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Executive Summary

Development of shale and tight gas resources in the NT have the potential to significantly

bolster the region’s economic growth

Deloitte Access Economics finds that onshore shale and tight gas production
has the potential to drive significant economic growth and provide
substantial benefits to the Northern Territory (NT) economy. Under an
‘Aspirational’ scenario it could provide:

* A cumulative 5$22.4b increase in Gross State Product (GSP) between 2020
and 2040 in net present value (NPV) terms

* A long term employment boost of 6,300 full time positions in the NT

* A cumulative S961m increase in NT Government revenues between 2020
and 2040 in NPV terms

According to the NT Geological Survey, the ‘best estimate’ of NT shale gas
resources is approximately 234 Tcf (of this estimate, 119 Tcf relates to basins lying
solely within NT boundaries, with the remainder consisting of shared resources
with other States). This makes the NT a potentiallyimportant player in Australia’s
shale and tight gas sector.

The recent experience of the United States in developing its endowment of shale
gas provides an example of how an economy can be transformed and supported by
the right market conditions and new technologies that allow for the extraction of
these previously uneconomic resources.

The industry in the NT is at a developmental stage, but significant opportunities are
offered by continued growth in global demand for LNG and the proposed
development of a pipeline to connect the East Coast and NT gas markets.

APPEA engaged Deloitte Access Economics to undertake an economicimpact
assessment of the potential benefits for the NT in developing its shale and tight gas
resources.

Economic impact of shale and tight gas development in the NT

Given the highly developmental stage of the industry in the NT, this study has involved
an extensive process to gauge potential production, cost and price assumptions that
would most likely underpin the development of the NT’s large potential onshore shale
and tight gas resources.

A comprehensive research exercise incorporating public sources and Deloitte’s internal
resources was undertaken to build the requisite assumptions. These assumptions were
subsequently tested and validated with APPEA and selected APPEA members.

The final assumptions — comprising production, sales revenue, capital expenditure, and
operational expenditure estimates - formed inputs for Deloitte’s in-house Computable
General Equilibrium (CGE) model to assess the direct and indirectimpacts on the NT
economy under two scenarios for the period 2020-2040.

|II

The two production scenarios explored — a “Success” and an “Aspirational” scenario -
were run against a base case whereby no onshore shale and tight gas development is
assumed to take place. The scenarios assume gas is to be supplied into three markets
(NT, East Coast, and LNG export). These scenarios were developed in consultation with
APPEA and other stakeholders.

The Success scenario assumes the development of two brownfield LNG trains in the NT
to export shale and tight gas to overseas markets. A moderate supply of gas to the East
Coast is also assumed via new pipeline infrastructure (max production = 56 PJ per
annum), while a moderate level of supply to the NT domestic market is also assumed
(max production = 30 PJ per annum).

The Aspirational scenario, as the name suggests, is more ambitious in terms of potential
production of shale and tight gas from the NT. It assumes the development of three
brownfields LNG trains in the NT, significantly higher supply of gas to the East Coast to
meet most of its projected future gas supply shortfall (max production = 84 PJ per
annum), and also assumes higher supply to the NT domestic market (max production =
79 PJ per annum), particularly from the development of a petrochemicals project.

Both scenarios utilise assumptions from a ‘high consumption’ planning scenario
developed by the Australian Energy Market Operator (AEMO). As such, they do not
necessarily represent expected outcomes. Rather, they are intended to reflect economic

benefits that may accrue if the underlying ‘upper-bound’ assumptions materialise.
©2015 Deloitte Access Economics Pty Ltd



Executive Summary

Development of shale and tight gas resources could provide a cumulative $22.4 billion boost
to the NT economy over 20 years in NPV terms, and an additional 6,300 jobs by 2040

Summary NT economic impacts (deviation from base case)

The results derived from the modelling process demonstrate the possible upper-

Success Aspirational
bound economic benefits to the NT in terms of changes to economic output, Y . pirati .
scenario scenario
employment and Government tax revenue.
By 2040 under the Success scenario, NT Gross State Product (GSP) is projected to GSP Increase by 2040 ($m) $5,088 $7,514
be $5.1b higher than the base case in real terms. This represents an increase of
more than 26 percent on current GSP estimates for the NT ($19.9 billion in 2012- Cumulative GSP NPV 2020-40 (Sm) $17,226 $22,384
13). In NPV terms (2015 dollars) over the entire period to 2040, the increase in GSP L ; | ‘
under the Success scenario is cumulatively $17.2b. ong term employmen
Y (FTEs in 2040) 4,195 6,321
Under the Aspirational scenario, the projected increase to GSP is even higher. GSP )
is expected to be $7.5b above the base case by 2040 — a 37 percent increase on the Government revenue increase by $236 $460
2012-13 level. In NPV terms, the cumulative expected GSP increase over the period 2040 ($m)
modelled is $522.4b. Cumulative Government revenue <686 <961

Employmentin the NT is also expected to rise significantly with the development of
shale and tight gas. Job creation in the Success Scenario is estimated to increase to
almost 4,200 Full Time Equivalents (FTEs) by 2040 over the base case. Under the
Aspirational scenario, job creation is projected to reach 6,300 over the same time
period.

The scenarios examined are also projected to have a significantimpact on the
finances of the NT Government. Under the Success scenario, the development of
the sector is projected to add over $0.2b above the base case to NT Government
revenues by 2040. Over the period 2020-2040, this increase is cumulatively worth
(in NPV terms) almost $0.7b.

Under the Aspirational scenario, Government revenue is projected to be
approximately $0.5b higher by 2040, or $1.0b (in NPV terms) over the period 2020
to 2040.

The results demonstrate the potentially significant positive impacts to the NT
economy from the development of shale and tight gas resources.

Economic impact of shale and tight gas development in the NT

NPV 2020-40 ($m)
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Introduction and background

The experience of the US suggests shale and tight energy sources will play a vital role in

meeting future demand

The US is experiencing an extraordinary transition in its production and consumption of
energy. Its so called “shale revolution” has been the product of significantadvances in
oil and natural gas extraction technology, specifically a new combination of horizontal
drilling and hydraulic fracturing that has enabled the development of large, previously
inaccessible shale and tight resources.

The US is now the world’s largest producer of natural gas, with annual production
reaching 25,000 PJ in 2012, representing 20 percent of global natural gas production?.
This production revolution is shifting the US energy dynamic, with the country expected
to become a net energy exporter by 2040 for the first time since the first half of the 20t
century®,

Crude oil exports from the US are currently prohibited. Historically this ban has acted as
a protection against damaging fluctuations in world oil prices . However this policy is
expected to change in the near future. Additionally, with the development of significant
shale and tight gas reserves, construction is underway on five LNG export facilities on
the US east coast as of July 2015*. The combined impact of these two factors would be
to link US production and US energy prices to global energy markets.

The US shale gas revolution has resulted in plentiful supply of low priced energy for the
US domestic economy. Domestic gas prices in the US at Henry Hub (the primary price
measure for the North American natural gas market) were US$2.65 at March 2015,
significantly lower than the US$12.01 reached in June 2008. As the US has increasingly
met its energy needs with domestic resources, global energy prices have eased. This is
because as the US has become less of an importer of energy, demand pressures on
global energy supplies have decreased.

#The International Energy Agency (IEA) in its ‘World Energy Outlook (WEQ) 2040’ forecasts that the US will
become a net energy exporter sometime in the period to 2040.

*US Department of Energy, Federal Energy Regulatory Commission, Office of Energy Projects, ‘North
American LNG Import / Export Terminals Approved’, July 13, 2015

US net energy imports (1982-2013)
PJ

35,000
30,000
25,000
20,000
15,000
10,000
5,000
0

1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

Source: U.S Energy Information Administration, Monthly Energy Review

U.S. Henry Hub price
SUSD/GJ

14
12
10

8
6
4
2
0

1990 1993 1996 1999 2002 2005 2008 2011 2014

Source: World Bank, Prices (Pink sheet) data
©2015 Deloitte Access Economics Pty Ltd



Introduction and background

Global demand for energy will continue to increase, ensuring opportunity for the
development of Australian energy resources, including shale and tight gas

Global total primary energy demand
PJ

300,000 The WEO report highlights global output and population growth as the central drivers

of energy demand over the period to 2040. It forecasts an average rate of growth in
global GDP of 3.4 percent and a population growth rate of 0.9 percent from 2012-
e Current Policies Scenario 2040. It expects that such growth will stimulate primary energy demand over this
800,000 period. Growth is expected to largely come from non-OECD economies, with Asia and
specifically China responsible for the majority of the expected increase.

=== New Policies Scenario

e /50 Scenario

Given the significant uncertainty regarding Government policies to combat climate
change, the WEO considers three possible directions for global energy demand and the

700,000 extent to which they will affect demand:

* New Policies Scenario: The central scenario considers a pathway for global
energy growth taking into account existing policies and the implementation of
policy proposals

600,000 * Current Policies Scenarios: Considers only policies enacted as of mid-2014

* 450 Scenario: Considers a scenario in which policies are implemented to limit
the long term increase in global temperaturesto 2°

Global energy consumption is estimated to have increased at an annual growth rate of
1.9 percent from 1990-2012, from 368,000 PJ to 560,000 PJ. Under the WEQ's central
‘New Policies’ scenario this growth rate is expected to slow to 1.1 percent, with
consumption reaching 766,000 PJ in 2040. Under the ‘Current Policies’ scenario,
consumption would instead rise to 839,000 PJ (growth of 1.4 percent per annum) and
under the ‘450 Scenario’ just 645,000 PJ (0.6 percent per annum).

500,000

400,000

Renewables and nuclear are the fastest growing energy sources in the WEO forecast.
Among the traditional fossil fuel sources, which will continue to supply the majority of
the world’s energy needs, consumption of gas is projected to grow at the fastest rate
(1.6 percent per annum under the central ‘New Policies’ scenario).

300,000

1990 2000 2010 2020 2030 2040

Source: IEA World Energy Outlook 2014

Economic impact of shale and tight gas development in the NT 8 ©2015 Deloitte Access Economics Pty Ltd



Introduction and background

Australia and the NT have significant potential supplies of shale and tight gas reserves that
could possibly meet increasing world energy demand

Northern Territory shale gas resources and potential

Ly
. Sedimentary basins
] / e o Deposits of gas are classified as either resources or reserves. The classification depends on
- PN I /ce of prospective the certainty with which the quantity of gas in the deposit has been determined. This in turn
— ©  Petroleum wells is dependent on the amount of exploration and testing that has occurred. If the quantity is
— — - Potential extent of . . . . . . .
McArthur Group* highly uncertain, the field is considered a ‘resource’. However, if the quantity can be quoted
2:;""’8"“8 with confidence and will likely be economical to extract, it is termed a ‘reserve’.
e " / ¢ Majortown Although shale gas production has begun in the Cooper Basin, none of Australia’s shale and
o’ & ' et nfon eubl fet of shale g tight natural gas deposits have been thoroughly assessed. As such, all basins are considered
[ ) trillion cubic feet o . .
yo\ basin-centrd gas (n addion o to be prospective resources, with more research and development needed to turn any of
shale gas). . . . . . .
o~ McArthur PS0: P50 Prospective Resource of them into commercial reserves. The most comprehensive picture of Australia’s potential
GONAPARTE BASIN Basin undiscovered gas potentially-in- . . .. .
e place. in which thore s atleasta shale and tight gas resources comes from the US Energy Information Administration’s (EIA)
d Is greater than this estimate. assessment of global shale gas deposits.
Birrindudu BEETALOO SUBBASIN L y Best es{_:Jh?tk'J_lest estima‘tie of the
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Basin ST BARNEY CREEK T rbsource that wil actually be The EIA estimate that Australia’s onshore basins could possess 17.5 billion barrels of shale
Bestest: 111.5 Ter* ot ot T ] recovered from the accumulation. . . . .
//—" = 197ar Besen AT Mean: mean, unrisked technically oil and condensate and 437 Tcf of shale gas? (risked, technically recoverable®). These figures
— bl ti . . .
g N Lo s | | o sstmater suggest Australia could have the sixth and seventh largest global resources of shale oil and
™, g oo rAW‘I’ I‘r‘ﬂemational t2DTI 3) o i
shale gas respectively.
L 2RPS (2013)
Wiso Basin *MBA (2012)
\ «DSWPET (2011) According to the NT Geological Survey (see figure to the left), the ‘best estimate’ of NT shale
# A te s within which k . . .. . .
) \$Tonnant Craok prospedtive ahales are kely to be. gas resources is approximately 234 Tcf (this includes the RPS Group estimate of resources in
— \ | & present, although this does not imply . ‘. . ) . . . .
| Geaorgina Basin that the shales are necessarily the Beetaloo Basin and ‘basin centred gas’). Of this estimate, 119 Tcf relates to basins lying
present or are gas-bearing over the . . . . - f
b entire area indicated (Sources: solely within NT boundaries, with the remainder consisting of shared resources with other
//l o Eﬁna%arledaﬂd.f'-\madeus('l;)oaosglls from . . . . ., .
I mad and scnmgesour (2
\ / o o ) 2015) States. This makes the NT a potentially important player in Australia’s shale and tight gas
o a B ernson sector. Shale and tight gas have the potential to play a key role in Australia’s energy future.
Formacion (014 h hich th ially viable will depend on th
. o o Formaiion . However, the extent to which these resources are commercially viable will depend on the
o a o 4 x Apprommaie_ boundaries of the areas
Ngalis Basin - /T,‘(:: e R It cost at which they can be produced.
I 2013). . i .
* Approximate interpreted area within While shale and tight gas resources are generally more costly to extract than conventional
Best 2st: 50 Tef (Includes Qid) which the McArthur Group and . .
2y sy somen squvalents may occurinthe resources (due to the need to apply new technology and extraction techniques), the
Ls Hill Platf . which al i i i i
i s e P ol e o als0 potential for rapid development of shale and tight sources exists, not least because of the
AMADEUS Basm o | Best est 43 Tet incistes SAY * Details of references in Munson size of such deposits relative to conventional sources. Additionally, depending on the quality
(Crdoviclan system) Ordovician e ufl (2014). Petroleum geology and . ) R . - . .
MEa T . Siltstone) e hehor Joriherm of gas, the location of supporting infrastructure and field geology, it is possible that in some
Bl es BT cases shale and tight sources of gas may be developed rapidly.

g 1w 200 km

#The risked, technically recoverable resource estimate is derived by first estimating the volume of in-place
resources and then factoring in the formation’s success factor and recovery factor
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Introduction and background

Currently the NT produces gas (conventional only) for domestic use and for export

The NT currently produces conventional gas for domestic use NT natural gas production (ex production from the Joint Petroleum Development Area)
The NT produced 26 PJ of natural gas in 2012-13, with most gas sourced from the PJ/annum
Bonaparte Basin via the Blacktip field. Prior to the Bonaparte Basin entering 30
production in 2007-08 the Amadeus Basin wholly supplied the domestic market. In M Bonaparte ™ Amadeus
addition to the existing fields the NT has a number of potential future sources of 25
conventional gas supply. For example, Central Petroleum has recently commenced 20
production from the Dingo field with gas piped to Alice Springs for use in power
generation. Central Petroleum is also further developing the Palm Valley field. In 15
recent years Santos has also undertaken a major appraisal and development program
of the Mereenie field. 10
The NT has one existing Liquefied Natural Gas (LNG) facility and one under 5
construction
Darwin LNG (Conoco Phillips) 0
i N . . 2002-03 2004-05 2006-07 2008-09 2010-11 2012-13

The Darwin LNG facility first produced gas in 2006, and operates one LNG train at a
nameplate capacity of 3.7 Mtpa (= 205 PJ per annum). Gas production associated with Source: BREE, 2014 Australian Energy Statistics
Darwin LNG comes from the Joint Petroleum Development Area (JPDA) in the Timor NT natural gas consumption
Sea. For energy accounting purposes, all of the gas produced at the JDPA is considered PJ / annum
an import into Australia, and therefore is not included in the NT’s official production

- . . 50
statistics (first chart on the right). 45 B Others M Electricity Supply ™ Resources
Ichthys LNG (Inpex) 40
BREE forecasts that NT LNG production will increase to 667 PJ by 2018-19, largely due 35
to the development of the Ichthys LNG project (expected to come online in the first 30
half of 2017). This will see two LNG trains with nameplate capacity of 4.2Mtpa each3. 25
Gas usein the NT 20
In 2012-13, domestic gas use in the NT was underpinned by consumption at the 15
Darwin LNG plant and in electricity generation. The two sources of consumption 10
accounted for 43 percent (19 PJ) and 56 percent (25 PJ) of total gas use in 2012-13, 5
respectively. As noted above, the corresponding production of gas related to Darwin 0

LNG is not attributed to the NT due to its location of origin in the JDPA. 2002-03 2004-05 2006-07 2008-09 2010-11 2012-13

Source: BREE, 2014 Australian Energy Statistics

Economic impact of shale and tight gas development in the NT 10 ©2015 Deloitte Access Economics Pty Ltd



Introduction and background

The NT Government is currently assessing options to build a pipeline to connect the NT gas

network with the East Coast network

The NT’s major existing gas transmission infrastructure is the Amadeus Gas Pipeline
(AGP).The AGP comprises 1,629km of pipeline including laterals, and connects Darwin
with the Amadeus Basin (which is connected to Alice Springs via the Palm valley
Pipeline). The AGP includes a spurline to Mereenie, and laterals to Tennant Creek and
Katherine. It has an existing pipeline capacity of 38 PJ per annum.

The majority of gas transported via the AGP is employed for electricity generationin
the NT.

In February 2014, APA Group (the owner and operator of the AGP) announced a
commitment to undertake a feasibility study to link APA’s existing infrastructure in the
NT to the East Coast. It is believed that a new pipeline could drive the development of
the NT resources sector and could provide an additional source of gas supply to the
East Coast market. APA considered three primary options:

¢ To Mtlsa (620km)

* To Moomba (1,100km)

¢ To Carpentaria Gas Pipeline (700km)

The NT Government has commenced a competitive bid process to identify proponents
to build, own and operate a pipeline linking the existing NT and East Coast pipeline
infrastructure.

In October 2014 the Government called for Expressions of Interest?, resulting in the
shortlisting of 11 companies to participate in the next phase of the bid process.

Four proponents have now been invited to progress to a Final Request for Proposals
stage which will close in September 2015 with a successful proponent potentially being
announced shortly thereafter.

#Expressions of Interest were not limited to consider only the three options outlined above

Economic impact of shale and tight gas development in the NT 11

Potential pipeline routes (outlined by APA Group)

To MountIsa

To CGP

Darwin

To Moomba

Existing APA pipeline
infrastructure

o Gas production

\

Q

Gladstone

o Brisbane

Moomba

Adelaide

Source: APA Group
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Introduction and background

The NT Government’s recent review into the use of hydraulic fracturing in the NT found that
the associated environmental risks can be managed effectively

On 6 March 2014, the NT Chief Minister appointed Dr Allan Hawke AC as the
Commissioner of the Hydraulic Fracturing Inquiry under the Northern Territory of
Australia Inquiries Act (the Hawke Inquiry).

Hydraulic fracturing is the process of injecting liquid at high pressure into subterranean
boreholes to force open existing fissures and extract oil or gas.

The Terms of Reference for the Inquiry were to examine the use of Hydraulic
Fracturing for hydrocarbon deposits in the NT, including the assessment of the
environmental risks, actual environmentalimpacts of hydraulic fracturing and the
effectiveness of mitigation measures.

Dr Hawke commenced the Inquiry on 14 April 2014 and called for submissions relating
to the Terms of Reference.

The Inquiry received more than 130 submissions. On the 13 June 2014, APPEA
provided its submission to the Inquiry. Their submission, and all others provided to the
inquiry, can be found at the following link:

http://www.hydraulicfracturinginquiry.nt.gov.au/public _submissions.html

The Commissioner has since finalised his report, based on the terms of reference, and
submitted it to Government. On 26 February 2015 the NT Government released the
report publicly. The summary recommendations of the report are detailed at right.

Economic impact of shale and tight gas development in the NT

Recommendations of the NT Government’s Hawke Inquiry into Hydraulic Fracturing

The Inquiry’s major finding, consistent with other Australian and International
reviews, is that the environmental risks associated with hydraulic fracturing can be
managed effectively, subject to the creation of a robust regulatory regime.

The Inquiry recommends that the NT Government;

* form a Cabinet Sub-Committee, chaired by the Deputy Chief Minister and
comprising the Ministers whose portfolios cover Lands, Planningand the
Environment; Land Resource Management; Mines and Energy; and Primary
Industry and Fisheries to oversee the work required for the NT to set the standard
for a best practice regulatory regime;

* Restructure the NT Environmental Assessment Act in light of this Report and the
proposed bilateral agreements with the Commonwealth on environmental
assessments and approvals;

* consider aligning the petroleum and mineral royalty frameworks; and

* propose through the COAG Standing Council on Energy and Resources that the
Australian Council of Learned Academies (ACOLA) host a workshop of
international academies to consider their collective findings, learn from each other
and identify the findings shared by all of the academies.

The substantive weight of agreed expert opinion led the Inquiry to find that there is
no justification for the imposition of a moratorium of hydraulic fracturing in the NT.

12 ©2015 Deloitte Access Economics Pty Ltd
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Introduction and background

The findings of the Hawke Inquiry confirms the opportunity for development of shale and
tight gas reserves in the NT to meet domestic, interstate and export needs

Market

—————

Opportunities

NTZ0

In 2012-13, domestic gas use in the NT was
underpinned by large industry (which mostly
consisted of gas used at the Darwin LNG
plant) and electricity generation

The two sectors accounted for 43 percent
(19 PJ) and 56 percent (25 PJ) of total gas use
in 2012-13, respectively

The development of shale and tight gas for
domestic (and LNG markets) will enable the
supply of additional gas into the NT market

The increased availability of shale and tight
gas and the associated development of
pipeline infrastructure could increase the use
of gas by new industrial projects in Darwin
and regional centres, improve the economics
of supplying gas for power generation to
remote communities and mining projects
across the NT, encourage a switch away from
other fossil fuels to gas, and potentially
trigger investment in new energy intensive
processing industries like petrochemicals

Economic impact of shale and tight gas development in the NT

East Coast!!

Of Australia’s three domestic gas markets the
East Coast market is the largest with around
687 PJ of total demand in 2012

Large industrial use (manufacturing and
mining) accounts for the largest component
(43 percent)

————

Modelling in the AEMO’s 2015 Gas
Statement of Opportunities found potential
gas supply shortfalls in NSW and QLD if
facilities currently used for domestic demand
were used to supply LNG demand (most of
the announced coal seam gas reserves are
committed to the LNG industry). Under a
high consumption scenario this is estimated
to be as large as 84 PJ over the medium term

With the requisite pipeline infrastructure
there is the potential to link the NT and East
Coast markets, and ‘backfill’ any supply that
is employed for export markets

13

LNG Export!?

Global natural gas consumption was
estimated to be 127,000 PJ in 2012, with
shale and tight gas representing 17 percent
of total production

According to BREE, Australia currently
exports approximately 1,330 PJ of LNG
through a number of facilities, including
Conoco Phillip’s Darwin LNG

————

The IEA’s World Energy Outlook 2014 shows
that global gas use is expected to continue to
rise significantly through to 2040, although
the level of growth diverges depending on
the direction of government policy. The
report’s high scenario forecasts 217,000 PJ
demand by 2040 (mid scenario = 202,000 PJ,
low scenario = 157,000 PJ)

Asia (particularly China and India) is forecast
to be the fastest growing region in
consumption of natural gas over this period,
providing the opportunity for the
development of shale and tight gas in the NT
to meet this demand

©2015 Deloitte Access Economics Pty Ltd



Introduction and background

APPEA have engaged DAE to undertake an economic impact assessment of the potential
benefits for the NT in developing its onshore shale and tight gas resources

Rising global demand for gas, and the identification of onshore gas resources has led to
significant exploration for shale and tight gas in the NT. APPEA is seeking to inform the
debate regarding the development of shale and tight onshore gas resources in the NT.

In addition to securing the NT’s energy supply, onshore shale and tight gas production
has the potential to drive economic growth and provide substantial benefits to the NT
Government through increased royalty receipts.

APPEA commissioned Deloitte Access Economics (DAE) to undertake an economic
impact assessment to help quantify the economic impacts of the development of
onshore gas resources to the economy of the NT.

Previous studies have indicated the economic benefits from the development of shale
and tight gas in other jurisdictions:

* A report to the International Association of Oil and Gas producers by Péyry and
Cambridge Econometrics found that the development of shale gas resources across
Europe could increase European GDP by as much as 1 percent (€235bn) by 20503,

* Inthe United States a study by IHS concluded that the shale gas boom will drive
$3.2 trillionin cumulative investment between 2010 and 2035, and contribute $332
billion to US GDP by 20354,

The purpose of this report is to identify if similar benefits would accrue to the NT
resulting from the development of its large potential shale and tight gas reserves.
Potential environmental and social considerations of developing these resources were
outside the scope of this study.

Given the highly developmental stage of the industry in the NT, DAE undertook an
extensive process to gauge the production, cost and price assumptions that would
most likely underpin the development of the NT’s large potential onshore shale and
tight gas resources.

Economic impact of shale and tight gas development in the NT

14

A comprehensive research exercise incorporating public sources and Deloitte’s internal
resources was undertaken to build the requisite assumptions. Most of these
assumptions were subsequently tested and validated with APPEA and selected
members. Cost assumptions we then reconciled with forecast prices.

The final assumptions formed inputs for Deloitte Access Economics’ in-house
Computable General Equilibrium (CGE) model to assess the direct and indirectimpacts
for the NT economy under two scenarios for the period 2020-2040.

The two production scenarios explored — a “Success” and an “Aspirational” scenario -
were run against a base case whereby no onshore shale and tight gas development is
assumed to take place. The scenarios assume gas is to be supplied into three markets
(NT, East Coast, and LNG export). These scenarios are defined fully on page 17.

The results derived from the CGE model demonstrate under these scenarios the
possible economic benefits to the NT in terms of changes to GSP and employment.

Despite a robust process being undertaken as described above, given the
developmental stage of the sector, the analysis is subject to a number of assumptions
based on research and stakeholder consultation. The quality of the outputs are
ultimately limited by these assumptions. Page 28 contains further detail on the
limitations of our work.

A brief, step-by-step description of the modelling methodology is outlined on the next
page.

©2015 Deloitte Access Economics Pty Ltd



Modelling methodology — 6 core steps

Define assumptions

2

Scenario
development

Price forecasts for the East Coast and LNG
markets were sourced from external sources

NT prices were calculated using a netback
methodology

Characteristics of a ‘Success’ and
‘Aspirational’ scenario were developed (in
consultation with APPEA) for the three
potential markets:

o NT, East Coast (indicatively Sydney)
and LNG Export (indicatively Japan)

Financial assumptions, including rates of
return and average taxation rates were
estimated from existing literature

Assumptions for resource extraction,
transport and processing costs were also
developed from existing literature

Introduction and background

Financial & economic modelling

4

Calculate
breakeven costs

(S

Estimation of
economic
impact

V 4

Taking market prices, transport and
processing costs as given, it is assumed that
producers can supply at the residual cost
(i.e. the extraction cost)

Sales values, CAPEX and OPEX inputs are
derived from the assumption above for
input into CGE model

Sales value is based on the price forecasts,
while CAPEX & OPEX inputs were derived
from the analysis of the cost components

Costs, production volumes and values, and
NT gas prices were input into Deloitte
Access Economics’ CGE model to determine
GSP, employment and taxation effects for
the NT economy

Much of the methodology is devoted to developing and defining suitable production scenarios. This is explored in more detail in following slides.

Economic impact of shale and tight gas development in the NT
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Developing the scenario rationale (10f2)

Two production scenarios were developed and assessed in this analysis, a “Success”
scenario and an “Aspirational” scenario. Both scenarios utilise assumptions from a
‘high consumption’ planning scenario developed by the AEMO. As such, they do not
represent expected outcomes. Rather, they are intended to reflect economic benefits
that may accrue if the underlying ‘upper-bound’ assumptions materialise.

The exact level of production under each scenario has been defined using a mixed
methods approach. Consultation with APPEA, industry and government were used to
build a consensus of likely production capacity over the period 2020-2040.

Below is a description of each scenario, including an overview of the core cost drivers
underlying each scenario. A full analysis of the assumptions and rationale underlying
these cost drivers is provided in the appendix of this report.

Global demand for gas is expected to be the primary driver for development of shale
and tight gas in the NT. Both scenarios assume brownfield expansion of existing LNG
facilities. Consultations revealed that 2028 represents the earliest expected export
from LNG facilities utilising shale and tight gas. This train and the development of
another train after three years (i.e. first gas in 2031) forms the basis for the Success
scenario. Under the Aspirational scenario a third LNG train is also developed (with first
gas in in 2034). These scenarios were largely informed by stakeholder feedback
regarding realistic outcomes under the different price scenarios.

The key cost drivers underlying this scenario are detailed below.
Core LNG Cost Drivers

* Brownfields expansion of existing LNG facility (CAPEX and OPEX)— 2 trains (each
assumed to be 250 PJ at maximum production) in Success Scenario, and 3 trains in
Aspirational Scenario

* Intra Territory pipeline construction (CAPEX and OPEX) for transport to Darwin
* Freight (OPEX)— indicatively to Japan

* Assumed average well production profile

Economic impact of shale and tight gas development in the NT
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Scenario development

e Average completion cost per well (CAPEX and OPEX)
* Weighted average cost of capital

e Taxation rate (including royalties, PRRT and corporate tax)

Feedback and market analysis suggested that LNG exports from the East Coast will
generate opportunities for NT gas developments (shale, tight and conventional) to
supply the East Coast market as backfill for domestic supply that is committed to
export markets. Development of pipeline infrastructure from the NT is currently under
consideration to enable this in the future (page 11).

Under the Aspirational Scenario, the NT is assumed to be the first to capitalise on the
projected supply gap on the East Coast. As such, the NT is assumed to meet all of the
expected shortfall in East Coast Gas supply over the long term (= 84 PJ per annum by
2030, as outlined in the ‘high consumption’ scenario of AEMQ’s 2015 Gas Statement of
Opportunities). Under the Success Scenario, the NT is assumed to meet two-thirds of
this shortfall (as a sensitivity test against full satisfaction of the supply gap under the
Aspirational scenario).

Under both scenarios, the East Coast supply gap is assumed to be initially partially met
with two-thirds conventional gas and one-third shale and tight gas. However, with the
expected depletion of conventional gas resources in the NT over time, shale and tight
gas is assumed to eventually meet an increasing proportion of East Coast demand (up
to 84 PJ per annum in the Aspirational scenario and up to 56 PJ per annum in the
Success scenario). It must be stressed that should other potential supply regions
develop earlier and/or supply East Coast gas cheaper, then the NT Success or
Aspirational scenarios may not eventuate.

Core East Coast Cost Drivers

* Expansion of existing East Coast processing facility (CAPEX and OPEX)
* Intra Territory pipeline tariff (OPEX)

* Tariff for inter-connecting pipeline between NT & East Coast (OPEX)
* Existing East Coast pipeline tariff (OPEX)

* Assumed average well production profile

* Average completion cost per well (CAPEX and OPEX)

* Weighted average cost of capital

e Taxation rate (including royalties, PRRT and corporate tax)
©2015 Deloitte Access Economics Pty Ltd
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Developing the scenario rationale (20f2) ‘j/.\ﬂ

-

v

Success scenario

(First gas / max production)

LNG Train

(2031 / 250 PJ)
LNG Train

(2028 / 250 P)J)

East Coast Supply

(2022 / 56 PJ)
NT Supply

(2022 / 30PJ)

Under the Success scenario, shale and tight gas is assumed to meet all incremental
consumption of natural gas in the NT to 2040 (additional = 20 PJ per annum by 2040).
A level of switching from other fossil fuels in fuel intensive industries (mining, road
transport and electricity generation) in the NT (additional = 9 PJ per annum by 2040) is
also assumed as shale and tight gas supply becomes more abundant.

Under the Aspirational scenario, an abundance of shale and tight gas drives a greater
rate of switching in these industries (additional = 18 PJ per annum by 2040). Significant
levels of supply are also assumed to drive the development of a petrochemical sector
by the late 2020s (additional = 40 PJ per annum by 2040) such as a gas to liquids facility
or Ammonia Plant, Nitric Acid Plant, and Ammonium Nitrate Plants. Such a
development would be expected to supply the domestic market and markets overseas.

|
|
It must be noted that for the purposes of this project the economic impact does not
include any growth generated by the expansion or development of a petrochemicals
sector (only the gas consumption impact of the assumed petrochemical plant is ﬂ
A
|
|

estimate, stemming solely from the higher CAPEX and OPEX associated with the
development of the gas resources required to meet the additional consumption.

&

(First gas / max production)

LNG Train

n (2034 / 250P))
LNG Train

(2031 / 250 PJ)
LNG Train

(2028 / 250 PJ)

East Coast Supply

(2022 / 84 PJ)
NT Supply

(2022 / 79PJ)

captured). Therefore, the economic impact derived in this study is a conservative

Core NT Cost Drivers Aspirational scenario

* Existing NT processing facility expansion (CAPEX and OPEX)

* Intra Territory pipeline tariff (OPEX)
* Assumed average well production profile

* Average completion cost per well (CAPEX and OPEX)

* Weighted average cost of capital

* Taxation rate (including royalties, PRRT & corporate tax)

v
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Scenario development
External price forecasts were ascertained for domestic, national and export markets

External price forecasts were sourced from the AEMO’s planning documents for use in the financial and
economic analysis. As noted previously, the prices used for both the Success and Aspirational scenarios
originate from the AEMO’s ‘high consumption’ scenario.

External price forecasts
AUDS/GJ (real)

These are shown in the figure at left. An average for the period 2020-2040 was taken for each market as

16 . . .
an input to the modelling process. The forecasts are detailed below:

Export (LNG - Japanese import)
14 Average price (AUDS$/GJ) — 12.78

LNG Export
\ Source: Australia Energy Market Operator “Planning Assumptions”

N
12 The future LNG price in the AEMO ‘high consumption’ scenario are expected to remain fairly flat over
the period of the study. Although these forecasts were developed prior to the recent weakness in world
oil prices, they remain conservative relative to other available forecasts of global LNG prices.
10
Average prices (AUDS/GJ) — 8.29
8 Source: ACIL Allen Consulting (report to Australia Energy Market Operator) “Fuel and Technology Cost Review”

Domestic gas prices will no longer be driven primarily by local factors. The higher opportunity cost of
gas, made possible by the development of LNG export facilities, are expected to drive East Coast prices
6 towards export price parity. Increasing extraction and development costs, and potential restrictions
placed in NSW and Victoria on coal seam gas activities may also play a role in increasing prices.

Northern Territory

4
Average prices (AUDS/GJ) —5.45
Source: Deloitte Access Economics analysis

2 Given the LNG (Japanese import) gas price forecast discussed above, a netback methodology was
applied to formulate a reasonable estimate of the price of NT gas.

0

2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
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Cost and financial assumptions

Defining the cost of extraction

In the figure on the right, costs are broken down into the three main
components of the value chain; extraction, processing and transport. The
total cost (includinga commensurate return on capital investment) is equal
to the price forecast in each market. That is, producers are assumed to not
earn greater than economic returns on their investment.

Transport and processing costs were assumed to be fixed. The residual of
transport and processing costs less the given market price defines the
extraction cost required for producers to earn an economic return. In
reality, these projects would not be expected to proceed to development
phase if the residual extraction cost was too high to provide an economic
return for producers (i.e. that the sum of extraction, transport and
processing costs are higher than the given market price).

The residual extraction costs derived in this study are low by comparison to
industry benchmarks, however, assessing the extent to which deposits are
likely to be developed due to extraction cost imposts is not within the
scope of this study.

The detailed analysis underlying these breakeven costs is provided in an
Appendix to this report.

Economic impact of shale and tight gas development in the NT

Breakeven price and costs

$/ Gl

14

N

12

10

LNG Export
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Modelling economic impacts

The economic impacts of the activities undertaken by specificindustry sectors can be
measured through an Input Output (I0) multiplier analysis or CGE modellingin
response to a change in the economy. The 10 multiplier analysis provides a snapshot of
linkages across sectors of the economy, as measured by the resources they use in
terms of economic output, value added and employment.

CGE analysis is an extension of 10 analysis, incorporating a system of equations and
modelling parameters, based on a widely accepted body of economic theory, that
models competition for resources (particularly in labour and capital markets) between
economic agents and allows for economy-wide modelling impacts incorporating any
“crowding-out” impacts.

This study adopts a CGE modelling process to measure the economic impacts
potentially arising from the ‘Success’ and ‘Aspirational’ scenarios. The economicimpact
of developing this sector has only been modelled for the NT economy.

The Deloitte Access Economics — Regional General Equilibrium Model (DAE-RGEM) is a
large scale, dynamic, multi-region, multi-commodity computable general equilibrium
model of the world economy. The model allows policy analysis in a single, robust,
integrated economic framework. This model projects changes in macroeconomic
aggregates such as GDP, employment, export volumes, investment and private
consumption. At the sectoral level, detailed results such as output, exports, imports
and employmentare also available. The model is based upon a set of key underlying
relationships between the various components of the model, each which represent a
different group of agents in the economy, with these relationships solved
simultaneously.

The key components of the model for an individual region include a representative
household, producers, investors and international (or linkages with the other regionsin
the model, including other Australian States and foreign regions).

Economic impact of shale and tight gas development in the NT

Economic impact

Based on the capital and operational expenditures for each scenario, the modelling
gauges the wider economic impacts of the development of shale and tight gas reserves as
follows:

* Direct impacts — changes in economic activity associated with ‘core’ commercial
operations, namely the additional resource extraction, processing and transport, and
revenues generated by sale of gas (domestically and export) from shale and tight gas.

* Indirect, induced and crowding out impacts — changes in economic activity in
upstream or downstream industries where the impacts associated with
increased/decreased resource activity are typically the highest. As outlined above, the
CGE modelling also captures any crowding out of activity in other sectors of the
economy as a result of the changes in the modelled parameters. The model output
provides projections of macroeconomic aggregates such as GDP, employmentand
wages for a policy scenario against a reference or baseline case for each of the
modelling years. The results from the economic impact analysis are presented as
absolute deviations in output, employment and wages from a baseline case that shale
and tight gas reserves are not developed in the NT (i.e. a counterfactual of zero).

* Governmentrevenue impacts — A number of taxes and levies applied by the
Government, such as payroll tax and stamp duties, are also affected by the policy
scenarios. Estimates for the level of NT petroleum royalties have been guided by an
estimate of the wellhead value of the resource in each scenario. In the NT a royalty
rate of 10 percent is applied on the gross value of the resource at the wellhead.
Changes in other taxes including payroll taxes have been gauged through the
economic modelling. More specifically, each of the individual taxes and levies charged
by the NT Government were mapped to appropriated variables in the CGE model.
This allowed taxation to move in line with the growth rates of the variables that play
the most significantrole in determining the level of revenue raised.
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Economic impact

Model inputs (10f2)

The model inputs that drive the economic impacts consist of four key components: production, sales revenue, capital expenditure and operational expenditure. These inputs were
calculated as part of the scenario development phase (page 17 and described in more detail in the Technical Appendix).

Production

Under the Success scenario, annual production volumes are expected to reach 586 PJ per annum by 2040, and 910 PJ under the Aspirational scenario. The Aspirational scenario
differs from the Success scenario in:

e Agreater level of switching to shale and tight gas by, and the economic development of, energy intensive industries in the NT
* Meeting a more significant portion of the projected East Coast gas supply gap

* Athird LNG train

Revenue

In revenue terms, gross revenues (value of gas produced) reach $7.0b p.a. under the Success scenario by 2040. Total revenues over the period (2020-2040) are $20.1 b in 2015
dollars (at a discount rate of 7 percent) in NPV terms. Under the Aspirational scenario, gross revenues reach $10.7b by 2040 and the NPV of all production is $26.1b.

Production volumes — Success scenario Production volumes — Aspirational scenario
PJ / annum PJ / annum
1,000 1,000
900 B Northern Territory 900 B Northern Territory
800 M East Coast 800 M East Coast
B LNG B LNG
700 700
600 600
500 500
400 400
300 300
200 200
100 100
0 0
O =« N N < 1N O N0 OO O d NN < 1D O N0 O O O 1 N OO < 1D OMN 00 OO O N N < 1D O IN 00 O O
AN AN N AN AN NN AN NN DO OO oD D D N NN on < AN AN N AN N AN AN NN AN OO oD D DN NN N
O O O O O O O O O O 0O OO0 0O oo oo o o o O O O OO OO OO O0OO0OO0OO0OO0OOoOOoOOoOOoOOo o o
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN AN AN AN AN NN AN AN AN AN AN AN AN AN AN AN NN NN N
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Economic impact

Model inputs 20f2)

Over the period 2020-2040, the NPV of additional capital expenditure in the NT from the development of shale and tight gas reserves is estimated at $10.1b under the Success
scenario, with a peak annual estimate of $3.3b invested in 2027 (due to the construction of the second LNG train). Under the Aspirational scenario the NPV of capital investment is
estimated at $13.9b, boosted by the development of the third LNG train and additional investment in intra-NT pipeline infrastructure to support supply to the East Coast (peak of
$4.8b in 2030).

Operational expenditure for shale and tight gas development are projected to peak under the Success and Aspirational scenarios at $0.9b and $1.4b p.a. respectively following
construction and commissioning of the additional LNG trains. These cost figures were extracted from the scenario cost components defined on page 17, with the following cost
‘buckets’ excluded under the assumption that they would fall outside of the NT:

* Costs relating to the inter-connecting pipeline between the NT and East Coast (55 * Costs relating to existing East Coast processing facilities
percent excluded*)

* Costs relating to existing East Coast pipeline infrastructure

Capital Expenditure Operational Expenditure
Sm /annum Sm /annum
6,000 1,600
1,400 —— Aspirational
2,000 Success
1,200 Success
4,000 Aspirational
1,000
3,000 800
600
2,000
400
1,000
200
0 0
O " N OO < 1N OWN00 OO O d &N N < 1D O N0 OO O O " N N < 1N O N0 O O N M T 1N O IN O O O
AN AN N N AN AN NN NN oD D D DD N N NS [ o I o A o A o Y o R o AR o AN o Y Y A oV AN ' M o 0 NN o 0 O o 0 T o 0 M o. 0 N 0.0 B o 0 B 0 0 I . 0 I
O O O O O O O O O O O O O O O o o o o o o O O O O O O O O O 0O 0O 0O 0O 0O OO0 o oo o o
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN AN AN N AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN NN

* Based on an approximate estimate of pipeline length that would fall outside the NT
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Economic impact

Projected economic impact of shale and tight gas development (10f2)

The economic impacts are defined according to the scenario’s effects upon gross state product (GSP, or aggregate economic output in the NT), employment and Government

revenues. These impacts include both direct and indirect (i.e. flow on) economic effects.

The incremental effects on output and employment of shale and tight gas
development were estimated by comparing against levels likely under a base case in
which the sector did not develop.

The analysis shows that the development of shale and tight gas in the NT will have
significant effects on output and employmentin the NT.

By 2040 under the Success scenario, NT Gross State Product (GSP) is projected to be
almost $5.1b higher than the base case in real terms. This represents an increase of
more than 26 percent on current GSP estimates for the NT ($19.9 billion in 2012-13).
In NPV terms (2015 dollars) over the entire period to 2040, the increase in GSP under
the Success scenario is cumulatively $17.2b.

Under the Aspirational scenario, the projected increase to GSP is even higher. GSP is
expected to be $7.5b above the base case by 2040 — a 37 percent increase on the
2012-13 level. In NPV terms, the expected GSP increase over the period modelled is
cumulatively $22.3b.

NT Gross State Product
Deviation from base case ($m)

8,000

7,000 Aspirational

6,000 Success

5,000

4,000

3,000

2,000

1,000
O =" AN N < 1D O N 00 OO0 O 4 AN OO < 1n O N 0 OO O
N N N AN AN AN AN N AN N OO OO O oD DN NN n <
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Summary output and employment impacts (deviation from base case)

Success Aspirational

scenario scenario
GSP Increase by 2040 (Sm) $5,088 $7,514
GSP Increase by 2040 (%) 26% 37%
GSP NPV 2020-40 (Sm) $17,226 $22,384
Long term employment 4,195 6,321

(FTEs in 2040)

Employmentin the NT is also expected to rise significantly with the development of
shale and tight gas. Job creation in the Success Scenario is estimated to increase to
nearly 4,200 Full Time Equivalents (FTEs) by 2040. Under the Aspirational scenario,
job creation is projected to reach 6,300 over the same time period.

NT employment
Deviation from base case (FTEs)

8,000

7,000 Aspirational

6,000 Success

5,000
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Economic impact

Projected economic impact of shale and tight gas development 2 of2)

The construction and operation of shale and tight gas for supply into the NT, East Coast
and Export (LNG) markets is also expected to generate higher tax receipts for the NT
Government, including receipts in the form of payroll taxes and royalties.

As with the economic results presented previously, the incremental fiscal impacts of
shale and tight gas projects were estimated by comparing taxation levels under the
base case in which sector development did not occur. Potential fiscal contributions
represent only the direct impacts of taxation from the shale and tight gas projects.
There are likely to be additional knock-on economicimpacts as the NT Government
redistributes revenues across the Territory. However, the final allocation of fiscal
revenues is uncertain and is subject to an interaction between prevailing economic
conditionsin the NT and Federal taxation regimes.

Overall, the scenarios examined are projected to have a significantimpact on the
finances of the NT Government. Under the Success scenario, the development of the
sector is projected to add $0.2b to NT Government revenues, above the base case, by
2040. Over the period 2020-2040, this increase is cumulatively (in NPV terms) almost
$0.7b. Under the Aspirational scenario, government revenue is projected to be
approximately $0.5b higher by 2040, or $1.0b (in NPV terms) over the period 2020-
2040.

To put these estimates into perspective, the projected revenue for the NT State
Government from taxation and royalties in 2014-15 is estimated at $733m. The NT is
estimated to receive $4.2b in Commonwealth funding in 2014-15, representing about
68 percent of the NT’s total non-financial public sector revenue.

It must be noted that this analysis has not accounted for any potential reduction in
Commonwealth Grants equalisation payments as a result of higher royalty revenues.

Around half of the NT is covered by the Aboriginal Lands Right Act (ALRA). Successful
development of some shale and tight gas resources would therefore be expected to
take place on ALRA land. Under the Act, the Commonwealth makes matching payments
to the Land Councils equal to the value of royalties paid by resource companies to the
NT Government. The Land Councils distribute these funds to communities.
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The remaining land in the NT is largely covered by Native Title. On Native Title and
ALRA land, the Land Councils receive royalties and fees from the operators that are
additional to ALRA payments and royalties to the Government. Payments to Land
Councils and Aboriginal communities through the ALRA and Native Title Act can at
least match (and often exceed) the royalties paid to the NT Government. In the past,
these cash flows have been used to fund services to remote communities and support
the development of social and economic infrastructure, and business opportunitiesin
the NT. Development of shale and tight gas therefore has the potential to significantly
increase services to Indigenous communities.

Summary NT government revenue impacts (deviation from base case)

Success
scenario

Aspirational
scenario

Governmentrevenue increase

by 2040 ($m) 2236

$460

Governmentrevenue NPV

2020-40 ($m) »686

$961

Tax accruing to the NT government
Deviation from base case (Sm)

500

400

Aspirational

300 Success

200

100
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Economic impact

Limitations of our work

General use restriction

This report is prepared solely for the use of the Australian Petroleum Production and Exploration Association (APPEA). This report is not intended to and should not be
used or relied upon by anyone else and we accept no duty of care to any other person or entity. The report has been prepared for the purpose of considering the
potential economic impacts on the NT from the possible development of shale and tight gas resources in that jurisdiction. You should not refer to or use our name or the
advice for any other purpose.

Limitations of assumptions

Some of the core assumptions which underpin the financial and economic models have been developed by Deloitte Access Economics Pty Ltd with input from APPEA, its
members, other stakeholders and publically available data and information. Deloitte Access Economics Pty Ltd has not independently tested or verified any of the inputs
and advice received from these sources regarding the assumptions. Many of the stakeholders that participated in the process and reports used to inform the study were
unable to validate all assumptions due to commercial sensitivities and because of information gaps stemming from the infancy of shale and tight gas development in the
NT. Therefore, Deloitte Access Economics Pty Ltd takes no responsibility for the accuracy of the assumptions adopted in the modelling, or the modelling outcomes.

While reasonable efforts have been made to ensure the information contained in this report is accurate and correct at 10 June 2015, Deloitte Touche Tohmatsu nor
Deloitte Access Economics Pty Ltd have audited, tested, verified or checked for completeness any information provided for the purpose of preparing the report. To the
extent that there is any error in the report, the report information, or any other relevant information providers have failed to provide additional relevant information;
the report may be incorrect or unsuitable for use.

Neither Deloitte Touche Tohmatsu nor Deloitte Access Economics Pty Ltd provides any assurance on the reliability of any forecasts or projections set out in the report or
the reasonableness of any underlying assumptions. All forecasts and projections (including prices) have been built on assumptions developed from public information
and feedback from APPEA and industry stakeholders and are for illustrative purposes only. Since forecasts or projections relate to the future, they may be affected by
unforeseen events and they depend, in part, on the effectiveness of actions in implementing the forecasts or projections. Accordingly, actual results are likely to be
different from those forecasts or projected because events and circumstances frequently do not occur as expected, and those differences may be material.
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Technical Appendix (10f6)

Appendix

All General
methodology

LNG General assumptions /
scenario rationale

Economic impact of shale and tight gas development in the NT

Time series CAPEX and OPEX costs resulting from the development of shale and tight gas in the Northern Territory formed
inputs into the CGE modelling process.
Based on external price forecasts, costs (CAPEX and OPEX) and financial assumptions for each market detailed below,
Deloitte employed an in-house financial model to calculate an effective breakeven cost.
The total cost (including a commensurate return on capital investment) is equal to the price forecast in each market. That is,
producers are assumed to not earn greater than economic returns on their investment. Transport and processing costs were
assumed to be fixed based on the cost and financial assumptions below.
The residual cost relative to the given market price defines the extraction cost that is required by producers to earn an
economic return. As a basis for disaggregating CAPEX and OPEX from a $/GJ extraction cost, an initial estimate for CAPEX of
S11m per well and OPEX of $0.95 / GJ were derived from ACOLA’s report “Engineering Energy: Unconventional Gas
Production”. For the analysis a generic well production flow was derived from a previous confidential Deloitte project.
e CAPEX per well and OPEX on a $/ GJ basis were scaled accordingly to meet the magnitude of the residual
* Note: for simplicity CAPEX was only scaled on a per well basis i.e. ignoring changes in the average well production
profile. Practically this does not alter the analysis — but the CAPEX per well used for this commercial analysis should
not be taken as an indication of the CAPEX per well likely to eventuate in this scenario, because the scaling is
intended to reflect a conflation of changes to well production rates in addition to CAPEX per well.
The number of wells drilled was assumed to be the following under each scenario. Note that only producing wells were
included in the analysis:

m Success scenario Aspirational scenario

NT 80 207
East Coast 225 319
LNG 1319 1787

LNG is assumed to be exported to Japan due to availability of price and freight information
As brownfields development each LNG train is identical in cost and financial structure

Each LNG train is assumed to be 250 PJ at maximum production

Success scenario —two LNG trains (first gas = 2028 and 2031)

Aspirational scenario — three LNG trains (first gas = 2028, 2031 and 2034)
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Appendix

LN Price forecast
assumptions

Assumptions were sourced from Australia Energy Market Operator “Planning Assumptions” for LNG price (USD/tonne,
(Japanese import price, CIF), exchange rates and inflation to determine a AUD/GJ price estimate

Both the Success scenario and the Aspirational scenario are aligned to the AEMQ’s “High Consumption” scenario, with an
average of forecast prices over 2028-2040 used for the analysis

Price employed for analysis = AS12.78 / GJ

LNG Cost and financial Beetaloo to Darwin pipeline
assumptions * Anew pipelineis required to transport gas from fields to the LNG facility in Darwin given the quantity of gas far exceeds the

available capacity in the Amadeus Gas Pipeline

* The field is assumed to be located in the Beetaloo sub-basin — approximately 300km from Darwin

* Estimates for pipeline CAPEX are from Core Energy’s report for AEMO ‘Gas Transmission Costs’ with capital costs for a 500km
pipeline at $0.8m/km = $0.24b. CAPEX was distributed across a 2 year construction phase

* Estimates for pipeline OPEX at 2% of CAPEX p.a. are sourced from ACCC’s “Access Arrangement Information for Roma
Brisbane Pipeline” = $4.8m p.a

* Taxation rate is assumed to be 30%

* Weighted average cost of capital is assumed to be 10%

* Effective breakeven cost for pipeline = 50.20 / GJ

Freight cost

Benchmark freight costs to Japan were adopted and adjusted from the Oxford Institute for Energy Studies’ report “The
Future of Australian LNG Exports: Will domestic challenges limit the development of future LNG export capacity?”
The freight cost used in the analysis = 51.30 / GJ

Liquefaction Facility

Economic impact of shale and tight gas development in the NT

Each additional LNG train represents the expansion of a brownfields LNG facility requiring the construction of a new
liguefaction facility

Estimates for liquefaction facility CAPEX come from The Oxford Institute for Energy Studies’ report “LNG Plant Cost
Escalation”. The central estimate for liquefaction costs in a High Cost region (of which Australia is one) is US $1100/tpa. Using
a USD/AUD exchange rate of 0.80 and an LNG train size of 250 PJ (=4.5mtpa), CAPEX per train = $6.1875b. CAPEX was
distributed across a 4 year construction phase

Estimates for liquefaction facility OPEX come from a presentation by Nick White, Director Process Engineering, Clough “Rules
of Thumb for Screening LNG Development” at 3% of CAPEX p.a.

Taxation rate (including royalties, PRRT and corporate tax) is estimated at 45% based on APPEA’s “2014 Key Industries
Statistics”

Weighted average cost of capital is estimated at 12% based on NOPTA’s Retention Lease Guidelines

Effective breakeven cost for liquefaction = 58.61 / GJ
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Cost and financial Extraction
assumptions » Extraction CAPEX and OPEX was scaled to meet the residual of external price forecasts and transport and processing costs (as
detailed above)
* Taxation rate (including royalties, PRRT and corporate tax) is estimated at 45% based on APPEA’s “2014 Key Industries
Statistics”.
* Weighted average cost of capital is estimated at 12% based on NOPTA’s Retention Lease Guidelines
* Success Scenario & Aspirational Scenario
* CAPEX per well was scaled to $9.75m and OPEX to $0.84 / GJ
* Effective breakeven cost for extraction = 52.67 / GJ

East General assumptions * Sydney is employed as an indicative point of supply for Northern Territory on the East Coast. It is assumed that gas is
Coast / scenario rationale transported via Moomba — however this will ultimately be determined by the outcome of the Northern Territory
Government’s North East Gas Interconnector project
* Supply to the East Coast is assumed to be a mix of both conventional and shale and tight gas. Under both scenarios, East
Coast demand is assumed to be initially partially met with 2/3 conventional gas. Consultations undertaken by Deloitte
indicated an expected depletion of Northern Territory conventional gas resources over time (assumed to be straight line
depreciation to 2040) with shale and tight gas coming to meet an increasing proportion of East Coast demand
* Under the Aspirational Scenario, the AEMO supply gap under the AEMO ‘High Consumption’ scenario defines our maximum
possible supply to the East Coast (approx. 84 PJ over the medium term)
* The Success Scenario is defined as a sensitivity analysis to the upper bound tested in the Aspirational Scenario, representing
2/3 of the supply to the East Coast

East Price forecast * Prices were sourced from ACIL Allen Consulting’s report to the Australian Energy Market Operator “Fuel and Technology Cost
Coast assumptions Review”, with forecasts for fuel costs for new gas market entrants to a Sydney node. An average of each year from 2020-
2040 was taken to determine a base price for this analysis
* Both the Success and Aspirational scenario was aligned to their ‘High Consumption’ scenario. The price used for the analysis

was $8.29
East Cost and Financial Pipeline — Intra Northern Territory
Coast Assumptions » Under the Success and Aspirational scenarios, gas is transported from the field to the new inter-connecting pipeline between

the Northern Territory and East Coast via existing Northern Territory pipeline infrastructure (i.e. Amadeus Gas Pipeline)
* The field is assumed to be located in the Beetaloo sub-basin — approximately 1,100km from Alice Springs
* The OPEXis assumed to be as stated by the Australian Energy Regulator’s Amadeus Gas Pipeline Annual Tariff Variation
2014-15 “Statement of Reasons” at $0.6983
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Pipeline — Northern Territory to East Coast

East Coast Cost and Financial
Assumptions

Economic impact of shale and tight gas development in the NT

For the purpose of this cost analysis it was assumed that gas would be transported from Alice Springs via Moomba to Sydney
OPEX for transport from Alice Springs to Moomba was sourced from Core Energy’s report for AEMOQ’s “Gas Transmission
Costs” with an estimate for a tariff for a 1,000km of $1.87 / GJ

OPEX for transport from Moomba to Sydney was sourced from Core Energy’s report for AEMOQ’S “Gas Transmission Costs”
which provided an indicative tariff for the existing pipeline of $0.88 / GJ

Effective breakeven cost for pipelines = 52.75 / GJ

Processing Facility

An estimate of CAPEX of $800m to expand Moomba gas plant by 170 TJ/day was sourced from the Energy Quest report “Oil
and Gas Industry Cost Trends”. This estimate was adjusted to reflect production in each year over the life of the project to
2040.

* Success =$721m

* Aspirational =$1,082m
An estimate of $380/mmscf of OPEX for processing of raw gas was sourced from the paper by RCM McDonough “Economics
of Gas Field Developments”. This was adjusted by 5% to account for loss to equal $0.21 / GJ.
Taxation rate (including royalties, PRRT and corporate tax) is estimated at 45% based on APPEA’s “2014 Key Industries
Statistics”.
Weighted average cost of capital is assumed to be 10%
Effective breakeven cost for processing = 52.25 / GJ

Extraction

Extraction CAPEX and OPEX was scaled to meet the residual of external price forecasts and transport and processing costs (as
detailed above)
Taxation rate (including royalties, PRRT and corporate tax) is estimated at 45% based on APPEA’s “2014 Key Industries
Statistics”.
Weighted average cost of capital is assumed to be 10% based on ACOLA’s report “Engineering Energy: Unconventional Gas
Production”
Success & Aspirational Scenarios

» CAPEX per well was scaled to $6.77m and OPEX to $0.89 / GJ

* Effective breakeven cost for extraction = 52.61 / GJ
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Northern General *
Territory assumptions / °
scenario rationale
(cont.) °
Northern Price forecast °
Territory assumptions

Economic impact of shale and tight gas development in the NT

BREE Energy Statistics were used to estimate potential supply of shale and tight gas into the Northern Territory
BREE’s “Australian Energy Projects to 2049-50" estimate a growth rate of energy consumption in the Northern Territory of
1.4%, this was applied to all fuel sources
Under both the Success and Aspirational scenarios, shale and tight gas is assumed to meet the expected level of consumption
growth of natural gas between 2015 and 2022 (6 PJ), with production beginning in 2022. This increment is forecast to grow
to 19 PJ by 2040 with shale and tight gas supplying all.
Switching of fuel intensive industries from their current fuel sources to shale and tight gas is also considered
Success scenario:

* Mining and Road Transport (ADO): initial switching of 5% in 2022 increasing to 35% by 2040

* Electricity (Fuel Oil and ADO): initial switching of 5% in 2022 increasing to 50% by 2040
Aspirational scenario:

* Mining and Road Transport (ADO): initial switching of 5% in 2022 increasing to 50% by 2040

* Electricity (Fuel Oil and ADO): initial switching of 10% in 2022 increasing to 75% by 2040
The Aspirational scenario also assumes the development of new fuel intensive industries, for example a petrochemical
industry. This is assumed to represent another 40 PJ by 2040 based on an estimate of development of a Gas to Liquids /
Nitrates plant.
Success scenario

* Production starts at 6 PJ (6PJ organic natural gas growth) in 2022, growing to 30 PJ (19 PJ organic natural gas

growth, 11 PJ switching)

Aspirational Scenario

* Production starts at 6 PJ (6PJ organic natural gas growth) in 2022, growing to 76 PJ by 2040 (19 PJ organic natural

gas growth, 17 PJ switching, 40 PJ additional industry)

Although the development of a pipeline to connect existing infrastructure in the Northern Territory and on the East Coast
may have the effect of linking prices between the Northern Territory and the East Coast, it is still expected that gas would be
diverted to the more lucrative LNG market in the first instance

Therefore, Northern Territory prices were calculated from LNG (Japanese import) prices employing a netback methodology
Success scenario & Aspirational scenario — price used for analysis = $5.45 / GJ
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Northern Cost and Financial Pipeline
Territory Assumptions (cont.) * Gasis transported from the field to Darwin via existing Northern Territory pipeline infrastructure (i.e. Amadeus
Gas Pipeline)

* The field is assumed to be located in the Beetaloo sub-basin — approximately 300km from Darwin

* The OPEXis assumed to be as stated by the Australian Energy Regulator’s Amadeus Gas Pipeline Annual Tariff
Variation 2014-15 “Statement of Reasons” at $0.6983

* Effective breakeven cost for pipeline = 50.6983 / GJ

Processing

* An estimate of CAPEX of $800m to expand Moomba gas plant by 170 / TJ was sourced from the Energy Quest
report “Oil and Gas Industry Cost Trends”. This estimate was adjusted to reflect production in each year over the
life of the project to 2040. An estimate of $380/mmscf of OPEX for processing of raw gas was sourced from the
paper by RCM McDonough “Economics of Gas Field Developments”. This was adjusted by 5% to account for loss
to equal S0.21 / GJ

* Taxation rate (including royalties, PRRT and corporate tax) is estimated at 45% based on APPEA’s “2014 Key
Industries Statistics”.

* Weighted average cost of capital is assumed to be 10%

* Effective breakeven cost for processing = 52.08/ GJ

Extraction

* Extraction CAPEX and OPEX was scaled to meet the residual of external price forecasts and transport and
processing costs (as detailed above)

* Taxation rate (including royalties, PRRT and corporate tax) is estimated at 45% based on APPEA’s “2014 Key
Industries Statistics”.

* Weighted average cost of capital is assumed to be 10% based on ACOLA’s report “Engineering Energy:
Unconventional Gas Production”

* Success & Aspirational Scenario

» CAPEX per well was scaled to $6.2m and OPEX to $0.53 / GJ
* Effective breakeven cost for extraction = 51.9 / GJ
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