which production
occursvariesacrass the Otway Basin exploration and devebpment scenarios:

3 minimum scenario: total production of 87 PJ,with production occuringover an 8-year
timeframe.

3 low saenario:total production of 315 PJ, with production occuring over a 19-year timeframe.

3 medium scenario: total production of 467 PJ,with production occuringover a 22-year
timeframe.

3 high scenario:total production of 710 PJ, with production occuring over a 26-year timeframe.

The level of employmentand apprenticeship opportunities will increaseacrcss the Otway Basin
exploration and devebpment saenariosas greater numberof people will be requiredto devebpand
operatemore exploration and developmentwells and produce highervolumesof gas. As such:

3 theminimum case has a minimal level of productionand low employmentand apprenticeship
opportunities. As such.,it is expected to have dightly positive impact

3 thelow and medium scenario have low to moderatelevels of production, employmentand
apprenticeship opportunities, and will have positive impacts

3 thehigh seenariohas the highest level of production, employment and apprenticeship
opportunities, and is expected to have an extremely positive impact.

Contributions to school funding:

Gas production campaniesgenealy contributeto the educaion and schodsin the regionswhere
they operate. Aside from rates paid to local governments, producers also can contribute to
educaional institutionsdirecty and fund projectsthat have positive educaional bendits. For
example, gas producerBeach Energy fundeda Letd Read program through the Corangamite Shire
Council.®*Producersare also known to undertake schoadl visits to create aspilationand employment
opportunities for knowledge workers in the region.

This contributionto education will occur throughout all phasesof the gas operation lifecycle.The
extent of contribution coud vary between the Otway Basin exploration and development scenarios
as the number of locationswhere gas is developed changes:

3 minimum scenario: explorationand development ocaursin the Port Canpbell Embayment and
the PenolaTrough

3 low, medium and high scenarios: exploration and development occursin the Port Campbell
Embayment(Eadern Region), the PenolaTrough (Western Region) and the Central Region

Asthe number of locationsincreasewhere gas is developel, contributionsto school funding or
educdion progiams coud increa®, howeverthis would be dependenton a number of factors,

212 \arcos-Martinez,2019, 6 E comio impacts of ealy unconventional gas mining: Lessonsfrom the coal seam gas industry
in New South Wales, Australia 6 .

213Fleming & Measham, 2015, d_oca economicimpacts of an unconventiona energy boom: the coal seam gas industry in
Australia 6 .

214 5ED Regional Advisory (2019). Beach Energy i Economic, social and environmental impactsanalysis.Department of Jobs,
Precinctsand Regions. UnpublishedReport.
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including the locationsof operation, size of the operationsand commercial return obtaned by
producersincreass in line with develgoment. As such:

3 minimum scenario: slightly postive impacton thereceptor,as exploration and develgppment is
relatively small, and occusin the Eastern Region (Port Canpbell Embayment) and Western
Region (PenolaTrough)

3 low, medium and high scenario: posttive impact, as the exploration and devdopmentis greater,
and occursin the Eastern Region (Port Campbell Embayment), Western Region (PenolaTrough)
and the Cential Regon.
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Summary of benefitsand impacts

The assessmentof impactsto the schods, educaion and vocational capaciy is summarised in Table 66.

Table 66: Key benefits and impactsto schools, education and vocational capacity

Description of

Description of cause

Description of consequence

Description of current control

Residual impact | Can this impact be

benefit or measur es rating miti gated furt her?
impact
Projected Onshoreconventiond gas explorationand | Gas explorationand developmentin the N/A Minimum: N/A
increase in developmentin the Otway region Otway region may result in: Low: Medium:
apprentlc%hlps |ncreases?he demandfor sklll_ed increase in demandor workers Hich:
and population | labourersin the areafor the life of the " an:
growth project. enploymentopporturities
This creates employment opportunitiesin increased apprenticeship
the catchmentreaas it presents opportunties
enmploymentin the gas industry as viable, | 3 increasedproductionand skilled
without having to relocateconsiderably labourin the areacould encourage
to obtain work. highereducational attanment and
skill levels in the region
3 indirectimpacton income.
Asthe number of sitesincreases, so too
does the demandor workersin the
region, enabling an increase in
apprenticeships offeredto the local
community.
The increase in demandbor skilled
labourersand enmploymentopportunities
will occur throughout all phasesof the
gasproject lifecycle.The level of
enploymentand apprenticeship
opportunitieswill increase acrossthe
scenalios as greater nunberof pegole
will be required to develop and operate
more exploratonand developmentwells
and produce highervolumesof gas.
Confibutions Gas production conpaniesgenerally Funding to schools: N/A Minimum: - N/A
to sc_hool contrib_uteto the education and sch_oolsin 3 would result in direct financia Low: -
funding the reglonsvv_here they operate. Aside contributionto educational Medium: -
fromrates paid to local governments, ingtitutions ) :
producers also can contributeto ) o High: -
educational institutionsdirectly and fund | 3 May resultin contibutionto careers
projectsthat have positive educational programsin schools
benefits.
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Description of Description of cause Description of consequence Description of current control Residual impact | Can this impact be

benefit or measur es rating miti gated furt her?
impact

This contribution to education will occur
throughoutall phasesof the gas
operation lifecycle. The extent of
contribution could vary between the
Otway Basin explorationand development
scenarios as the number of locations
where gas is developedchanges. Asthe
number of locationsincrease wheregas is
developed, contributionsto school
funding or education programscould
increase, howeveithis would be
dependent on a number of factors,
including the locationsof operation, size
of the operationsand comnercid retun
obtainedby producersincreasesin line
with development.

Howe\er, as this contribution is not
required by the regulatay framework,
theimpact has been assessed as neutral.

Risk

The analysis has notidentified any risks to schods, educaton and vocational capacity with respectto the Otway Basin hypotheical exploration and
devebpment scenarios.

Overall assessment

The quditative assessmentconsideredthe extent to which the Otway Basin hypotheical exploration and develgpmentscenarioscoud aff ectschods,
educdion and voceational capacity.

With respectto projected increasean apprenticeships, and population growth, the assessmentfound that increasesin the extent of gas production results
in increass in employment, wage and salary income, and median howsehdd income. This is consistentwith the perceived loca perceptionsof bendits
from onshoreconventionalgas devebpment in the Otway region. As production increases, so too does the demand for labour in the region. As such,
increasen benditsis correlated with an increasein gas production.

Similarly, contributionsfrom indugry to school funding are expecied to resut in increasnglevels of berefits dependent on sevei factors,ncluding the
number of locationswhere gas is developed, and size of gas develgpmentand exploration. However,as this contribution is not required by the regulatory
framework, the impactfrom this measure has been assessed as neutral.
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Overall theminimum scenario is expected to have a dightly postive impact, the low, medium and saenarioswould have postive impads, based on the
average rating for each impact(Table 67).

No risks were identified for this receptor.

Table 67: SR5: Benefits and impact assessment

Minimum scenario XXX X X x )
Low scenario XXX XX X )
Medium scenario XXX XX x 3
High scenario XXX X X x 3
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4.2.2.6 SR6: Protection of cultural heritage

How (if any) will areasof cultural heritage be affected?
Benefits and impacts
The analysis has notidentified any bendits or impadsto cultural heritage with respectto the Otway Basin hypothetical exploration and development
soenalios.
Risk
The analysis has identified the following key risks to the protecionof cultura heritage with respectto the Otway Basin hypothetcal exploration and
devebpment scenarios:
3 risk to nonAboriginal cultura heritage sites
3 risk to Aboriginal cultural heritage.

These risks have been desribedfurtherbelow.

Identifi cation and protection of sitesof cultural heritage

As a partof the planning stages for the VGP, the departmenthas prepared a resourceand land use planning model to assessaregi o nléndscape,
featuresand values.?*>

The land use and planning analysisincluded the identification of areasof significant Aboriginal, cultural, Europeanand natua heritage values.Figure 34
shows the resuts of this assessment.

While only a small area has been identified as being extremely or highly constrainedin the Otway Basin area (less than 2% of the total area),?'® datasets
containing locationsand sites of aboriginal cultural sensitivity are not cumrently publicly available and thereforethe model is not reflective of what is on
the ground.?Y” Thisinformatonis held by the local Traditional Owners and would be assessed on a site by site bads as partof any individ ual
devebpmen t @HMP.Budj Bim NationalPark, which featuressame of the worldé ®arliest and mostexpansvesettlement and aguaculture system is
highlightedas being 6 d@remely constrainedéfor any exploration or developments. In 2019, the site was enteredinto the United NationalEducatonal,

215 Victorian Gas Program (2020). VictorianGas Programi Resourceand land use planningFindings Report, Otway Basin, Victoria (in prep).
216 victorian Gas Program (2020). VictorianGas Programi Resource and land use planningFindings Report, Otway Basin, Victoria (in prep).
217 pdvice provided by the department.
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Scientfic and Cultura Organisaito n UBIESCO) World Heritage List as it representsone of the worldé snostextensiveand oldestaquacultue systems.28
The loca Gunditjmara aboriginal people have had a continuouscultural association with Budj Bim for over 6,600 years.

Figure 34: Victorian GasProgram Land Use Planning Model i Otway Basin: Heritage Values Assessnent
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Source: Victorian Gas Program(2020). VictorianGas Programi Resource and land use planning Findings Repott, Otway Basn, Victoria (in prep).

While constraints have been identified acrass the badn, the specfic location of gas exploration and developmentunder each scenariois not known. As
such,it is difficult to assess how likely it is areasof non-Aboriginal and Aboriginal cultural heritage could be affected. However the following
considerations have been applied:?'®

218 UNESCO (2020). Budj Bim Cultural Landscape. [online] Whc.unesco.ag. Available at: https//whcunesco.ag/en/list/1577/ [Accessed 10 Feb. 2020].
219 nformationprovidedby the department.
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3 in open farmlandareas, the likelihood of encountering previoudy unrecordedheritage arntefactsis low.

3 in vegetated areas,the likelihood is higher, especiadly nearwatercourses.

Most Indigenouscultural heritage sites are protected and will be assessed as partof any individual devebpmentproposal and subsguentCHMP developed
as partof the legislated EMP, as outlinedin Table 68. In practice, operatars would seek to avoid cultural heritage areaswhere possible. Where this is not
possble, the measuresidentifiedin the Cultural Heritage Plan would mitigatethe impacton cultural heritage, as well as the additional control measures,
as outlinedin the table above.

The residualrisk is unlikely to vary acrass differentlevels of exploraton and development. The likelihood of the risk occuriing, and consegience of the risk
is independentof the level of develgomentbeing undertaken.This is becausethe legislativerequirements require these impactsto be mitigated and
maragedto an acceptable level.

Summary of risks

The assessmentof risks to the protecion of cultural heritage is surmarised in Table 68.

Table 68: Key risksto the protection of cultural heritage

Description
of risks

Damage or
loss of nont
Aboriginal
cultural
heritage
sitesand
places

Description of cause

The land in the Otway
Basin identifiedin the
hypotheical scenarios
may encroachon areas
of Aboriginal and non
Aboriginal cultura
heritage. In the Otway
Basin catchment
region, there are
3,097%2° heritage sites
registeredwith
Heritage Courxil
Victoria.??*

Description of
consequence

If activity was to
occur in cultural
heritage sitesor
places this could
result in:

3

irreparable
damageto or
permanentoss of
sitesor places of
nonAboriginal
cultura heritage

irreparable
damageto or
permanentoss of
sitesof religious

Description of current control measures

The potentialimpactsto cultural heritage sites
and places and measuresto control these are
addressdin an EMP and whererelevant, a
CHMP and EES.222

An EMP requires the manayement of cultural
heritage impacts.

A CHMP is developed during the initial stages of
the project and be implemened throughoutthe
developmentand explorationphases. A
specialist cultural heritage consultantwho is
qualifiedand experiencedmay be engagedto
undertakethe necessry cultura heritage
researchand field surveysto assess possible
disturbances Theseareas mustbe avoided
during exploration and development where

Likelihood Consequence Resdual

Highly
unlikely

Severe

Risk
Rating

Moderate

Can this impact be
miti gated furt her?

Possible legislative
improvementgderived from
the VGPgap analysis would
include new Requirements
for the publication of
certain informationrelaing
to government decisions
and industry activity.

This would include the
publication of cultural
heritage management
plans and any conpliance
actionsagainst these plans
which will improve
community corfidence

220 This amountwas calculated by adding all heritage sitesfrom eachof the LGAswithin the Otway Basin catchmentregion. Note, many of these heritage siteswill not be within areaswhere
drilling is expected.
221 yhd.heritagecounci.vic.gov.au. (2020). VHD. [onling] Available at: https//vhd.heritagecoundl.vic.gov.au/[Accessed29 Jan. 2020].
222 pdvice provided by the department.
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Description Description of cause Description of

of risks consequence

Description of current control measures

Likelihood Consequence Resdual Can this impact be

Risk

miti gated furt her?

or spiritual
significance

possible. Where not possible, removaland
relocationof the material is undertaken in
accordancewith Heiitage Victoria and/or loca
courril.

Non-Indigenousheritage (such asruins) is
manaedunderthe Hertage Act 2017. This
Act establishesthe Victorian Heritage Register
that providelegal protectionfor heritage places
and objects. Impactson these sitesmustbe
manayedas part of an EMP. Thesesitesare
often maeeasly identifiedthanthoseof
Indigenousheritage as oftenuse western
building materials (such as bricks) which are
easly recognisable.

Impactson cultura heritage is within scope of
EES asssanentswherethese are required.??®
This assesamentwill expect thatimpactson
loca culturd heritage is reduced to the lowest
level possible. Members of the public can
providewritten comnentsas a part of this.

The EnvironmentProtecton and Biodiversity
Corservation Act 1994 also providesa legal
frameworkto heritage places as definedas
mattes of national environmen#l significance.
Drillingin environmentalheritage sightsmust
conply with the regulationsset out in this Act.

The natureof the conventiond petroleum
industry is such thatthereis flexibility to locate
drill sites. To save on costs asciatedwith
cultural heritage disturbance, industry will
routinely locate drill sitesto where they cause
least disturbance.??* In addition, the physical
footprint and earth disturbanceassciatedwith
the petroleumindustry is low relative to other
resource industries. As such the disturbance of
cultura heritage is expectedto be low.

this area.

223 Advice provided by the department.
224 pdvice provided by the department.
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Description
of risks

Description of cause

The land identified in

Native Title land.?25

Description of
consequence

damageto or
permanentoss of
sitesor places of
Aboriginal
heritage

3 damageto or
permanentoss of

Description of current control measures

3 assessdngthe areato determinethe nature
of any Indigenouscultura heritage sitesor
objectsin the area

3 writing a Reportstatingthe results of the
asesanentand recommerdations for
measuresto be undertakenbefore, during
and aftergas productionand explorationto

artefacts of °
Indigenous manage and protectthe culturd heritage

The plan mustthenbe approvedby the
required registered Aboriginal party.

Likelihood Consequence Resdual
Risk

Can this impact be
miti gated furt her?

Damajeto the hvbothdical If activity was to As per the previousrow. Highly Severe Moderate | N/A
e hypotheical : ; -

or loss of scenfﬁz)s may occurin potential The Aboriginal Heritage Act requiresthata unlikely

Aboriginal encroachon areas of Indigenousheritage CHMP be in place if the petroleum activity is

cultural . sitesor places, this within an areaof cultural significance.

heritage Aboriginal cultura would result in: »

sitesor heritage, land sacred . Additionally, a CHMP may be developed. A

places to Aboriginalsand/or 3 irreparable CHMP involves:

Overall assessment

The quditative assessmentconsideredthe extent to which the Otway Basin hypotheical exploration and develgomentscenarioscoud affectnon-
Aboriginal and Aboriginal cultural heritage sites.

No bendits or impactsto cultural heritage with respectto the Otway Basin hypotheical explorationand developmentscenarioswere identified.

Areas of Aboriginal and non-Aboriginal cultural heritage within the region are unlikely to be impacted by the Otway Basin hypotheical exploratonand

devebpment saenarics. This is becausethe risks to cultural and indigenousheritage sites are mitigated through the regulatory framework (including the
Heritage Act and the Aboriginal Heritage Act) once it is recognisedthat the land is of cultural, religious/spiritual and/or Aboriginal significance through
cultural heritage surveying. However,if development occuried on sitesof significancethis could resut in irreparable damage to the place of significance,
resutingin the hypotheical scenarioshaving a moderate risk on the protecionof cultura heritage receptor (Table 69).

225|nformationprovidedby the department.

Department of Jabs Precinctsand Regions

Victorian Gas Program: Risks, benefits and impacts assessment EYS 174



Table 69: SR6: Risk assessment

Minimum scenario Severe High Moderate Low
Low scenario Severe High Moderate Low
Medium scenario Severe High Moderate Low
High scenario Severe High Moderate Low
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4.2.2.7 SR7: Existing farm industries,food and bioseairity

How will surounding farm and food production, and biosecurty be impacted?

Benefitsand impacts

The analysis has identified the following key bendits and impactsto existingfarm indudtries, food
and biosecurity with respectto the Otway Basin hypotheical exploratonand development
saenarios:

3 ability to co-exist with existing agriculture industries

3 disturbanceto livestocklocatednear petroleum activities

3 grosssize of farmingland used for exploration/devd opment

3 stressand financal burdento farmersto negotiate compensatonagreemens.

Ability to coexist with existing agriculture industries

There are both planned and unplanned disturbancesthat would occur due to onshore conventional
gas devebpmentand exploration.?? Planned disturbancesare activitiesthat resut from land
accesas discussed in Figure 35. Unplanned disturbances to farmingactivitiesare activitiesthat do
not have pre-negotiated compensatonagreements. These disturbancesmay include:

3  the loss of cropsor pagure outside of agreed seismicsurveylines, well leasepads or pipeline
RPs

3  the potentia for a vehicle strikeswith livestock
3 interferencewith optimal crop sowing or harvesting patterns
3 damageto paddocksor infrastructure.

The ability to coexist with existingagriculture industries may also be impactd by farmers
perceptions of onshoregas develgoment and subsequently the farmersand community 6wsllingness
to allow onshoreconvenionalgas devebpment on their propertyand region. The CSIRO study???
found that attitudesof farmerstowardsonstore gas devebpment in the Otway Basin are more
negative when comparedto the attitudesof non-farmowners, as displayedin Figure 35. Thisis
reflective of the perceiveddisturbances (both planned and unplanned) to farming activitiescaused
by onshoreconventionalgas develgoment.

226 |nformationsuppliedby the department.
227 CYRO (2019). Local attitudes and perceptionsof onshore conventional gas development: Otway and Gippsland Basins

Initial Reaults
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Figure 35: Attitudestowards onshore conventional gas development in the Otway Basin: By farm ownership, 2019
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Source: CSRO, 2019, Community wellbeingand local attitudesto onshore conventional gas development in the Otway Basin:
Inteim Repat (in prep).

The CSIRO study also found that the geneal community in the Otway Basin regionhas concerns
aboutthe possble unfair treatmentof farmes, as shavn in Figure 36.

Figure 36: Perceived impactsabout onshore conventional gas development in the Otway Basin: By subregion, 2019

Total SW region Corangamite Warrnambool
m Moyne m Southern Grampians Glenelg
3.46

Possible unfair treatment of farmers

1 2 3 4
Perception of possible impacts

ul

Note: 1 = not at all concerned and 5 = very concerned; the higher the score the greater
the concern

Source: CIRO0, 2019, Community wellbeingand local attitudesto onshore conventional gas development in the Otway Basn:
Inteim Repat (in prep).

Similar studiesthat have takenplace in SouthAugraliashow that farmersattitudestowardsgas
productionon their premiseshave charged since wells and pipelineswere developedin the
region.?® ParticipantsRepotedthey appreciate the more developed roads in the region and noted
that the land used for development was minimal, pipelineswere buriedand there was little impact
on theirbusnessas uswel activities.

The Multiple Land Use Framework (MLUF) can be used whereland accessnd land use conflict has
the potential, real or perceived,to arise. The framework supports the ability of local and regional
communitiesand governmentsto maximise land use in a flexible, ernvironmentdly sustainable

228 CSIR0O, 2019, Understanding natural gas impacts and opportunitieson agriculturein the South East of South Australia
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mamer over time. The MLUF is designedto operatewithin established regulatory and policy
frameworksrelating to land ownership, usage and access.??°

The MLUF guiding principles underpin key areasof adivity and include:

3  best use of resaurces

3  coexstence

3  strategic planning

3 tailored participation of communities and landholders

3 ergagement and information

3 decidonmaking and accountability

3  efficientprocesses

3 accesible relevantinformation.?3°

The VGP6 sesource and land use planningassessd land use and featuresin line with the MLUF. The

methodology for the resourceand land use planning project supports flexible land use and

maragement optionsthat increaseproductivity, support key indugry and food systems, promote

governarceover land and water resources,meet community needs and safeguard natural

resourcesgcasystemsand econanies for curentand futuregeneaations?3t

The resourceand land use planning developed a model that providesa high-level regional

assessmentof the land within the Otway Basin in relationto suitability of onshoreconventionalgas

devebpment which demonstrates constraints and opportunities for the potential for multi and

sequenti land use. The resourceand land use planning model identifies:

3 land that may not appropriatefor coexistence with develgpment

3  featuresof sensitivity or significancethat would needto be considered and addressed prior to
any exploration or developmentproceealing (through the provisionsof the Petroleum
Regulatoy Framework in relationto the preparation and implementationof EMPsfor
petroleum operations).

The model indicatesthat there are no areaswith no constaintsin the Otway Basin, thereforeall

areasrequire appropriate planningand managementif develgpmentwas to occur. Figure 37 shows

that:

3 thirty-eight (38) per cent of land is scaedas having ésame constraintsiand thereforemay be
more sutable for future onshoreconventionalgas development

3 twentyfive (25) per cent of land is scaedas being 6 dremely constrainedddue to key land
featuresor valueghat would needto be addressed prior to any develgpment and appropriately
managed throughout devd opment.

229 COAG, 2013, Multiple Land Use Framewak.
230COAG, 2013, Multiple Land Use Framewak.
231 pdvice provided by the department.
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Figure 37: Otway Basin resource and land use planning model
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Source: Victorian Gas Program (2020). VictorianGas Program-- Resource and land use planning - Findings Repat, Otway
Basn, Victoria (in prep).

As notedin ER4: Domestic Gas Supply, exploration and devebpmentof conventonalgas in the
Otway Basin may increasehe gas available to indugria users, particularly those located closest to
devebpment, howeveras notedpreviously gas conaumption is not expected to charge as a resut of
the devebpment scenarics. As notedabove, the level of bendit will be dependent on thesize and
timing of amual gas production, and ability of the indudrial user to negotiatea contractwith the
producerand amrange ther own trangoortation. Negotiationof contractsmay resut in cheaper
pricesand better termsfor the customer

Impactson existingusesof land occur during the exploration, development, and rehabilitation
phases. In the Otway Basn hypothetical exploration and developmentscenaios production at an
individual well site is between two and threeyears, therefore the local impactof an individual well
would only occur over this timeframe. Planned disturbances have assciated compenstion
arange ments to compensatefor temporary losses of farmingincome under the regulatory
framework. 2% Further, the Petroleum Regulationsrequire an EMPfor all seismic survey activities
including rehabilitation, resutingin phase, survey linesare cleared meaning no lasting disturbance
to farmingactvities is likely reducing the risk of both planned and unplanneddisturbances.

The extent of these impadsincreases across the scenarios, as the number of wells, and therefore
land sites impacted, increase. The minimum soenario has the leastamount of production and well
sites, and therefore has a dightly negative impact. The low and medium scenarios have a small to
medium level of production (and well sites) and would also have a dightly negative impactas long
term impactsare ill expected to be minimal. The high saenariohas a high level of production and
thereforewould have a negative impact.

Gross size of farming land used for exploration and development.

In the shat- to medium-term, sites for drilling would be leased for exploration and devebpment
wells. A typical operationalwell site requiresa clealedarea of 75 m?, or less than half the size of a
tenniscourt?® Once productionstarts, the areaused deaeases considerably and is typically

232 petroleumAct 1998 (Vic), s128
233COAG, 2018, 6 Eeryy Courtil Gas Supply Strategy Frequently Asked Questionsabout onshoregas, offshare gas and
undergroundgas storage activitiesin Austraia 6
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fencedoff. The average operationaldrill siteis approximately 25 m?, or 1/8 of a tennis court.
Overall, the size of operatingwell leasesis relatively small in comparisonto the area requiredfor
farming.2® As such,the impact on farmingand its profitability will be minimal. Pipelinesare buried
and thereforehave minimal impacton livesock farmingand cropping.

As notedabove, planneddisturbarceshave associated compensitionarrangementsto compenste
for temporary losses of farming income underthe Petroleum Regulatory Framework, therefore,
farmersreceive suplementary income as compensation for having production wells on their

propery.

Longer term, drill siteswould be rehabilitated and could be brought back to ther initial function, as
required under the framework for rehabilitationset out in the PetroleumAct. This impactwill cease
once land has been appropriately rehabilitated after use.

The size of the land requiredfor the scenariosis dependenton thesize of production. Asthe
number of wells requiredincreases, so too does the land required for wells and otherinfrastructure.

The minimum scenarioinvolves 33 wells drilled, which will have an immaterial eff ecton thegross
size of farmingland. The low and medumscenarioswill have 91 and 137 wells drilled respecively
and will also have a neutia impact. The high scenariowill involve 217 wells being drilled and will
also have a dightly negative impactgiven the minimal impactof well drilling on gross size of
farmland.

Disturbanceto livestock located near petroleum activities

Onshoreconventional gas devebpment and exploration occuring may causedisturbarcesto neaby
livestock. Increased traffic in farmingregions due to gas exploration and develgment activities,
including seismic surveysand pipeline construction activity may exacerbatethe impacton livestock.

Disturbanceshave the potential to cause injury or death of livestock (and consequentia income
losses for farmes). These disturbancescoud occur during the exploration, development and
rehabilitationphasesf production.

The level of this impactis depandenton the prevalenceof surounding livestock and the timeline of
exploration, developmentand production which will increasdrom the minimum scenarioto the
highest secenariogiven the landmassand time of productionincreas. In general, drill sitesare
fencedoff to minimise interaction with livestock, which contributes to the rare incidenceof
disturbancesto livestock near drill sites. As such,the impactof disturbancesto livestockis
immateria given its rare natue.

These impactson livesock neardrill sitesare spofadic and not ongoing - i.e. they occur only while
the specfic activity is being undertaken (e.g. drilling activitieson site, pipeline constuction
activitiesor travelling vehicleswhich only occur over shat timeframes). Therefore, impacton
livestockis a temporary hazard in any given locaion and is not dissimilar to farming activities in
termsof machineryand vehicle traffic.

In the Otway Basin exploration and developmentscenarios, production at an individual well site is
between two and threeyears, thereforethe local impactof an individual well would only occur over
this timeframe.

234 SED Regional Advisory (2019). Beach Energy I Economic, social and environmental impactsanalysis. Department of Jobs,
Precinctsand Regions. UnpublishedReport.

Department of Jdbs, Precinctsand Regions
Victorian Gas Program: Risks, benefits and impacts assessment EY’ 180



Summary of benefitsand impacts

The assessmentof impactsto existingfarm industries, food and biosecurty is summarised in Table 70.

Table 70: Key benefits and impactsto existing farm industrie s, food and bioseaurity

Description of

benefit or
impact

Ability to co-
exist with
existing
agriculture
industries

Description of cause

Onshoregas conventional development

and explorationthat occurson and/or
near existing agricultural land may
cause disturbancesto landholders.

Description of consequence

Planned and unplanned disturbances

resulting from onshore conventiona
gas develgpmentand explorationon
and/or near agricultural land include:

3 the loss of cropsor pastureoutside
of agreed surveylines

3 the potentialfor a vehicle strikes
with livestock

3 interferencewith optimal cropping
pattens

3 damageto paddocksor
infrastructure. 235236

The impacts of these disturbances
increase with the level of production, as
the number of well sitesrequired
increases. The minimum scenario has
the lowest number of wells, and
therefore has a dlightly negative
impact. The low and medium scenarios
have a small to medium nunber of
wellsand would also have a slightly
negative impact as disturbances are

still expectedto be minimal. The high
scenatio has a high number of wells and
therefore would have a negative
impact.

Description of current control
measures

3 Impactson agricultural industries
mustbe manaedas part of an EMP
and EES, if applicable).

3 Conpensationagreement, which
are required mustbe providedas
per s128 of the Petroleum Act.
Conmpensationmustbe paid under
the PetroleumAct for any impacts
on agricultural productivity
agreementsin place for ownas
directly impacted by the gas
developmentproject intendto
provideretribution for associated
costsand as well as for
inconveniences caused.*”

Rehahilitation of the drill sitesis
required under legislation?*®which
statesthatdrill siteswould be
rehabilitated and could be brought back
to their previousstate. The Petroleum
Act also setsout a frameworkfor
rehabilitation. The holderof an
authority mustrehabilitateland
affected by exploration or resource
developmentand must rehabilitate the
land before the authorty expiresor
ends The authority holderis required
to obtain a rehabilitationbond for an
amountspecified by the minister.

Residual impact
rating

Reference: x
Low: x
Medium: x
High: xx

Can this impact be
miti gated furt her?

Possible legislative
improvementderived
from the VGPgap
analysis would include

the following:

3 requirementfor
enharced
community

corsultation and
corsideration of
community input
during authoity
grants and
operations;

3 provision for
improved
corsideration of
social, economic
and environmental
factorsin decision
making;

3 requirementfor
thepublication of
certaininformation
relatingto
government
decisionsand
industry activity.

235|nformationsuppliedby the department.
236 Planned disturbances have associatedconpensationarrangements to conpensatefor temporary lossesof farmingincome.Unplanned disturbances to farming activitiesare activitiesthat do
not have pre-negotiated compensationagreemens.
237 petroleumAct 1998 (Vic), s128
238 petroleumAct 1998 (Vic), s170
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Description of

benefit or
impact

Description of cause

Description of consequence

Description of current control

Informaton on planred rehabilitation
proces®sis required to be detailedin
the OperationPlan.

Impactsto agricultureis within scope of
both planningpermit and EES
asesanentswherethese are
required ?®® Both of these assessments
will expectthatimpactsare reduced to
the lowest level possible. Members of
thepublic can provide written
commaents as a part of this. The MLUF
is interdedto be usedwhere land
accessand land use conflict has the
potential,real or perceived, to arise.
TheMLUF is designed to operatewithin
establishedregulatary and policy
frameworksrelating to land ownership,
usage and access.

Residual i

mpact

Can this impact be
miti gated furt her?

These reformswould
provide confidence to
farmersthat
petroleumindustry
impacts on agriculture
are being thoroughly
corsideredand
manaed. The reforms
will also ensure that
farmersare genuinely
engagedover the
entireindustry
lifecycle. This may
influence farmer
attitudestowards
developmentand
explorationin the
region.

The VGP comnunity
engagement function
will provide
information to farmers
aboutthe risks
benefitsand impacts of
developmentsin their
locality.

Gross size of

In the shortmediumterm, sitesfor

: o - The level of this impact is relative to 3 Compensationagreementsmust be | Reference: § N/A
farmingland | drilling would be acquired or leasedfor | 1o aggregate numberof wells drilled providedas per s128 of the Low: &
usedfor explorationand developmentwells. for each scenario howevemotingthe PetroleumAct. Compensation )
exploration/ impact per well is minimal. agreementsin place for ownes Medium: 9
development A typical drill site requiresan areato be directly impactedby the gas High: x
clearedof 75 n?, or underhalf the size developmentproject intendto
of a tenniscourt. Once production provideretribution for associated
starts, the areauseddecreases costsand inconweniences including
corsiderably and is typically fencedoff. impact on land and livestock *4°
Longerterm, drill siteswould be 3 The PetroleumAct containsgeneral
rehebilitatedand could be brought back provisionsthat minimise the land
to theirinitia condition. This impact will size thatis affected by gas
239 Advice provided by the department.
240 PetroleumAct 1998 (Vic), s128
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http://www.fairwork.gov.au/how-we-will-help/templates-and-guides/best-



http://www.fwc.gov.au/search/document/agreement
http://www.humanrightscommission.vic.gov.au/the-workplace



http://www.beachenergy.com.au/wp-content/uploads/2019/08/GD19-0084-Beach-Corporate-



http://www1.worksafe.vic.gov.au/vwa/claimsmanual/Claims_Manual/1-the-scheme/1-1-4-employer-



http://www1.worksafe.vic.gov.au/vwa/claimsmanual/Claims_Manual/1-the-scheme/1-1-4-employer-












http://www.icao.int/environmental-protection/Carbonoffset/Pages/default.aspx
http://www.icao.int/environmental-protection/Carbonoffset/Pages/default.aspx




































http://www.nationalgeographic.org/encyclopedia/water-table/
















































































































































































































































































































































































































































































































































































































